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Objective and Scope



Objective and Scope



Objective: This Capacity optimization document includes recommended KPI’s and counters for monitoring network performance and specifically identify network elements with capacity issues that needs attention and possibly optimization. In addition this capacity optimization document includes parameters to be tuned in order to maximize capacity or at least minimize congestion/ blocking. The purpose of capacity optimization process is to enable NPO engineers to perform initial Capacity optimization of Ericsson UTRAN. The goal of methodology described is to optimize capacity and hence increase RAN performance: • Increased accessibility • Increased mobility • Increased speech quality • Increased throughput and service levels



Scope: Capacity monitoring Recommended KPI’s that can be used to monitor cells with potential blocked or congested access, signaling or traffic bearers in the radio access network. • Identification of network elements with capacity issues • Identification of type of capacity issue, blocking/ congestion or high channel/ link utilization • Verification and justification of capacity issues and optimization need. • Capacity problem identification Capacity optimization Based on the verification, justification what actions can be taken in order to solve the capacity problems identified. Suggested capacity related features and parameters to tune in order to improve capacity situation in Ericsson UTRAN. • Feature description and suggested parameters to be changed in order to maximize capacity and remove/ reduce blocking/ congestion • “How-to” procedure and methodology for capacity optimization, step by step guides. Enabling capacity monitoring and optimization • Document provide guidance as a quick reference for capacity monitoring of Ericsson UTRAN to NPO staff. • Parameter optimization For internal use only 5 © Nokia Siemens Networks
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Network Element and Configuration, Capacity rel. Introduction Air interface



RNC



• CCCH capacity



• TCPP/ SPB dimensioning



• Channelization Codes



HLR/ AuC/ EIR



• MP/ BP util/ configuration



•UL Load/ Interference



MSC/VLR



• RNC SW and features



• SHO overhead



•ETB util/ conf.



MS/Client parameters



Iu-cs



• R99/ HSPA capability and release Not covered in this doc



Gs IP/MPLS/IPoATM backbone



RNC BSC



RF



Iub



3G 2G Iu-ps SGSN



Gn



NodeB



Node B/ RBS



Iu-ps interface



•TX & CE-card



Iub interface



• RBS SW( lic.)



•# of E1/T1s



• RBS PA power



• CS/ PS traffic



• Carriers



•VC/ VP utilization
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• Bearer size • IP v.s. ATM • Dimensioning



Application Applicatio n Servers Servers (colocated



Scope, Network Elements covered



Scope



The capacity optimization processes described in this document follows the structure:



For each access network entity KPI’s will be presented, blocking KPI’s for the reactive capacity optimization and utilization based KPI’s for the proactive optimization procedures. For internal use only 7 © Nokia Siemens Networks
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Contents  Objectives and Scope  Service Delivery o Processes and procedure description o Introduction RAN entities and RAN Capacity related items o Air interface, KPI’s, step by step guide oWBTS, KPI’s, step by step guide o RNC, step by step guide o Interfaces/ Transport Network, KPI’s, step by step guide



 Document References  Appendix: o Ericsson capacity related license keys o Ericsson capacity related Parameters



For internal use only 8 © Nokia Siemens Networks



Presentation / Author / Date



Process - General Process blocks – SIs/WIs process Perspective
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Procedure Capacity Management and Optimization process



start



Methodology and procedures followed in document



KPI’s to monitor Reactive/ Proactive



 Cell Performance monitoring



• KPI and counters to monitor, Reactive vs. Proactive  Capacity monitoring Performance and • Additional capacity related PI’s Configuration verification • Parameter and system configuration related to RAN capacity  Optimization RAN capacity, reactive procedure • Parameter changes Reactive opt. Parameter and • Additional features feature tuning • Adding HW elements  Optimization RAN capacity, proactive procedure • Parameter changes Pro-active Parameter and feature tuning • Additional features • Adding HW elements Capacity issue solved
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Capacity optimization, Traffic Step by step



Capacity optimization summary, re-active optimization: Scope of reactive capacity optimization is identify SW and HW related blocking of the Node B (RBS’s) and Uu interface, Iub and IuR is covered in specific section. KPI’s, counters and parameters related to capacity on the following network elements will be covered:



• •



HW, Based band upgrade



•



Carrier upgrade, single to multi carrier, single HSPA mode



• • • •



Carrier upgrade, single HSPA to multi carrier HSPA mode



HW, MCPA upgrade



Iub capacity upgrade HSPA license upgrade Feature Admission Control analysis and tuning



Section for reactive part of capacity optimization includes: • •



Quick guide, summary, of process and procedure, relevant KPI, counters and parameters, table format. Expanded guide to re-active capacity optimization, step by step guide with more details.
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Air Interface Capacity Optimization



Air interface



Air interface capacity optimization is presented in this section, following the format:



For each entity reactive, blocking KPI’s and proactive, utilization KPI’s and related parameters for optimization are being presented . For internal use only 12 © Nokia Siemens Networks
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CCCH, Capacity optimization, Air interface Monitoring



KPI’s  Re-active monitoring, KPI’s: •



CS signaling setup success rate : CS_A_SigSetup = (pmNoIuSigEstablishSuccessCs(RncFunction) / pmNoIuSigEstablishAttemptCs(RncFunction)) * 100



•



PS signaling setup success rate : PS_A_SigSetup =. (pmNoIuSigEstablishSuccessPs(RncFunction) /



•



pmNoIuSigEstablishAttemptPs(RncFunction)) * 100



RRC blocking CS Rrc_Blocking_CS = (pmNoRrcCsReqDeniedAdm / pmTotNoRrcConnectReqCs)



•



RRC blocking PS Rrc_Blocking_Ps= (pmNoRrcPsReqDeniedAdm / pmTotNoRrcConnectReqPs)



•



RRC blocking Rrc_Blocking = (pmNoRrcReqDeniedAdm(UtranCell)/ (pmTotNoRrcConnectReq(UtranCell)
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CCCH, Capacity optimization, Air interface Verification



PI’s  Re-active monitoring, supporting PI’s: •



Total number of blocked RRC connection attempts due to lack of channel elements, congestion: RRC_blocking_CE = pmNoFailedRrcConnectReqHw



•



Soft capacity limitations, UL/ DLinterference cell breathing: N_raise_cell = pmPropagationDelay as a function of cell BH traffic



•



Average number of PS Interactive FACH users per UtranCell Pint Fach_U_User(UtranCell) = (pmSumFachPsIntRabEstablish / pmSamplesFachPsIntRabEstablish)



•



Load sharing succesrate and attempts RRC_Lshare_SSR = (pmNoLoadSharingRrcConn/ (pmTotNoRrcConnectReq-pmNoOfReturningRrcConn)) RRC_Lshare = pmNoLoadSharingRrcConn



•



Load sharing to total RRC attempts ratio RRC_Lshare_toTot = (pmNoLoadSharingRrcConn / pmTotNoRrcConnectReq)



•



RRC blocking rate due to channel elements : RRC_blocking_CE_rate =. (pmNoFailedRrcConnectReqHw/ pmTotNoRrcConnectReq) *100



•



Load sharing to total RRC attempts ratio RRC_Lshare_toTot = (pmNoLoadSharingRrcConn / pmTotNoRrcConnectReq)



•



RRC blocking rate due to channel elements : RRC_blocking_CE_rate =. (pmNoFailedRrcConnectReqHw/ pmTotNoRrcConnectReq) *100



•



RRC blocking Rrc_Blocking = (pmNoRrcReqDeniedAdm(UtranCell)/ (pmTotNoRrcConnectReq(UtranCell)
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CCCH, Capacity optimization, Air interface Step by step



CCCH, Re-active optimization: 1. Check cell RRC connection request statistics • Is CS and PS signaling success rate low, < 99%, if yes: • Is Rrc_Blocking_CS and Rrc_Blocking_PS < 0.5% continue with next cell/ sector, else goto step 2. 2. Verify sufficient CCCH capacity • RRC connection request blocking: RRC_blocking_CE_rate > 0.5 % check CE licensing and configuration in Step 8



Is lack of CE’s main blocking factor? Check RRC_blocking_CE_rate See Step 8 for optimization



check FACH PS usage: if Pint Fach_U_User(UtranCell) > 1 ;consider changing CCCH configuration( BSPBCCH_BLKS and PS_PAG_BLK_RES) in order to reduce PS interactive users on FACH



3. Load sharing and directed retry • If RRC_Lshare_SSR is high( > 98%) and sharing ratio, RRC_Lshare_toTot, is relatively low( ~ 5%), tune Load sharing parameters and settings, goto step 9.
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Codes, Capacity optimization, Air interface Monitoring



KPI’s and PI’s  Reactive monitoring, KPI’s: •



Cell max number of connections limit: Cell_Conn_limit = pmNoFailedRabEstAttemptExceedConnLimit Cell_Conn_limit_R = 100[%]*(pmNoFailedRabEstAttemptExceedConnLimit/pmNoRabEstablishAttempts)



 Proactive monitoring, KPI’s: •



Code utilisation, total, cell Code_Util_Cell: (pmSumDlCode)/(pmSamplesDlcode)



•



Code utilization CS DL: Sp_U_Tot = ((pmSumCs12Establish / pmSamplesCs12Establish) + (pmSumAmr12200RabEstablish / pmSamplesAmr12200RabEstablish) + (pmSumAmr7950RabEstablish / pmSamplesAmr7950RabEstablish)+ (pmSumAmr5900RabEstablish / pmSamplesAmr5900RabEstablish) + (pmSumAmr4750RabEstablish / pmSamplesAmr4750RabEstablish)



•



Code utilization PS DL: Code_util_PS_DL = (pmSamplesBestPsStr128Ps8RabEstablish+ pmSamplesBestDchPsIntRabEstablish+ pmSamplesBestPsStr64Ps8RabEstablish) / (pmSumBestPsStr128Ps8RabEstablish+ pmSumBestDchPsIntRabEstablish+ pmSumBestPsStr64Ps8RabEstablish)
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Codes, Capacity optimization, Air interface Verification



PI’s  Re-active monitoring, supporting PI’s: •



Total number of failures: SUP_fail = (pmSetupFailuresSf128+ pmSetupFailuresSf16+ pmSetupFailuresSf256+ pmSetupFailuresSf32+ pmSetupFailuresSf4+ pmSetupFailuresSf64+ pmSetupFailuresSf8)



•



RAB blocking: Rab_Blocking = (pmNoOfNonHoReqDeniedSpeech+ pmNoOfNonHoReqDeniedCs+ pmNoOfNonHoReqDeniedInteractive+ pmNoOfNonHoReqDeniedPsStreaming+ pmNoOfNonHoReqDeniedPsStr128+ pmNoOfNonHoReqDeniedHs+ pmNoOfNonHoReqDeniedEul) / pmNoRabEstablishAttempts



•



RAB blocking CS: Rab_Blocking_CS = (pmNoOfNonHoReqDeniedCs(UtranCell) / (pmNoRabEstablishAttemptCs64(UtranCell) + pmNoRabEstablisAttemptCs57(UtranCell))



•



RAB blocking PS: Rab_Blocking_Ps = (pmNoOfNonHoReqDeniedInteractive+ pmNoOfNonHoReqDeniedPsStreaming+ pmNoOfNonHoReqDeniedPsStr128+ pmNoOfNonHoReqDeniedHs+ pmNoOfNonHoReqDeniedEul) / (pmNoRabEstablishAttemptPacketInteractive+ pmNoRabEstablishAttemptPacketStream+ pmNoRabEstablishAttemptPacketInteractiveHs+ pmNoRabEstablishAttemptPacketStream128+ pmNoRabEstablishAttemptPacketInteractiveEul)



•



Cell total congestion DL %, busy hour



•



Cell total congestion UL %, busy hour



•



CS speech dropped calls due to congestion:



Cell_CongTime_Rate_DL = 100[%] × (3600 – pmTotalTimeDlCellCong) / 3600 Cell_CongTime_Rate_UL = 100[%] × (3600 – pmTotalTimeUlCellCong) / 3600 CS_DR_cong = (pmNoOfTermSpeechCong / pmNoSystemRabReleaseSpeech) * 100
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Codes, Capacity optimization, Air interface Step by step



Channelization Codes, Reactive optimization: 1. Max number of users exceeded Is the capacity limitation due to lack of licensed capacity? If so additional licenses needs to be allocated to cell. Check Cell_Conn_limit_R if > 1 % then verify and increase license, by key or parameters: dl(/ ul)LimitedByLicenseLevel = YES, increase license, see Appendix for license key numbers. dl(/ ul)LicFractBbPool2 < 100[%] increase parameter value, ( range= 0- 100[%]), see reference [1] for details on parameters and recommended settings. See also Cell_Conn_limit if > 0 potentially consider upgrade license or tune parameters : dl(ul)LimitedByLicenseLevel = YES , increase license, see Appendix for license key numbers. dl(ul)LicFractBbPool2 < 100[%] increase parameter value, ( range= 0- 100[%]) , see reference [1] for details on parameters and recommended settings. KPI stats aggregation level = Busy Hour , KPI’s compared to previous same day last weeks value, both days must exceed
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Codes, Capacity optimization, Air interface Step by step



Channelization Codes, Proactive optimization: 1. Excessive Code utilization? Is the code tree allocation getting to a level of saturation, running out/ low? This step is to ensure monitoring of codes utilization for maintaining an acceptable level of service. check code utilization for the different RAB’s: Code_Util_Cell > 75% Sp_U_Tot > 80% Code_Util_PS_DL > 80% Exceeding the threshold values suggested is indicating a high utilization level and a need for increasing licensed codes or adding carrier. Suggested parameter verification: dlCodeAdm, numEagchCodes, numEhichErgchCodes, numEhichErgchCodes, numHsPdschCodes, numHsScchCodes, maxNumHsPdschCodes See reference [1] for details licenseStateHsdpaDynamicCodeAllocation, licenseCapacityNumHsPdschCodes, licenseStateNumHsPdschCodes license capacity for codes, See appendix for license references KPI stats aggregation level = Busy Hour , KPI’s compared to previous same day 2 past weeks value, all days must exceed KPI threshold for triggering capacity optimization.
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Other, Capacity optimization, Air interface Monitoring



KPI’s and PI’s  Reactive monitoring, KPI’s: •



N/ A



 Proactive monitoring, KPI’s: •



Average reported RSSI, Busy hour Average AvgRssiAvg_BH = avg(pmAverageRssi)



•



Cell UE distribution Cell_UE_dist _norm_BH = 100[%]*(avg[BH}(pmPropagationDelay)- min[day](pmPropagationDelay))/ (max[day](pmPropagationDelay)-min[day](pmPropagationDelay)) Cell_UE_dist _Dy= 100[%]*(avg[day}(pmPropagationDelay)- min[day](pmPropagationDelay))/ (max[day](pmPropagationDelay)-min[day](pmPropagationDelay))
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Other, Capacity optimization, Air interface Verification



PI’s  Proactive monitoring, supporting PI’s: •



Total number of failures: SUP_fail = (pmSetupFailuresSf128+ pmSetupFailuresSf16+ pmSetupFailuresSf256+ pmSetupFailuresSf32+ pmSetupFailuresSf4+ pmSetupFailuresSf64+ pmSetupFailuresSf8)
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Other, Capacity optimization, Air interface Step by step



UL interference/ noise raise, Proactive optimization: 1. UL interference/ noise raise in busy hour By comparing non busy hour vs busy hour traffic distribution( using propagation delay) and reported RSSI, this could give an indication of cells that are excessively interference limited, aka cell breathing. Check served traffic distribution within cell coverage: If AvgRssiAvg_BH > -85 [dBm] AND If Cell_UE_dist_norm_Dy - Cell_UE_dist_norm_BH > 15 [%] Then UE traffic distribution is indicating cell shrinkage during busy hour, UE’s served closer to cell in BH vs. non busy hour. This might in turn indicate cell and neighbors are interference limited, UL or DL and hence soft capacity blocking. This is verified with for example: SUP_fail , Setup failures increasing significantly in Busy hour for these cells. Are there options of redistributing traffic to neighbor cells? More likely and effective option might be changing physical configuration to contain serving cell or neighboring cells, by changing cell coverage areas, downtilts, azimuth or antenna model changes. In order to minimize the cell breathing effect in the area, by re-distributing RF( interference) and UE’s to better contained cells. KPI stats aggregation level = Busy Hour. Note that the 15% threshold above is network dependent and needs tuning for the particular network, 15% is a good starting value, but not the rule.
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Node B/ RBS, Capacity Optimization



Air interface



Node B/ RBS capacity optimization is presented in this section, following the format:



For each entity reactive, blocking KPI’s and proactive, utilization KPI’s and related parameters for optimization are being presented . For internal use only 23 © Nokia Siemens Networks



/



CE, Capacity Optimization Monitoring



Reactive monitoring, KPI’s: • RAB blocking rate due to lack of channel elements in the DL RAB_blocking_CE_rate_DL = (pmNoFailedRabEstAttemptLackDlHwBest/(pmNoRabEstablishAttemptSpeech+ (pmNoRabEstablishAttemptCs64+pmNoRabEstablishAttemptCs57+ pmNoRabEstablishAttemptPacketInteractive+pmNoRabEstablishAttemptPacketStream+ pmNoRabEstablishAttemptPacketStream128+ pmNoRabEstAttemptPsStreamHs))*100



•



•



•



RAB blocking rate due to lack of channel elements in the UL RAB_blocking_CE_rate_UL = (pmNoFailedRabEstAttemptLackUlHwBest/(pmNoRabEstablishAttemptSpeech+ pmNoRabEstablishAttemptCs64+pmNoRabEstablishAttemptCs57+ pmNoRabEstablishAttemptPacketInteractive+ pmNoRabEstablishAttemptPacketStream+ pmNoRabEstablishAttemptPacketStream128+ pmNoRabEstAttemptPsStreamHs))*100 UL Basband blocking: UL_BB_Blk = ((pmSetupFailuresSf128+ pmSetupFailuresSf16+ pmSetupFailuresSf256+ pmSetupFailuresSf32+ pmSetupFailuresSf4+ pmSetupFailuresSf64+ pmSetupFailuresSf8) / (pmSetupAttemptsSf128+ pmSetupAttemptsSf16+ pmSetupAttemptsSf256+ pmSetupAttemptsSf32+ pmSetupAttemptsSf4+ pmSetupAttemptsSf64+ pmSetupAttemptsSf8)) * 100 Average number of available UL CE: Avg_UlCe = (pmSumCapacityUlCe)/(pmSamplesCapacityUlCe)
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CE, Capacity Optimization Monitoring



Proactive monitoring, KPI’s: • Peak channel element utilization DL: Peak_Utilization_CE_DL = Average _ Utilization _ CE _ DL + (1.64 * ((1/100)*sqrt((pmSumSqrCapacityDlCe/pmSamplesCapacityDlCe)(pmSumCapacityDlCe/pmSamplesCapacityDlCe)²)



•



Peak channel element utilization UL: Peak_Utilization_CE_UL = Average _ Utilization _ CE _ UL + (1.64 * ((1/100)*sqrt((pmSumSqrCapacityUlCe/pmSamplesCapacityUlCe)(pmSumCapacityUlCe/pmSamplesCapacityUlCe)²))



•



HSDPA users average cell: HS_Users = (pmSumBestPsHsAdchRabEstablish+pmSumBestPsStreamHsRabEst) / (pmSamplesBestPsHsAdchRabEstablish+pmSamplesBestPsStreamHsRabEst)



•



Cell max number of connections limit: Cell_Conn_limit_R = 100[%]*(pmNoFailedRabEstAttemptExceedConnLimit/pmNoRabEstablishAttempts)



•



Cell User throughput HS, Downlink(kbit/s): Cell_User_Thpt_HS = (pmSumHsDlRlcUserPacketThp(UtranCell ) + pmSumDlRlcUserThpPsStreamHs(UtranCell )) / (pmSamplesHsDlRlcUserPacketThp(UtranCell ) + pmSumHsDlRlcUserPacketThp(UtranCell))



•



Avg number of HS Users Scheduled / 2ms TTI Avg_HS_Users_Sched_2ms_TTI = ((1*pmNoOfHsUsersPerTti_1) + (2*pmNoOfHsUsersPerTti_2) + (3*pmNoOfHsUsersPerTti_3) + (4*pmNoOfHsUsersPerTti_4)) / (pmNoOfHsUsersPerTti_0 + pmNoOfHsUsersPerTti_1 + pmNoOfHsUsersPerTti_2 + pmNoOfHsUsersPerTti_3 + pmNoOfHsUsersPerTti_4 )



For internal use only 25 © Nokia Siemens Networks



/



CE, Capacity Optimization Verification



Reactive monitoring, supporting PI’s: • Total number of blocked RAB establishment attempts due to lack of DL channel elements RAB_blocking_CE_DL = pmNoFailedRabEstAttemptLackDlHwBest



•



Total number of blocked RAB establishment attempts due to lack of UL channel elements RAB_blocking_CE_UL = pmNoFailedRabEstAttemptLackUlHwBest
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CE, Capacity Optimization Verification



Proactive monitoring, supporting PI’s: • Average channel element utilization DL, one baseband pool: Average_Utilization_CE_DL = (pmSumCapacityDlCe/pmSamplesCapacityDlCe) * (100 / min(licenseCapacityRbsChannelElementsDownlink, availableRbsChannelElementsDownlink)



•



Average channel element utilization DL, two baseband pools BB1: Average_Utilization_CE_DL_BB1 = (pmSumCapacityDlCe/pmSamplesCapacityDlCe) * (100 / (min(licenseCapacityRbsChannelElementsdownlink, availableRbsChannelElementsDownlink)*(1 dlLicFractBbPool2/100))



•



Average channel element utilization DL, two baseband pools BB2: Average_Utilization_CE_DL_BB2 = (pmSumCapacityDlCe/pmSamplesCapacityDlCe) * (100 / (min(licenseCapacityRbsChannelElementsdownlink, availableRbsChannelElementsDownlink)*(dlLicFractBbPool2/100)))



•



Average channel element utilization UL, one baseband pool: Average_Utilization_CE_UL = (pmSumCapacityUlCe/pmSamplesCapacityUlCe) * (100/ min(licenseCapacityRbsChannelElementsUplink,availableRbsChannelElementsUplink)



•



Average channel element utilization UL, two baseband pools BB1: Average_Utilization_CE_UL_BB1 = (pmSumCapacityUlCe/pmSamplesCapacityUlCe) * (100/ (min(licenseCapacityRbsChannelElementsUplink, availableRbsChannelElementsUplink)*(1 ulLicFractBbPool2/100))



•



Average channel element utilization UL, two baseband pools BB1: Average_Utilization_CE_UL_BB1 = (pmSumCapacityUlCe/pmSamplesCapacityUlCe) * (100/ (min(licenseCapacityRbsChannelElementsUplink, availableRbsChannelElementsUplink)*(ulLicFractBbPool2/100))



•



Cell max number of connections limit: Cell_Conn_limit = pmNoFailedRabEstAttemptExceedConnLimit
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CE, Capacity Optimization Step by step



Baseband pool, Reactive optimization: 1. Lack of Channel Element capacity This check is performed to check if blocking/ congestion is caused by a lack of CE resources or CE licenses. For DL CE blocking: RAB_blocking_CE_rate_DL For UL CE blocking: RAB_blocking_CE_rate_UL If > 5 % verify license key and parameter setting of CE licensing, see Appendix for details. If possible, by licensing and hardware limitations, add CE. KPI stats aggregation level = Busy Hour , KPI’s compared to previous same day last weeks value, both days must exceed
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Capacity optimization, Traffic



Quick guide



Baseband monitoring and upgrade Description:



Blocking and congestion are monitored related to lack of baseband pool resources



Criteria:



Congestion ( RRC, RAB and SHO) per service must be > 3 %( Daily stats) for more than 3 days per week and cell having more than 1000 establishment failures. In addition BB utilization needs to exceed 85% during busy hours in order to qualify for BB upgrade.( verification of CE licensing, need for upgrade of CE license?)



Monitoring:



UL_BB_Blk



Daily total baseband blocking, rate, all sf’s



SUP_Fail



Daily total establishment failures, all sf’s



Avg_UlCe



Average number of available CE’s, CE utilization busy hour



Analysis:



Increase establishment failures, RRC, RAB and SHO, indicates blocking or congestion. Monitoring and indication of BB blocking, will suggest there is a resource surge in baseband pool or CE limitation, verification of CE utlization will eliminate lack of CE resources.



Upgrade:



HW upgrade baseband
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CE, Capacity Optimization Step by step



Baseband pool, Proactive optimization: 1. High channel element utilization Is the cell capacity limited by hardware or software in terms of channel elements. With this step the capacity is monitored with respect to channel element usage. check channel element utilization: Peak_Utilization_CE_DL > 75 [%] Peak_Utilization_CE_UL; if > 75 [%] Exceeding the threshold values suggested is indicating a high channel element utilization and a need for increasing the licensed available channel element s or installed/ available CE’s. Suggested parameter verification : availableRbsChannelElementsDownlink, availableRbsChannelElementsUplink See reference [1] for details LicenseStateRbsChannelElementsDownlink , licenseStateRbsChannelElementsUplink, licenseCapacityRbsChannelElementsDownlink, licenseCapacityRbsChannelElementsUplink See appendix for license references KPI stats aggregation level = Busy Hour , KPI’s compared to previous same day 2 past weeks value, all days must exceed KPI threshold for triggering capacity optimization.
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CE, Capacity Optimization Step by step



TXB’s, Proactive optimization: 2. Cell capacity, optimizing throughput •



Ensure enough capacity(HW ) for maximum throughput UL Monitor for UL CE utilization: Peak_Utilization_CE_UL > 75% If suggested threshold is exceeded, verify license, increase if possible, else add HW, RAX card. Ensure enough capacity(HW ) for maximum throughput DL a) Monitor DL CE utilization: Peak_Utilization_CE_DL > 75% If suggested threshold is exceeded, verify license, increase if possible, else add HW, HS-TX card. b) Monitor number of simultaneous HSDPA users: Hs_Users > 16 If suggested threshold is exceeded, verify license, increase if possible, else add HW, HS-TX card. License/ parameter upgrade 32, 48 or 96. c) Monitor max cell connection limit: Cell_Conn_limit_R > 2% If suggested threshold is exceeded, verify license and parameter settings, parameter increase and if possible upgrade license parameters d) Number of users: If HS_Users increases( trending up) and Pint HS _ I _ DlTp _User increases (trending up) OR Avg_HS_Users_Sched_2ms_TTI increases, Verify hardware configuration and consider HS-TX card upgrade See reference[1] for details on parameters and Appendix for license references.
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MCPA, Capacity Optimization Monitoring



Reactive monitoring, KPI’s: • RAB establishment failure Rate due to lack of DL power: RAB_Est_Fail_R_DLpwr = 100[%]*(pmNoFailedRabEstAttemptLackDlPwr/pmNoRabEstablishAttempts) • Transmitted Carrier Power increased admission limit pmTransmittedCarrierPowerWLimit • Lack of Downlink power indicator: DLPA_ind = (pmSumOfTimesMeasOlDl * pmTotalTimeDlCellCong) / RU_MCPA • Total Time cell with congestion: pmTotalTimeDlCellCong Proactive monitoring, KPI’s: • Carrier Tx Power utilization(%), average: W_Car_tx_Pwr_Avg_util = 100[%] * avg(pmTransmittedCarrierPower)/maxDlPowerCapability • Carrier Tx Power(dBm), average : W_Car_tx_Pwr_Avg = avg(pmTransmittedCarrierPower)



For internal use only 32 © Nokia Siemens Networks



/



MCPA, Capacity Optimization Verification



Reactive monitoring, supporting PI’s: • RAB establishment failures due to lack of DL power pmNoFailedRabEstAttemptLackDlPwr • Average number of available UL CE: Avg_UlCe = (pmSumCapacityUlCe)/(pmSamplesCapacityUlCe) • Total number of failures: SUP_fail = (pmSetupFailuresSf128+ pmSetupFailuresSf16+ pmSetupFailuresSf256+ pmSetupFailuresSf32+ pmSetupFailuresSf4+ pmSetupFailuresSf64+ pmSetupFailuresSf8)



Proactive monitoring, supporting PI’s: • Carrier TX power(dBm), max: W_Car_tx_Pwr_Avg = max(pmTransmittedCarrierPower) • Carrier Tx Power utilization(%), max: W_Car_tx_Pwr_Max_util = 100[%] * max(pmTransmittedCarrierPower)/maxDlPowerCapability • Average reported RSSI, Busy hour Average AvgRssiAvg_BH = avg(pmAverageRssi) • Cell UE distribution Cell_UE_dist = 100[%]*(avg[BH}(pmPropagationDelay)- min[day](pmPropagationDelay))/ (max[day](pmPropagationDelay)-min[day](pmPropagationDelay))
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MCPA, Capacity Optimization Step by step



MCPA, Reactive optimization: 1. Transmission Power DL surge, sufficient available DL power? If the cell is limited by downlink carrier power can be verified by the pmTransmittedCarrierPowerWLimit counter, counter is pegged when wideband carrier power threshold is reached, set by parameter maximumTransmissionPower. Check RAB_Est_Fail_R_DLpwr; if > 2 % This indicates lack of DL power and hence needs to be optimized. Verify setting of the pwrAdm parameter, can limit be increased, recommended to set pwrAdm up to 85% and pwrOffset to 14% Check carrier transmitted power: pmTransmittedCarrierPowerWLimit > 0 Indicates that DL power usage is exceeding limit and started admission, causing blocked connections etc. Verify if pwrAdm parameter can be changed, increased and that maximumTransmissionPower is reflecting maximum PA power of installed hardware. KPI stats aggregation level = Busy Hour , KPI’s compared to previous same day last weeks value, both days must exceed
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MCPA, Capacity optimization



Quick guide



MCPA monitoring and upgrade Description:



Blocking and congestion are monitored related to lack of downlink power



Criteria:



Weekly Top N sites based on DL PA power indicator are sites identified for potential PA upgrade. AND pmTotalTimeDlCellCong > 1 (sec)



Monitoring:



DLPA_ind



Based on daily stats, weekly top N calculated



RAB_Est_Fail_R_DLpwr



Busy hour



pmTotalTimeDlCellCong



Busy hour congestion



Avg UL CE



CE utilisation busy hour



Analysis:



DLPA indicator is defined for identifying when cell is reaching overloading of PA for a “longer” duration of time.



Upgrade:



PA upgrade needed, considering there is space and upgrade options available for RBS.
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MCPA, Capacity Optimization Step by step



MCPA, Proactive optimization, I(II): 1. DL power utilization? In this step wideband carrier power is monitored in order to ensure sufficient power for served traffic. For cells with limiting power or starting to get up to critical utilization levels. Short term steps such as increasing power by licensing or parameter changes is recommended. However long term fixes like hardware additions or physical changes in the WRAN is not mentioned in the procedures in this document. check power utilization DL: W_Car_tx_Pwr_Avg_util > 80 [%] W_Car_tx_Pwr_Avg > 40 [dBm] If cell power utilization or average carrier tx power is exceeding the suggested thresholds, verify parameter settings and licensing for potential extra power available. Suggested parameter verification (See reference [1] for details): maxDlPowerCapability, maxPowerOverloadHystTime, maxTotalOutputPower, maximumTransmissionPower licenseCapacityNum40WPowerAmplifiers, licenseCapacityNum60WPowerAmplifiers, licenseStateNum40WPowerAmplifiers, licenseStateNum60WPowerAmplifiers (See appendix for license references)



KPI stats aggregation level = Busy Hour , KPI’s compared to previous same day 2 past weeks value, all days must exceed KPI threshold for triggering capacity optimization.
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MCPA, Capacity Optimization Step by step



MCPA, Proactive optimization, II(II): 1. DL power utilization? Check served traffic distribution within cell coverage: AvgRssiAvg_BH < -85 [dBm] Cell_UE_dist_far > 75 [%] Large distribution of UE’s reporting low received signal power, indicating that cell is coverage limited and hence capacity limited by power, serving UE’s with large pathloss, consuming relatively high power due to coverage. In addition based on propagation delay, cell traffic is reported being served at the outer field of the cell coverage, indicating a non-optimal serving area of the cell. Are there options of redistributing traffic to neighbor cells? Changing physical configuration to maximize coverage, by changing cell coverage areas/



KPI stats aggregation level = Busy Hour , KPI’s compared to previous same day 2 past weeks value, all days must exceed KPI threshold for triggering capacity optimization.
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Carrier, Capacity Optimization Monitoring



Reactive monitoring, KPI’s: • HSDPA traffic total cell( GB): HSDPA_Traf = (pmDlTrafficVolumePsIntHs)/ 8 / 1000000 • HSDPA users average cell: HS_Users = (pmSumBestPsHsAdchRabEstablish+pmSumBestPsStreamHsRabEst) / (pmSamplesBestPsHsAdchRabEstablish+pmSamplesBestPsStreamHsRabEst) Proactive monitoring, KPI’s: • Cell User throughput HS, Downlink(kbit/s): Cell_User_Thpt_HS = (pmSumHsDlRlcUserPacketThp(UtranCell ) + pmSumDlRlcUserThpPsStreamHs(UtranCell )) / (pmSamplesHsDlRlcUserPacketThp(UtranCell ) + pmSumHsDlRlcUserPacketThp(UtranCell)) • Packet-Switched (PS) Interactive EUL User Throughput, Uplink (kbit/s) Pint EUL _ I _UlTp _User = (pmSumEulRlcUserPacketThp / pmSamplesEulRlcUserPacketThp)
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Carrier, Capacity Optimization Verification



Reactive and pro-active monitoring, supporting PI’s: •



Cell User throughput PS R99, Downlink(kbit/s): Cell_PS_User_Thpt_R99_DL = (pmSumDchDlRlcUserPacketThp(UtranCell) + pmSumDlRlcUserThpPsStream (UtranCell ) + pmSumDlRlcUserThpPsStream128(UtranCell)) / (pmSamplesDchDlRlcUserPacketThp(UtranCell) + pmSamplesDlRlcUserThpPsStream (UtranCell ) + pmSamplesDlRlcUserThpPsStream128(UtranCell))



•



Cell User throughput PS R99, Uplink(kbit/s): Cell_PS_User_Thpt_R99_UL = (pmSumDchUlRlcUserPacketThp(UtranCell) + pmSumUlRlcUserThpPsStream (UtranCell ) + pmSumUlRlcUserThpPsStream32(UtranCell ) + pmSumUlRlcUserThpPsStream128(UtranCell ))/ (pmSamplesDchUlRlcUserPacketThp(UtranCell) + pmSamplesUlRlcUserThpPsStream (UtranCell ) + pmSamplesUlRlcUserThpPsStream32(UtranCell ) + pmSamplesUlRlcUserThpPsStream128(UtranCell ))



•



Avg number of HS Users Scheduled / 2ms TTI Avg_HS_Users_Sched_2ms_TTI = ((1*pmNoOfHsUsersPerTti_1) + (2*pmNoOfHsUsersPerTti_2) + (3*pmNoOfHsUsersPerTti_3) + (4*pmNoOfHsUsersPerTti_4)) / (pmNoOfHsUsersPerTti_0 + pmNoOfHsUsersPerTti_1 + pmNoOfHsUsersPerTti_2 + pmNoOfHsUsersPerTti_3 + pmNoOfHsUsersPerTti_4 )



•



Voice Traffic (Erlang) Voice_Traffic = (pmSumBestCs12Establish + pmSumBestAmr12200RabEstablish + pmSumBestAmr7950RabEstablish + pmSumBestAmr5900RabEstablish + pmSumBestAmr4750RabEstablish)/720



•



DL R99 Data Traffic (MB) DL_R99_Data_Traffic = (pmDlTrafficVolumePs8 + pmDlTrafficVolumePs16 + pmDlTrafficVolumePsCommon + pmDlTrafficVolumePs64 + pmDlTrafficVolumePs128 + pmDlTrafficVolumePs384 + pmDlTrafficVolumePsStr16 + pmDlTrafficVolumePsStr64 + pmDlTrafficVolumePsStr128)/(8*1024)



•



HSDPA Traffic Volume (MB) HSDPA_Traffic_Volume_MAC = (pmSumAckedBitsSpi00 + pmSumAckedBitsSpi01 + pmSumAckedBitsSpi02 + pmSumAckedBitsSpi03 + pmSumAckedBitsSpi04 + pmSumAckedBitsSpi05 + pmSumAckedBitsSpi06 + pmSumAckedBitsSpi07 + pmSumAckedBitsSpi08 + pmSumAckedBitsSpi09 + pmSumAckedBitsSpi10 + pmSumAckedBitsSpi11 + pmSumAckedBitsSpi12 + pmSumAckedBitsSpi13 + pmSumAckedBitsSpi14 + pmSumAckedBitsSpi15)/ (8*1024)
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Carrier, Capacity optimization



Quick guide



Single to dual carrier upgrade, re-active optimization: Carrier monitoring and upgrade Description:



Monitoring of traffic and congestion for potential carrier upgrade in order to maintain HSPA cell capacity and sufficient connection throughput



Criteria:



Top N sites based on HSPA traffic per RNC identified for potential carrier upgrade. AND 12 or more users for 7 busy hours a week



Monitoring:



HSDPA_Traf(GB)



HSDPA traffic volume, Gbyte, based on daily stats, weekly top N per RNC is calculated



HS_Users



Avg HSDPA users Busy Hour



Analysis:



If the number of HSDPA users on a carrier is exceeding X it is advised adding an additional carrier for HSPA traffic, in order to maintain cell HS capacity and sufficient HS connection throughput.



Upgrade:



Carrier upgrade based on HSPA traffic needed, considering there is spectrum and upgrade options available on cell. As part of carrier upgrade, 16QAM and 2msTTI, should be considered for HSDPA and EUL.
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Carrier, Capacity optimization



Quick guide



Dual carrier to dual HSPA “expansion”, re-active optimization: Carrier monitoring and upgrade, HSDPA Description:



Monitoring of traffic and congestion of HSPA traffic for potential carrier upgrade to a second HSDPA carrier in order to maintain HSPA cell capacity and sufficient connection throughput



Criteria:



Cell is already multicarrier, at least single dedicated HSDPA carrier and 16QAM and 2msTTI is enabled HSDPA and EUL. Top N sites based on HSPA traffic per RNC identified for potential second dedicated carrier upgrade. AND 18 or more users for 7 busy hours a week



Monitoring:



HSDPA_Traf(GB)



Based on daily stats, weekly top N per RNC is calculated



HS_Users



Avg HSDPA users Busy Hour



Analysis:



If the number of HSDPA users on a carrier is exceeding X it is advised adding an additional carrier for HSPA traffic, in order to maintain cell HS capacity and sufficient HS connection throughput.



Upgrade:



Second dedicated HSDPA carrier upgrade based on HSPA traffic needed, considering there is spectrum and upgrade options available on cell.
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Carrier, Capacity Optimization Step by step



Carrier addition, Proactive optimization: 1. Cell capacity, optimizing throughput, cont’d • Carrier addition, user throughput If user throughput Cell_User_Thpt_HS or Pint EUL _ I _UlTp _User and cell traffic volume Voice Traffic (Erlang) + DL R99 Data Traffic (MB) + HSDPA Traffic Volume (MB) Is not significantly increased after HW or SW upgrade, AND SQI maintained at high level, consider carrier add/ upgrade.
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License, Capacity Optimization Monitoring



Reactive monitoring, KPI’s: • HSDPA users average cell: HS_Users = (pmSumBestPsHsAdchRabEstablish+pmSumBestPsStreamHsRabEst) / (pmSamplesBestPsHsAdchRabEstablish+pmSamplesBestPsStreamHsRabEst) • EUL Users PintEul_U_User = (pmSumBestPsEulRabEstablish / pmSamplesBestPsEulRabEstablish) Proactive monitoring, KPI’s: • N/ A
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License, Capacity Optimization Verification



Reactive and pro-active monitoring, supporting PI’s: •



Avg number of HS Users Scheduled / 2ms TTI Avg_HS_Users_Sched_2ms_TTI = ((1*pmNoOfHsUsersPerTti_1) + (2*pmNoOfHsUsersPerTti_2) + (3*pmNoOfHsUsersPerTti_3) + (4*pmNoOfHsUsersPerTti_4)) / (pmNoOfHsUsersPerTti_0 + pmNoOfHsUsersPerTti_1 + pmNoOfHsUsersPerTti_2 + pmNoOfHsUsersPerTti_3 + pmNoOfHsUsersPerTti_4 )



•



Cell User throughput HS, Downlink(kbit/s): Cell_User_Thpt_HS = (pmSumHsDlRlcUserPacketThp(UtranCell ) + pmSumDlRlcUserThpPsStreamHs(UtranCell )) / (pmSamplesHsDlRlcUserPacketThp(UtranCell ) + pmSumHsDlRlcUserPacketThp(UtranCell))



•



Packet-Switched (PS) Interactive EUL User Throughput, Uplink (kbit/s) Pint EUL _ I _UlTp _User = (pmSumEulRlcUserPacketThp / pmSamplesEulRlcUserPacketThp)



•



Voice Traffic (Erlang) Voice_Traffic = (pmSumBestCs12Establish + pmSumBestAmr12200RabEstablish + pmSumBestAmr7950RabEstablish + pmSumBestAmr5900RabEstablish + pmSumBestAmr4750RabEstablish)/720



•



DL R99 Data Traffic (MB) DL_R99_Data_Traffic = (pmDlTrafficVolumePs8 + pmDlTrafficVolumePs16 + pmDlTrafficVolumePsCommon + pmDlTrafficVolumePs64 + pmDlTrafficVolumePs128 + pmDlTrafficVolumePs384 + pmDlTrafficVolumePsStr16 + pmDlTrafficVolumePsStr64 + pmDlTrafficVolumePsStr128)/(8*1024)



•



HSDPA Traffic Volume (MB) HSDPA_Traffic_Volume_MAC = (pmSumAckedBitsSpi00 + pmSumAckedBitsSpi01 + pmSumAckedBitsSpi02 pmSumAckedBitsSpi03 + pmSumAckedBitsSpi04 + pmSumAckedBitsSpi05 + pmSumAckedBitsSpi06 + pmSumAckedBitsSpi07 + pmSumAckedBitsSpi08 + pmSumAckedBitsSpi09 + pmSumAckedBitsSpi10 + pmSumAckedBitsSpi11 + pmSumAckedBitsSpi12 + pmSumAckedBitsSpi13 + pmSumAckedBitsSpi14 + pmSumAckedBitsSpi15)/ (8*1024)
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License, Capacity optimization



Quick guide



License monitoring, re-active optimization: License monitoring and upgrade, HSPA Description:



Monitoring of traffic and congestion of HSPA traffic for potential license upgrade of HSPA license in order to maintain HSPA cell capacity and sufficient connection throughput



Criteria:



Cell is already multicarrier, at least single dedicated HSDPA carrier and 16QAM and 2msTTI is enabled HSDPA and EUL. Cell is having more than 12.75 HSPA users( 85% admission control limit) for 7 hours past week. AND Cell is having more than 3.4 EUL users ( 85% admission control serving EUL users threshold) for 7 hours past weeks.



Monitoring:



HS_Users



Avg HSDPA users, based on Busy hour stats, and weekly summary is calculated



PintEul_U_User



Same as above, but Avg EUL users .



Analysis:



If the number of HSDPA users and EUL users are exceeding the performance window target, as specified above, cell is reaching license limitation hence should be increased before reaching blocking.



Upgrade:



Upgrade of HSDPA and EUL number of users license, based on admission control parameters and limits.
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Transmission Network, Capacity optimization Introduction



Capacity optimization steps, Transmission Network: Transmission Network capacity specifics This section “Transmission Network” of capacity optimization covers specifics around Transmission Network, identification and possible solutions for capacity related issues. Included are specific KPI’s to monitor and parameters to tune in order to maximize Transmission Capacity. Covered Transmission Capacity topics: • ATM capacity monitoring • IP capacity monitoring
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Transport Network, Capacity Optimization



Transport Network



Transport Network capacity optimization is presented in this section, following the format:



For each entity reactive, blocking KPI’s and proactive, utilization KPI’s and related parameters for optimization are being presented . For internal use only 47 © Nokia Siemens Networks
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Transmission Network, Capacity optimization Identification



Reactive monitoring, KPI’s: •



Outgoing AAL2 Setup Failure Rate for QoS class X AAL_SUP_FR_X_out = (pmUnSuccOutConnsLocalQoSClassX+pmUnSuccOutConnsRemoteQosClassX) / (pmUnSuccOutConnsLocalQoSClassX+pmUnSuccInConnsRemoteQosClassX+pmSuccOutConnsRemoteQosClassX)



•



Incoming AAL2 Setup Failure Rate for QoS class X AAL_SUP_FR_X_in = (pmUnSuccInConnsLocalQoSClassA+pmUnSuccInConnsRemoteQosClassA) / (pmUnSuccInConnsLocalQoSClassA+pmUnSuccInConnsRemoteQosClassA+pmSuccInConnsRemoteQosClassA)



•



Total AAL2 Setup Failure Rate for QoS class X AAL_SUP_FR_X_Tot = (pmUnSuccOutConnsLocalQoSClassX+ pmUnSuccOutConnsRemoteQosClassX+ pmUnSuccInConnsLocalQoSClassX+ pmUnSuccInConnsRemoteQosClassX) / (pmUnSuccOutConnsLocalQoSClassX+ pmUnSuccInConnsRemoteQosClassX+ pmSuccOutConnsRemoteQosClassX+ pmUnSuccInConnsLocalQoSClassX+ pmUnSuccInConnsRemoteQosClassX+ pmSuccInConnsRemoteQosClassX)



•



Discarded CPS Packet Rate CPS_Pkt_DiscR = (pmDiscardedEgressCpsPackets)/(pmEgressCpsPackets+pmDiscardedEgressCpsPackets)



•



Frame Loss Rate on the path from RBS to SRNC : FLR_Iub = 100[%] * (pmEdchDataFramesLost/(pmEdchDataFramesLost+pmEdchDataFramesReceived)



•



Frame Loss Rate on the path from SRNC to RBS HS_Iu_FLR = (pmHsDataFramesLostSpiXX) / (pmHsDataFramesLostSpiXX+pmHsDataFramesReceivedSpiXX)



•



Number of Channel upswitch failrate RAB_Swt_FR_Tot = (pmUlUpswitchAttemptLow+ pmUlUpswitchAttemptMedium+ pmUlUpswitchAttemptHigh+ pmUlUpswitchAttemptEul+ pmDlUpswitchAttemptLow+ pmDlUpswitchAttemptMedium+ pmDlUpswitchAttemptHigh+ pmDlUpswitchAttemptHs) - (pmUlUpswitchSuccessLow+ pmUlUpswitchSuccessMedium+ pmUlUpswitchSuccessHigh+ pmUlUpswitchSuccessEul+ pmDlUpswitchSuccessLow+ pmDlUpswitchSuccessMedium+ pmDlUpswitchSuccessHigh+ pmDlUpswitchSuccessHs)/ (pmUlUpswitchAttemptLow+ pmUlUpswitchAttemptMedium+ pmUlUpswitchAttemptHigh+ pmUlUpswitchAttemptEul+ pmDlUpswitchAttemptLow+ pmDlUpswitchAttemptMedium+ pmDlUpswitchAttemptHigh+ pmDlUpswitchAttemptHs)
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Transmission Network, Capacity optimization Identification



Reactive monitoring, KPI’s: •



Cell addition failures CellAdd_Fail_Tot = (pmNoTimesCellFailAddToActSet+pmNoTimesIfhoCellFailAddToActSet) CellAdd_Fail_Ratio = (pmNoTimesCellFailAddToActSet+pmNoTimesIfhoCellFailAddToActSet)/ (pmNoTimesIfhoRlAddToActSet+pmNoTimesRlAddToActSet)



•



RAB/ RRC establishment failures after admission pmNoFailedAfterAdm



•



Connection setup attempts fail due to the failed cell TN blocking RAB_SUP_FR_TNBLK_Tot = 100[%] * (pmNoRabEstBlockTnPsStrHs+ pmNoRabEstBlockTnSpeech+ pmNoRabEstBlockTnCs57+ pmNoRabEstBlockTnCs64+ pmNoRabEstBlockTnPsStrNonHs+ pmNoRabEstBlockTnPsIntNonHs+ pmNoRabEstBlockTnPsIntHs) / (pmNoRabEstablishAttemptPacketInteractiveEul+ pmNoRabEstablishAttemptCs57+ pmNoRabEstablishAttemptCs64+ pmNoRabEstablishAttemptPacketInteractive+ pmNoRabEstablishAttemptPacketInteractiveEul+ pmNoRabEstablishAttemptPacketInteractiveHs+ pmNoRabEstablishAttemptPacketStream+ pmNoRabEstablishAttemptPacketStream128+ pmNoRabEstablishAttemptSpeech)



•



RAB connection setup attempts fail due to best cell node blocking RAB_SUP_FR_TNBLKbest_Tot = 100[%] * (pmNoRabEstBlockNodeSpeechBest+ pmNoRabEstBlockNodeCs57Best+ pmNoRabEstBlockNodeCs64Best+ pmNoRabEstBlkNodePsIntNonHsBest+ pmNoRabEstBlockNodePsIntHsBest+ pmNoRabEstBlockNodePsStrHsBest+ pmNoRabEstBlkNodePsStrNonHsBest)/ pmNoRabEstablishAttemptPacketInteractiveEul+ pmNoRabEstablishAttemptCs57+ pmNoRabEstablishAttemptCs64+ pmNoRabEstablishAttemptPacketInteractive+ pmNoRabEstablishAttemptPacketInteractiveEul+ pmNoRabEstablishAttemptPacketInteractiveHs+ pmNoRabEstablishAttemptPacketStream+ pmNoRabEstablishAttemptPacketStream128+ pmNoRabEstablishAttemptSpeech)
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Transmission Network, Capacity optimization Identification



Reactive monitoring, supporting PI’s: • Total AAL2 Setup Failures for QoS class X AAL_SUP_Fail_X_Tot = (pmUnSuccOutConnsLocalQoSClassX+ pmUnSuccOutConnsRemoteQosClassX+ pmUnSuccInConnsLocalQoSClassX+ pmUnSuccInConnsRemoteQosClassX)



•



RRC connection setup attempts fail rate due to node blocking CS RRC_SUP_FR_NodeBLK_CS = (pmNoRrcConnReqBlockNodeCs/ pmTotNoRrcConnectReq) *100 RRC_SUP_FR_NodeBLK_PS = (pmNoRrcConnReqBlockNodePs/ pmTotNoRrcConnectReq) *100 RRC_SUP_FR_NodeBLK_Tot = ((pmNoRrcConnReqBlockNodeCs+ pmNoRrcConnReqBlockNodePs)/ pmTotNoRrcConnectReq) *100
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Transmission Network, Capacity optimization Identification



Proactive monitoring, KPI’s: • Total AAL2 Setup Failures for QoS class X AAL_SUP_Fail_X_Tot = (pmUnSuccOutConnsLocalQoSClassX+ pmUnSuccOutConnsRemoteQosClassX+ pmUnSuccInConnsLocalQoSClassX+ pmUnSuccInConnsRemoteQosClassX)



•



RRC connection setup attempts fail rate due to node blocking CS RRC_SUP_FR_NodeBLK_CS = (pmNoRrcConnReqBlockNodeCs/ pmTotNoRrcConnectReq) *100 RRC_SUP_FR_NodeBLK_PS = (pmNoRrcConnReqBlockNodePs/ pmTotNoRrcConnectReq) *100 RRC_SUP_FR_NodeBLK_Tot = ((pmNoRrcConnReqBlockNodeCs+ pmNoRrcConnReqBlockNodePs)/ pmTotNoRrcConnectReq) *100



•



Frame Loss Rate on the path from SRNC to RBS HS_Iu_FLR = (pmHsDataFramesLostSpiXX) / (pmHsDataFramesLostSpiXX + pmHsDataFramesReceivedSpiXX)



•



Average HSDPA Total Throughput per RBS HS_Avg_TPT_RBS = (pmSumAckedBitsPqSpi00+ pmSumAckedBitsPqSpi01+ pmSumAckedBitsPqSpi02+ pmSumAckedBitsPqSpi03+ pmSumAckedBitsPqSpi04+ pmSumAckedBitsPqSpi05+ pmSumAckedBitsPqSpi06+ pmSumAckedBitsPqSpi07+ pmSumAckedBitsPqSpi08+ pmSumAckedBitsPqSpi09+ pmSumAckedBitsPqSpi10+ pmSumAckedBitsPqSpi11+ pmSumAckedBitsPqSpi12+ pmSumAckedBitsPqSpi13+ pmSumAckedBitsPqSpi14+ pmSumAckedBitsPqSpi15)/ ((pmSumNonEmptyUserBuffersPqSpi00+ pmSumNonEmptyUserBuffersPqSpi01+ pmSumNonEmptyUserBuffersPqSpi02+ pmSumNonEmptyUserBuffersPqSpi03+ pmSumNonEmptyUserBuffersPqSpi04+ pmSumNonEmptyUserBuffersPqSpi05+ pmSumNonEmptyUserBuffersPqSpi06+pmSumNonEmptyUserBuffersPqSpi07+ pmSumNonEmptyUserBuffersPqSpi08+ pmSumNonEmptyUserBuffersPqSpi09+ pmSumNonEmptyUserBuffersPqSpi10+ pmSumNonEmptyUserBuffersPqSpi11+ pmSumNonEmptyUserBuffersPqSpi12+pmSumNonEmptyUserBuffersPqSpi13+ pmSumNonEmptyUserBuffersPqSpi14+ pmSumNonEmptyUserBuffersPqSpi15) * TTI)



•



Average EUL Throughput per cell EUL_Avg_TPT_cell = (pmSumAckedBitsCellEulTti10/ pmNoActive10msFramesEul) + (pmSumAckedBitsCellEulTti2/ pmNoActive2msIntervalsEul )
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Transmission Network, Capacity optimization Identification



Proactive monitoring, supporting PI’s: • ATM Port Utilization: AtmPort_AvgUti_T = 100[%] x (pmTransmittedAtmCells / PCR x 900) AtmPort_AvgUti_R = 100[%] x (pmReceivedAtmCells / PCR x 900)



•



VP Utilization: Vpl_AvgUti_T = 100[%] x (pmTransmittedAtmCells / EgressAtmPcr x 900) Vpl_AvgUti_R = 100[%] x (pmReceivedAtmCells / IngressAtmPcr x 900)



•



VC Utilization: Vcl_AvgUti_T = 100[%] x (pmTransmittedAtmCells / EgressAtmPcr x 900) Vcl_AvgUti_R = 100[%] x (pmReceivedAtmCells / IngressAtmPcr x 900)



•



Limited HSDPA traffic between SRNC and RBS by the Iub/Iur interfaces in the DL pmCapAllocIubHsLimitingRatioSpiXX (XX = priority class, range 0 to 15)
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Transmission Network, Capacity optimization Step by step



Procedure, reactive optimization, Transmission Network : Section for reactive part of capacity optimization includes: • Quick guide, summary, of process and procedure, relevant KPI, counters and parameters, table format. • Expanded guide to re-active capacity optimization, step by step guide with more details.
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Transmission Network, Capacity optimization Quick guide



Iub monitoring and upgrade, ATM based TN Description:



Monitoring of traffic and congestion on Iub for potential bootle neck in transmission network and potential upgrade, reconfiguration required.



Criteria:



Iub blocking( RRC, RAB and SHO per all services) greater than or equal to 3% (daily total) in 3 or more days past week AND Cell more than 1000 establishment failures



Monitoring:



AAL_SUP_FR_X_Tot



Iub blocking based on RRC, RAB and SHO est. failure rate, daily stats.



AAL_SUP_Fail_X_Tot



Iub blocking based on RRC, RAB and SHO est. total failures, daily stats..



Analysis:



If the number of RRC, RAB and SHO establishment failures, due to Iub failures, is exceeding performance threshold, it’s an indication that Iub traffic is reached maximum capacity based on resources and configuration. Reconfiguration and/ or upgrade is needed.



Upgrade:



Upgrade and/ or reconfiguration of Iub links.
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Transmission Network, Capacity optimization Step by step



Procedure, reactive optimization, ATM : 1. ATM related counters for blocking/ congestion problems on Iub link. Check KPI’s for blocking/ congestion:



AAL_SUP_FR_X_out AAL_SUP_FR_X_in AAL_SUP_FR_X_Tot Setup failure rate would indicate likely capacity, congestion problems on Iub link and a need for re-configration, upgrade of Iub link.



2. AAL2 congestion: If consistently high discard rates on AAL2 CPS packets per AAL2 path due to queue overflow, it indicates an under dimensioning problem on the AAL2 path. Multiple options are available ATM or IP for re-configuration and maximizing capacity. KPI’s: CPS_Pkt_DiscR FLR_Iub HS_Iu_FLR



3. AAL2 procedures Other impact on radio network, check correlation of AAL2 setup failures and radio procedure failures, high correlation is an indication of blocking/ congestion on transmission network, consider reconfiguration/ adding capacity. Correlation of ATM KPI’s: AAL_SUP_FR_X_out, AAL_SUP_FR_X_in, AAL_SUP_FR_X_Tot And RAN



KPI’s/ counters: RAB_Swt_FR_Tot , CellAdd_Fail_Tot, pmNoFailedAfterAdm



Figure showing example of correlation between AAL2 setup failures and RAN procedures failrate. Indicating blocking/ congestion in Transmission Network.
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Transmission Network, Capacity optimization Step by step



Procedure, reactive optimization, TN type independent : 1. TN independent checks TN independent blocking/ congestion, check RAB / RRC connection setup attempts fail and node blocking KPI’s, if excessive check Iub utilization, consider reconfiguration/ adding capacity. check transmission related ran KPI’s: RAB_SUP_FR_TNBLK_Tot RAB_SUP_FR_TNBLKbest_Tot
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Transmission Network, Capacity optimization Step by step



Procedure proactive optimization, ATM : 1. ATM VC, VP config and capacity?



VC’s: For the VCs with the highest values, their configured PCR should be checked. If the average cell rate is close to the PCR, it will be an indication that expansion of the link should be considered. VP’s: Combining the results for all VCs per VP and comparing with the configured PCR of the VP will allow utilization of the VP to be checked. 2. Proactive congestion relief: For the following KPI’s: If the number of congestion occurrences and discarded messages tends to be consistently high for the control plane, not just high during short peak periods. Reconfiguration of the signaling link or expansion of the network is recommended. Reconfiguration of the signaling link, Iub over ATM specifically, usually configured as UBR+, can be done by increasing the MCR for the VC carrying NBAP-C, NBAP-D and/or Q.2630 traffic, depending on which UniSaalTp the congestions are detected. Expansion of the network, Iub in general, could be done by increasing the number of links to an RBS, or changing the physical links to increase capacity or last resort adding a new RBS.
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Procedure proactive optimization, ATM : Proactive KPIs: pmNoOfLocalCongestions, Iub, sum of SAAL send and retransmission buffers is filled to more than the value of congestionOnSet pmLinkInServiceTime, Iub, accumulated time (in seconds) the signalling link has been in service (in assured data transfer mode). pmNoOfLocalCongestions, Iu/ Iur, sum of SAAL send and retransmission buffers is filled to more than the value of congestionLevel3OnSet. pmLinkInServiceTime, Iu/ Iur, accumulated time (in seconds) the signalling link has been in service (in assured data transfer mode). pmNoOfDiscardedMsg, Iub, reported per Iub on RBS and reports how many messages are discarded due to congestion control on the control plane over Iub because of UNISAAL or SCTP congestion. pmNoOfDiscardedNbapcMessages, Iub, reported per Iublink on RNC and reports the number of NBAP Common messages rejected by admission Control due to L2 signaling bearer congestion. pmTotalTimeIubLinkCongestedDl, Iub, RNC time that the control plane of the Iub spends in congestion. pmTotalTimeIubLinkCongestedUl, Iub, RBS time that the control plane of the Iub spends in congestion.
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Transmission Network, Capacity optimization Step by step



Procedure, proactive optimization, TN type independent : 3. HSDPA congestion/ link performance dependencies: KPI’s that can be used to indicate data loss rate for the HS service. High frame loss will indicate potential congestion problems. In addition the flow control algorithm can detect congestions by monitoring the dynamic delay of frames. With a high dynamic delay, the flow control algorithm reacts and lowers the bitrate in order to decrease the dynamic delay congestion. KPI’s: HS_Iu_FLR, Frame Loss Rate on the path from SRNC to RBS IubDataStreams::pmHsDataFrameDelayIubSpiXX, XX priority class range 0 – 15 The dynamic delay distribution given by this counter can be used for tuning of the hsDataFrameDelayThreshold parameter, which is defined per RBS per Iub interface. An increase in non-HS traffic might lead to frame delay variation is increased and becomes limited by the parameter threshold and hence needs to be adjusted upwards. In addition Lower the threshold parameter too much, could result in a large number of false dynamic delay congestion detections and trigger the flow control algorithm to lower the HSDPA bitrates. If continuous monitoring shows an increase in HSDPA traffic FDV options to decrease: • expand the Iub TN between SRNC and RBS • tune the threshold parameter upwards for good balance between good and false HSPA dynamic delay congestion detections.



4. Impacted Radio Network Services HSDPA service trending towards congestion over the Iub, effects radio performance indicators for average high speed data throughput in the downlink direction per RBS and should show a decreasing trend. Indicator: HS_Avg_TPT_RBS Average HSDPA Total Throughput per RBS
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Transmission Network, Capacity optimization Step by step



Procedure proactive optimization, TN type independent : 5. EUL congestion/ link performance dependencies: Internal measurements and flowcontrol is managing capacity internally for EUL, traffic is throttled to manage volume, hence not really any congestion in such for EUL. Although there are counters available that can be used to monitor when the Iub tends towards congestion for EUL services. When that happens it should be considered to expand the Iub capacity for EUL services. If this counter is close to 100% then this is a confirmation that the Iub/Iur capacity limits the throughput of high speed data in the uplink direction. If this counter is close to 0% then it is either the radio conditions over Uu or the traffic characteristics which are limiting the uplink throughput. KPI’s: pmEdchIubLimitingRatio, degree the EUL traffic is limited by the Iub/Iur interfaces between RBS and SRNC.



6. EUL Frame loss ratio/ dynamic delay of frames/ cell throughput: High frame loss will indicate potential congestion problems on Iub/ Iur. KPI’s: FLR_Iub, Frame Loss Rate on the path from RBS to SRNC pmEdchDataFrameDelayIub, Number of EUL data frames delayed per Iub. The more congested the EUL traffic becomes, the more the frames are delayed so, if continuous monitoring of this counter shows a trend towards dynamic delay increase, expansion of the Iub for EUL services should be considered. Similarly to average cell throughput, if trending to a lower cell throughput, indication of congestion Iub/ Iur: EUL_Avg_TPT_cell Average EUL Throughput per cell
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Appendix: Capacity related license keys Relevant Capacity keys : The keys set a limit on the available amount of Channel Elements that may be utilized simultaneously in the RBS, separately for uplink and downlink. - WCDMA RBS key for Channel Elements UL: FAJ 121 072 - WCDMA RBS key for Channel Elements DL: FAJ 121 073 The maximum number of HS-PDSCH codes set per HSDPA capable cell by the following capacity key: - WCDMA RBS key for HSDPA Codes per cell: FAJ 121 0332 The number of HSPA users per cell can be set by the following license key: - WCDMA RBS key for HSDPA Users per Cell: FAJ 121 1011 The default cost-model used as a basis for the RBS capacity licensing and monitoring in uplink may be changed by means of the following capacity keys: - WCDMA RBS key for DCH Channel Element Ladder: FAJ 121 1007 - WCDMA RBS key for E-DCH Channel Element Ladder: FAJ 121 1157
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Appendix: Capacity related license parameters Parameter Name dlLimitedByLicenseLevel



Description Indicates if the downlink capacity is limited to licensed level after ended grace period. Precondition: The feature 'Delayed Activation of Capacity Control' is installed by license.



Range



Unit



Notes



TRUE/ FALSE



licenseCapacityNum40WPowerAmpli Indicates the licensed capacity limit for 'Number of 40 W Power Amplifiers on RUW/RRUW 0..2147483647 fiers based RBS'. The value reflects the capacity value in the license key. In case license key is disabled (see licenseStateNum40WPowerAmplifiers), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock. licenseCapacityNum60WPowerAmpli Indicates the licensed capacity limit for 'Number of 60 W Power Amplifiers on RUW/RRUW 0..2147483647 fiers based RBS'. The value reflects the capacity value in the license key. In case license key is disabled (see licenseStateNum60WPowerAmplifiers), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock. licenseCapacityNumCarriers Indicates the licensed capacity limit for 'Number of Carriers on RUW/RRUW based RBS'. The 0..2147483647 value reflects the capacity value in the license key. In case license key is disabled (see licenseStateNumCarriers), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock. licenseCapacityNumEulUsers



Indicates the licensed capacity limit for 'Number of EUL Users per Cell'. The value reflects 0..2147483647 the capacity value in the license key. In case license key is disabled (see licenseStateNumEulUsers), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock. licenseCapacityNumHsdpaUsers Indicates the licensed capacity limit for 'Number of HSDPA Users per Cell'. The value reflects 0..2147483647 the capacity value in the license key. In case license key is disabled (see licenseStateNumHsdpaUsers), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock. licenseCapacityNumHsPdschCodes Indicates the licensed capacity limit for 'Number of HS-PDSCH Codes per Cell'. The value 0..2147483647 reflects the capacity value in the license key. In case license key is disabled (see licenseStateNumHsPdschCodes), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock. licenseCapacityRbsChannelElements Indicates the licensed capacity limit for 'RBS Channel Elements Downlink'. The value reflects 0..2147483647 Downlink the downlink capacity value in the license key. In case license key is disabled (see licenseStateRbsChannelElementsDownlink), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock. licenseCapacityRbsChannelElements Indicates the licensed capacity limit for 'RBS Channel Elements Uplink'. The value reflects 0..2147483647 Uplink the uplink capacity value in the license key. In case license key is disabled (see licenseStateRbsChannelElementsUplink), the value is undefined (0). The value 2147483647 represents 'no limit'. The value is not affected by Licensing Emergency Unlock.



1 Power Amplifier Resolution: 1 Undefined value: 0



Unit: 1 Power Amplifier Resolution: 1 Undefined value: 0 Unit: 1 EUL user Dependencies: Actual allowed number Undefined value: of EUL users also depends on the value 0 of the attribute RbsLocalCell::maxNumEulUsers. Unit: 1 HSDPA Dependencies: Actual allowed number user of HSDPA users also depends on the Undefined value: value of the attribute 0 RbsLocalCell::maxNumHsdpaUsers. Unit: 1 HSDependencies: Actual allowed number PDSCH code of HS-PDSCH codes also depends on Undefined value: the value of the attribute 0 RbsLocalCell::maxNumHsPdschCodes. Unit: 1 CE Dependencies: Actual allowed number Undefined value: of downlink channel elements also 0 depends on the value of the attribute availableRbsChannelElementsDownlink . Unit: 1 CE Dependencies: Actual allowed number Undefined value: of downlink channel elements also 0 depends on the value of the attribute availableRbsChannelElementsUplink.
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Appendix: Capacity related license parameters



Parameter Name



Description



licenseStateHsdpaDynamicCodeAlloc License state for capacity license 'HSDPA Dynamic Code Allocation', indicating if the license ation is ENABLED or DISABLED. That is, whether or not a valid license key for the capacity, is installed. licenseStateHsdpaFlexibleScheduler License state for capacity license 'HSDPA Flexible Scheduler', indicating if the license is ENABLED or DISABLED. That is, whether or not a valid license key for the capacity, is installed. licenseStateNum40WPowerAmplifier License state for the capacity license 'Number of 40 W Power Amplifiers on RUW/RRUW s based RBS', indicating if the license is ENABLED or DISABLED, that is, whether or not a valid license key for the capacity is installed. licenseStateNum60WPowerAmplifier License state for the capacity license 'Number of 60 W Power Amplifiers on RUW/RRUW s based RBS', indicating if the license is ENABLED or DISABLED, that is, whether or not a valid license key for the capacity is installed. licenseStateNumCarriers License state for the capacity license 'Number of Carriers on RUW/RRUW based RBS', indicating if the license is ENABLED or DISABLED, that is, whether or not a valid license key for the capacity is installed. licenseStateNumEulUsers License state for capacity license 'Number of EUL Users per Cell', indicating if the license is ENABLED or DISABLED. That is, whether or not a valid license key for the capacity, is installed. licenseStateNumHsdpaUsers License state for capacity license 'Number of HSDPA Users per Cell', indicating if the license is ENABLED or DISABLED. That is, whether or not a valid license key for the capacity, is installed. licenseStateNumHsPdschCodes License state for capacity license 'Number of HS-PDSCH Codes per Cell', indicating if the license is ENABLED or DISABLED. That is, whether or not a valid license key for the capacity, is installed. licenseStateRbsChannelElementsDo License state for capacity license 'RBS Channel Elements Downlink', indicating if the license wnlink is ENABLED or DISABLED. That is, whether or not a valid license key for the capacity, is installed. licenseStateRbsChannelElementsUpli License state for capacity license 'RBS Channel Elements Uplink', indicating if the license is nk ENABLED or DISABLED. That is, whether or not a valid license key for the capacity, is installed.



Range



Unit



Notes



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.



DISABLED = 0 ENABLED = 1



ENABLED /DISABLE



In case of Licensing Emergency Unlock, license state is ENABLED.
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Appendix: Ericsson Capacity specific features Introduction



Ericsson Capacity Management feature specifics



• • •



• • • • •



Ericsson’s feature WCDMA RAN Capacity Management, is a solution that controls the stability and accessibility in the WCDMA cells, supported by other radio network functions. Feature enables the system to provide requested Quality of Service( QoS) and coverage for connections. Capacity Management functions by: Monitoring the utilization of a selected set of system resources and estimating the required resources for the new and changed radio connections in the system. Enforcing the admission policies on a selected set of system resources Detecting and resolving overload situations of a selected set of system resources This section “Part II” of pro-active capacity optimization covers specifics around the Ericsson Capacity Management solution. Included is specific KPI’s to monitor and parameters to tune in order to get the maximum benefit out of the Capacity Management solution.



Downlink Channelization codes monitor Downlink transmitted carrier power monitor ASE monitor Received Total Wideband Power Monitor RBS Hardware Monitor
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Appendix: Ericsson Capacity specific features Introduction



Ericsson Capacity Management feature specifics Ericsson’s feature WCDMA RAN Capacity Management consists of a set of monitors and control functions. The monitors are using sets of KPI’s and counters and the control functions includes a set of parameters that controls thresholds and events. Capacity Management monitors: • Downlink Channelization codes monitor • Downlink transmitted carrier power monitor • ASE monitor • Received Total Wideband Power Monitor • RBS Hardware Monitor In this document covered Capacity Management control functions: • RN admission control In this document covered Capacity Management control function configurations: • Maximum UE Transmitted Power • Minimum Downlink Transmitted Code Power • Maximum Downlink Transmitted Code Power • Maximum Downlink Transmission Power • Maximum Number of HS-PDSCH Codes Load Sharing specifics also included in this section
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Appendix: Ericsson Capacity specific features Step by step



1. RN admission control •



ASE admission policy - If DL power limited turn off DL ASE, aseDlAdm = 500 - UL noise limited cells, cell breathing problems use UL ASE, else disable UL ASE, aseUlAdm = 500 - PS dominated cells or cells with higher PS traffic ratio increase ASE threshold, aseUlAdm > 160( default)



•



DL transmitted carrier power admission policy - Cells with majority of traffic being R99 traffic, increase power admission policy for maximizing capacity. pwrAdm = 84 and pwrOffset = 15.



•



DL channelization code policy - Increasing capacity by dlCodeAdm > 80( default), although it is advised to monitor stats for SHO additions working as expected.



•



Spreading Factor Admission Policy - DL disabled SF admission control, sf16Adm = 16( default) and sf32Adm = 32( def) In order to prevent simultaneous high bit rate connections in a cell, these values might be decreased. - UL, limited the SF4 users with sf4AdmUl and increase sf8AdmUl and sf16AdmUl in order not to limit accessibility .



•



Serving HS admisson - hsdpaUsersAdm to limit the number of HS users in a cell, should be traded off with user throughput. Closely related to settings of hsdschInactivityTimer
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Appendix: Ericsson Capacity specific features Step by step



2. RN admission control, cont. •



Serving and non-serving EUL Admission Policy - Limit the number of users in case of poor cell performance, with eulServingCellUsersAdm and eulServingCellUsersAdmTti2



•



RBS Hardware Admission Policy - Disabled by default, ulHwAdm=100, dlHwAdm=100, but recommended to set to a limiting value in order to ensure capacity for SHO. - Monitor counters, pmDlCredits, pmUlCredits, pmSumDlCredits, pmSumSqrDlCredits, pmSamplesDlCredits, pmSumUlCredits, pmSumSqrUlCredits and pmSamplesUlCredits for parameter tuning



•



NB Rate Selection - Setting pwrLoadThresholdDlSpeech.amr7950 and aseLoadThresholdUlSpeech.amr7950 to 100, triggers allocation of AMR 7.95 kbps at admission and hence 7.95 instead of 12.2 kbps AMR improves capacity and coverage.
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Appendix: Ericsson Capacity specific features Step by step



3. Capacity management configuration •



Minimum Downlink Transmitted Code Power - minPwrRl must not be set too low, rule of thumb minimum power for each radio link should be set 25 dB below the maximum power allowed maxDlPowerCapability in the RBS.



•



Maximum Downlink Transmitted Code Power - Maximum power set for coverage for each service, but not too high for stability issues. The combined values of parameters primaryCpichPower and maxPwrMax should not exceed 40% of the maximum downlink transmission power



•



Maximum Downlink Transmission Power - To ensure that the maximum power is available in the cell, maximumTransmissionPower must be set at, or beyond, the downlink power capability reported by the RBS ( maxDlPowerCapability).



•



Dynamic Code Allocation and Number of HS-PDSCH Codes - featureStateHsdpaDynamicCodeAllocation = ACTIVE, improves performance and capacity. Improves further with Code Multiplexing



•



Number of HS-SCCH Codes - Better performance with higher value, numHsScchCodes > 1( Default)
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Appendix: Ericsson Capacity specific features Summary covered and recommended parameters capacity Management feature: Capacity management recommended tunable parameters Parameter Name Default Capacity Value Range Value optimisation System Resource Handling and Capacity Management Related Configurations aseDlAdm 240 500 0..500 aseUlAdm



Resolution



Unit



1



ASE



160



500



0..500



1



ASE



pwrAdm



75



84



0..100



1



%



pwrOffset dlCodeAdm



5 80



15 >80



0..100 0..100



1 1



% %



sf16Adm



16



< 16



0..16



1



# of radio links



sf32Adm



32



< 32



0..32



1



# of radio links



sf16gAdm



16



< 16



0..16



1



# of radio links



sf4AdmUl



1000



< 1000



0..1000



1



# of radio links



sf8AdmUl



8



>8



0..50



1



# of radio links



sf16AdmUl



16



> 16



0..50



1



# of radio links



hsdpaUsersAdm



10



< 10



0..1000



1



# of radio links



2 4
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