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WCDMA RU Release Roadmap RU10



RU20



RU30



RU40



Available



Available



Ready for Contract



Under Planning



Voice and Data



Voice and Data



Voice and Data



Voice and Data



Load based AMR Codec Mode Selection HSDPA 14Mbps/user QoS aware HSPA Scheduling Streaming QoS for HSPA HSPA Multi NRT RABs PS RAB Reconfiguration



HSDPA 84 Mbps (Dual-Cell + MIMO)* MIMO 42 Mbps (64QAM) HSUPA 23 Mbps (Dual-Cell)* HSUPA 11 Mbps (16QAM)* Dual-Band HSDPA* Flexible RLC (UL)* High Speed Cell_FACH (DL+UL)* Interference Cancellation Frequency Domain Equalizer



HSDPA 168 Mbps (Multi-Cell/Band) Multi-User MIMO MIMO Extension for 1Rx UEs Smartphone Profiling Time based HSUPA Scheduler



Multi-Operator Core Network



HSDPA 42Mbps (Dual-Cell)* HSDPA 21Mbps (64QAM) MIMO 28 Mbps HSUPA 5.8Mbps Flexible RLC (DL) Continuous Packet Connectivity CS Voice over HSPA* Fractional DPCH Power Saving Mode for BTS



O&M, Performance Management and Serviceability



Interworking and Network Evolution



O&M, Performance Management and Serviceability



Centralised User Event Log Management for BTS Secure MMI and RNC EM Interface Secure File Transfer User Activity Tracking for RNW Parameter Changes



LTE Interworking* Local Breakout



OMS supports several RNCs Automatic OMS Resiliency End-user Experienced Throughput* Automatic Licence Distribution to BTS Facory and Customer‟s PKI Network Optimization with CLA*



Interworking and Network Evolution



Site Solutions RNC2600 Flexi BTS Multimode System Module Common Iub



Transport Full Native IP/Ethernet Connectivity IP based Iub for Flexi WCDMA BTS IP based Iub for UltraSite BTS Timing over Packet Dual Iub for Flexi WCDMA BTS HSDPA Congestion Control



O&M, Performance Management and Serviceability BTS Plug and Play Remote RNC SW Management Secure AXC Management Interfaces Secure Element Manager Interface



Site Solutions Gigabit+ RNC196 SW Enhanced RNC2600 Single RAN* RF Sharing WCDMA – GSM* Enhanced UltraSite Base Band



Transport Dual Iub for UltraSite BTS VLAN Traffic Differentiation*



RU Independent Indoor Solutions 3G Femto Solution 1.1
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(* on top feature



Site Solutions Evolution to mcRNC* RNC2600 Capacity Increase for Smartphones Gigabit Flexi BTS RF Chaining RF Sharing WCDMA-LTE*



Transport IP Transport Security* Dynamic Routing for Iub, Iur and Iu QoS Aware Ethernet Switching



RU Independent Indoor Solutions 3G Femto Solution Rel.2.0 3G Femto Solution Rel.2.1



Interworking and Network Evolution ANR for HetNets Smart LTE Handover Integrated Local Breakout



O&M, Performance Management and Serviceability mcRNC Automatic Resource Optimization Signaling plan for RNC MWR and BTS Site Manager Integration Post-check for RNC SW update



Site Solutions mcRNC 50Gbps Cositing with mcRNC 1-Column Active Antenna System Vertical Secorization System Sharing WCDMA-LTE Flexi Medium Area BTS



Transport IPv4/IPv6 Dual Stack Transport Sharing WCDMA-LTE Efficient Transport for Small IP Packets on IuCS FlexiBTS support for FlexiPacket Radio Hot Standby



RU30 (FUD5.0) Voice and Data RAN1907 RAN1905 RAN2179 RAN1913 RAN1308 RAN1645 RAN1702 RAN2124 RAN1668 RAN1910 RAN971 RAN1912 RAN2172 RAN1911 RAN2171 RAN2302 RAN2435



Transport DC-HSDPA with MIMO 84Mbps* DC-HSUPA 23 Mbps* Dual-Band HSDPA 42Mbps* High Speed Cell_FACH* HSUPA Interference Cancellation Receiver HSUPA 16QAM* Frequency Domain Equalizer HSPA 128 users per cell HSUPA Inter-frequency Handover Flexible RLC in UL* HSUPA Downlink Physical Channel Power Control MIMO 42Mbps Multi-Band Load Balancing HSDPA Serving Cell Change Enhancement* Dynamic HSDPA BLER* Dynamic HSUPA BLER* SRVCC from LTE*
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RAN1769 RAN1880 RAN1900 RAN1879 RAN1886 RAN2105 RAN1878 RAN2083 RAN2190 RAN2256 RAN2071 RAN1711 RAN1747 RAN2156 RAN1885 RAN2338 RAN1317 RAN2191 RAN2271 RAN2269 RAN2254 RAN2255



*) On top of RU30



QoS aware Ethernet Switching Ethernet OAM IP Transport Network Measurement Dynamic Routing for Iub, Iur and Iu interfaces Efficient Transport for Small IP Packets Bandwidth utilization classes counters for VC and bundle* IP over ML-PPP on E1/T1 Interfaces ProxyARP in BTS Source Based Routing in the NPGE Ethernet link aggregation for mcRNC* Synchronous Ethernet Generation Cisco 76xx as mcRNC Site Router* IP Security for Iub in BTS* Ethernet Path/Ring Protection* Cisco 76xx as RNC IP Security Gateway* Iub loadsharing with protected NPGEs* BTS backhaul over multiple IP interfaces* Timing over Packet Resilience* NPS1P and NIS1(P) support uni-directional protection switching* Flexible Dual Iub O&M path assignment* Ethernet Link OAM in RNC* IP Transport Network Measurement initiated from RNC*



RU30 (FUD5.0) O&M, Performance Management and Serviceability



Site Solutions



RAN1877 RAN2355 RAN2106 RAN2167 RAN1786 RAN2131 RAN2357 RAN2206 RAN1805 RAN1899 RAN1204 RAN2332 RAN1874 RAN2207 RAN2205 RAN2175 RAN1873 RAN1438 RAN2068 RAN1833 RAN1818 RAN1719 RAN1718 RAN2235



RAN2379 RAN2220 RAN2153 RAN2198 RAN1672 RAN2261 RAN2123 RAN1575 RAN2308 RAN1269 RAN2317 RAN1881 RAN1767 RAN2169 RAN2111



End-user experienced DL Throughput* Best Server – measurements* Bandwidth utilization classes counters for IP and Ethernet* State transition counters* OMS supports several RNCs Automatic Licence Distribution to Flexi BTS Windows 7 Support for Element Manager Client Software Plan activation speedup Alarm triggered log collection* Factory and customer's PKI SW Download Progress Indicator* Crypto Agent* Automatic OMS resiliency Remote RNC SW Management improvements Remote SW management for OMS* Reduced Downtime for SW Upgrade OMS Troubleshooting data collection* Automatic Object List Update in RNC Measurements Remote Self Test for Flexi BTS release 2 OMS connectivity increase* CLA extended measurements set* Secure Management Interface for Ultrasite Secure File Transfer for Ultrasite Secure BTS Element Manager Interface for Ultrasite
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RAN2126 RAN2390 RAN2356 RAN2394



*) On top of RU30



800K RRC Connected UEs in RNC ESA40 New CPU card for RNC and its hard disk RNC2600 Capacity Increase for Smartphones Multicontroller RNC* Flexible User Plane Capacity in RNC196 and RNC450* Flexi BTS Gigabit Baseband Flexi 3-sector RF Module 1900 Flexi RRH 2TX 1800 4-Way RX Diversity 180W Multiradio Remote RF RF Chaining OBSAI Interface Support for UltraSite* Second EUBB Subrack* Flexi WCDMA Software Download Capability for Antenna Line Devices* RF Sharing WCDMA – LTE* Dynamic Power Allocation between Carriers* Flexi Diversity RX Antenna Alarm Extended BTS Site Capacity*



Planned Milestones for RU Releases 2008



2009



2010



2011



CP1 11/08



RU10 CP2



C5 04/09 01/09



CP1 with C-Iub and RNC CP2 with Flexi/Ultrasite



C1 12/07



C2 09/08



RU20



C5 03/10 C2,C3 04/09



C1 12/08



RU30



CP 12/09



C5 Q1/11



C2 11/09 C3 03/10, 06/10



CP Q4/10



C1 03/10



RU40



C1: initial content for program defined C2: main content defined C3: content frozen CP: limited commercial availability C5: full commercial availability
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C5 Q1/12



CP Q4/11



Milestones in italics are initial estimates
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C3 Q3/11



MIMO 42 Mbps RAN1912
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RU30 Feature Training



MIMO 42 Mbps



Background



• 2x2 MIMO uses two parallel streams to transfer HSDPA data to the UE • 2x2 MIMO with 16QAM was introduced in RU20 by the RAN1642 MIMO (28 Mbps) feature



• The RU30 RAN1912 feature enables simultaneous operation of 2x2 MIMO and 64QAM



• Using 64QAM on top of MIMO increases the peak rate to 42 Mbps (28 Mbps1.5) • 16QAM transfers 4 bits per modulation symbol • 64QAM transfers 6 bits per modulation symbol • The simultaneous operation of 2x2 MIMO and 64QAM is specified by the release 8 version of the 3GPP specifications
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RU30 Feature Training



Requirements



MIMO 42 Mbps



UE Requirements



• Release 8, or newer • HSDPA Category 19 or 20 Network Hardware Requirements



• Flexi Node B must have release 2 system module. RF module can be release 1 but cannot be mixed release 1 and release 2 (release 1 single RF module cannot be used for a MIMO cell)



• UltraSite Node B must have EUBB, WTRB or WTRD • Double PA units and antenna lines • RNC must have CDSP-DH cards Feature Requirements



• The following features must be enabled: • Flexible RLC, Fractional DPCH, MIMO 28 Mbps, HSDPA 64QAM
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RU30 Feature Training



MIMO 42 Mbps



Enabling the Feature • The MIMOWith64QAMUsage parameter must be set to enabled • This parameter does not require object locking for modification Name



Range



Default



Description



Parameter defines whether MIMO and 0 (MIMO with MIMOWith64QAMUsage 0 (MIMO with 64QAM disabled), 64QAM disabled) 64QAM modulation can be used (WCEL) simultaneously for the same UE. Both 1 (MIMO with 64QAM enabled)



features must also be separately enabled in the cell in order to make simultaneous usage possible for the UE.



• In addition, the following two features must be enabled: • RAN1642 MIMO (28 Mbps) • RAN1643 HSDPA 64QAM



• RAN1912 MIMO 42 Mbps is an optional feature (application software) but does not have its own licence. It requires RAN1642 and RAN1643 to be licensed
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RU30 Feature Training



MIMO 42 Mbps



Node B Commissioning



• Similar to RU20, the Node B commissioning parameter MIMOType should be configured with a value of 1 (2xDL MIMO)



Name MIMOType (LCEL)



Range



Default



0 (Single TX),



0 (Single TX)



1 (2xDL MIMO)



Description Parameter is used to select the static DL mimo type. Parameter value is defined first time when local cell is created. When a cell is created for a single TX transmission, parameter value is 0. For a MIMO enabled cell, parameter value shall be 1 (2 x TX transmission).



• Supported Node B configurations are 1+1+1, 2+2+2 (and 3+3+3 where only one layer has MIMO enabled) • Virtual Antenna Mapping (VAM) is supported for balancing the utilisation of power amplifiers
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RU30 Feature Training



UE Categories



MIMO 42 Mbps Extracted from Rel. 8 version of 3GPP TS 25.306



• 64QAM with MIMO UE categories introduced within release 8 of the 3GPP specifications



• HSDPA UE categories 19 and 20 support 64QAM with MIMO



• Maximum transport block size is supported by UE category 20



• Maximum transport block size of 42192 bits corresponds to a throughput of 42.192 Mbps when using dual stream transmission 11
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RU30 Feature Training



MIMO with 64QAM Throughputs (I) Physical Layer (based upon Physical Channel capability)



• Chip Rate = 3.84 Mcps • Spreading Factor = 16 => Symbol Rate = 240 ksps



• Number of HS-PDSCH codes = 15 => Aggregate Symbol Rate per RF Carrier = 3.6 Mbps



• Number of bits per Symbol = 6 => Aggregate Bit Rate = 21.6 Mbps



• Number of Parallel Streams of Data = 2 => Bit Rate = 43.2 Mbps (peak) Physical Layer (based upon UE maximum transport block size)



• Category 20 maximum transport block size = 42 192 bits • Transmission Time Interval = 2 ms => Bit Rate per transport block = 21.096 Mbps



• Number of Transport Blocks = 2 12



=> Bit Rate = 42.192 Mps (peak) © Nokia Siemens Networks RU30 Feature Training



coding rate of 0.98



MIMO 42 Mbps



MIMO 42 Mbps



MIMO with 64QAM Throughputs (II) RLC Layer (based upon maximum transport block size payload)



• Maximum transport block size payload = 42192 – [24 + (7 × 16)] = 42056 bits • RLC header size per transport block = 8 × 16 = 128 bits => RLC payload = 2 × (42056 – 128) = 83856 bits



• Transmission Time Interval = 2 ms => Peak instantaneous bit rate = 41.928 Mbps



• MAC-ehs re-transmission rate = 10 % • RLC re-transmissions rate = 1 % => Net Bit Rate = 37.35 Mbps Application Layer (based upon TCP/IP protocol stack)



• IP header size = 20 bytes • TCP header size = 36 bytes • MTU Size = 1500 bytes => TCP/IP overhead = 3.7 % => Application throughput = 35.98 Mbps 13
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RU30 Feature Training



MAC-ehs header size based upon maximum RLC PDU payload of 5568 bits



HSPA 128 Users per Cell RAN2124
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RU30 Feature Training



128 HSPA Users



Background • RU10 provides support for: • 64 HSDPA users per cell • 20 HSUPA users per cell • RU20 provides support for: • 72 HSDPA users per cell • 72 HSUPA users per cell



Becomes relevant in RU30 after HS-FACH is supported



• RU30 provides support for: • 128 HSDPA users in CELL_DCH per cell • 128 HSUPA users in CELL_DCH per cell • In RU30, HSUPA connections are only counted by the serving cell (prior to RU30 they are counted in both the serving and non-serving cells)



• The maximum number of HS-DSCH MAC-d flows per cell is 1024
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RU30 Feature Training



Requirements



128 HSPA Users



UE Requirements



• None Network Hardware Requirements



• Flexi Node B must have release 2 system module • UltraSite Node B must have EUBB Feature Requirements



• The following features must be enabled: • HSDPA, HSUPA, HSPA 72 Users per Cell



• To help reduce air-interface load, it is also recommended to use • Continuous Packet Connectivity (CPC) • F-DPCH • HSUPA Downlink Physical Channel Power Control 16
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RU30 Feature Training



128 HSPA Users



Enabling the Feature



• The HSPA128UsersPerCell parameter must be set to „Enabled‟ • This parameter requires object locking for modification Name



Range



HSPA128UsersPerCell Not Enabled (0), Enabled (1) (WCEL)



Default Not Enabled (0)



Description This parameter determines whether the “HSPA 128 users per cell“ feature is enabled in the cell or not. If this feature is enabled, maximum 128 HSDPA and 128 serving HSUPA users can be admitted per cell, if BTS also supports 128 HSPA users per cell (Rel2 baseband HW). It is recommended to have features Continuous Packet Connectivity (CPCEnabled) and Fractional DPCH (FDPCHEnabled) enabled in the cell so that high amount of HSPA users is possible. Also feature HSUPA Downlink Physical Channel Power Control should be in use in BTS so that DL control channel power consumption is in lower level so that more resources is left for user data (more RT users an more user data).



• RAN2124 HSPA 128 Users per Cell is an optional feature which requires an RNC licence 17
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RU30 Feature Training



E-HICH/E-RGCH Signatures



128 HSPA Users



• A single E-RGCH/E-HICH code has 40 signatures • 1 signature is used for the non-serving E-RGCH • Each UE requires either 1 or 2 dedicated signatures and all signatures for a single UE must be allocated from the same E-RGCH/E-HICH code



• The signature requirements per UE are: • Serving E-DCH cell with 10 ms TTI • Scheduled Transmission: 2 signatures per UE (E-HICH + E-RGCH) • Non-Scheduled Transmission: 1 signature per UE (E-HICH) • Serving E-DCH RLS with 2 ms TTI • Both Scheduled Transmission or Non-Scheduled Transmission: 1 signature per UE (E-HICH)



• Non-Serving E-DCH cell with 10 ms or 2 ms TTI • 1 signature is allocated for a common non-serving E-RGCH • 1 signature per UE for E-HICH 18
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RU30 Feature Training



Maximum Number of E-RGCH/E-HICH



128 HSPA Users



• If the HSPA128UsersPerCell parameter is set to 'enabled', then the quantity of allocated E-RGCH/E-HICH codes is not limited



• If the HSPA128UsersPerCell parameter is set 'disabled' and the HSPA72UsersPerCell parameter is set to 'enabled', then the quantity of E-RGCH/E-HICH codes is limited to 4



• If both the HSPA128UsersPerCell and HSPA72UsersPerCell parameters are set to 'disabled' and HS CELL_FACH feature is not in use, then the quantity of E-RGCH/E-HICH codes is limited to 1



• The HSUPACtrlChanAdjPeriod parameter is deleted in RU30. This timer previously triggered checks for E-RGCH/E-HICH code upgrades/downgrades
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RU30 Feature Training



Allocating Additional E-HICH/E-RGCH Codes • The RNC checks the requirement for a new E-RGCH/E-HICH code every time an HSUPA connection is allocated



• The condition used to allocate an additional code is: Number of free signatures 39 + 2  RsrvdSignaturesOffset



• The order of releasing E-RGCH/E-HICH codes is from the right to the left of the code tree • Releasing E-RGCH/E-HICH codes may involve re-allocation of signatures from one code to another
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RU30 Feature Training



Preventative Overload Control - HSUPA • Similar to RU20, Preventive Overload is triggered to help ensure that the maximum number of connections is not reached while there are inactive users



• All cases: #all_HSUPA_users_in_cell >= InacUsersOverloadFact * MaxNumberEDCHCell #all_HSUPA_users_in_LCG >= InacUsersOverloadFact * MaxNumberEDCHLCG



• „HSPA 128 users‟ and „HSPA 72 users‟ disabled:



#all_HSUPA_users_in_cell >= InacUsersOverloadFact * 20 #all_HSUPA_users_in_LCG >= InacUsersOverloadFact * 24



• „HSPA 128 users‟ disabled #all_HSUPA_users_in_cell >= InacUsersOverloadFact * 72 and „HSPA 72 users‟ enabled:



• „HSPA 128 users‟ enabled:
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#all_HSUPA_users_in_LCG >= InacUsersOverloadFact * 160



#serving_HSUPA_users_in_cell >= InacUsersOverloadFact * 128 #serving_HSUPA_users_in_LCG >= InacUsersOverloadFact * 1024



RU30 Feature Training



128 HSPA Users



Preventative Overload Control - HSDPA • Preventive overload actions can be triggered by the parameters which limit the maximum number of connections: #all_HSDPA_usrs_cell >= InacUsersOverloadFact * MaxNumberHSDPAUsers #all_HSDPA_usrs_scheduler >= InacUsersOverloadFact * MaxNumbHSDPAUsersS #all_MACds_in_cell >= InacUsersOverloadFact * MaxNumberHSDSCHMACdFlows #all_MACds_in_scheduler >= InacUsersOverloadFact * MaxNumbHSDSCHMACdFS



• It can also be triggered by the maximum number of connections defined by the feature itself: #HSDPA_users_in_cell >= InacUsersOverloadFact * 128
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RU30 Feature Training



128 HSPA Users



Preventative Overload Control Parameter



Name InacUsersOverloadFact (RNC)



Range



Default



0 to 1, step 0.01



0.9



Description The parameter defines the factor for maximum number of HSPA users when preventive overload control is started by releasing inactive users MAC-d flows and moving them from Cell_DCH. The parameter is applied for following HSPA user amount related maximum values: - MaxNumberHSDSCHMACdFlows - MaxNumberHSDPAUsers - MaxNumberEDCHCell - MaxNumberEDCHLCG - HSUPAXUsersEnabled
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128 HSPA Users



Frequency Domain Equaliser RAN1702
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RU30 Feature Training



FDE



Background (I)



• Prior to RU20 the Node B receiver was based upon RAKE receiver technology • RU20 introduces: • Frequency Domain Equaliser (FDE) (RAN1702) • HSUPA Interference Cancellation (RAN1308) • These features are most effective when used in combination but can also be enabled individually



• Without these features, the noise rise generated by the uplink throughputs associated with HSPA+ becomes prohibitively high RAKE Uplink Noise Power PrxMaxTargetBTS



4 Mbps
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RU30 Feature Training



FDE Uplink Noise Power PrxMaxTargetBTS



8 Mbps



Background (II)



FDE



• FDE is simpler to implement than a traditional time domain equalizer • FDE captures the energy from all multipath components and allows up to 2x higher 16QAM data rates compared to a RAKE receiver



• FDE efficiently removes inter-symbol interference arising from user's own signal due to multipath propagation



• RAKE is unable to receive high data rates even in total absence of other cell interference



• short spreading codes used for high HSUPA data rates are vulnerable to intersymbol interference



• FDE can remove inter-symbol interference, leaving other users of the same cell and surrounding cells to be the main limiting factors for UL data rates



• Interference from other users of the own cell can be alleviated using RAN1308 HSUPA interference cancellation
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RU30 Feature Training



Requirements



FDE



UE Requirements



• None Network Hardware Requirements



• Flexi Node B must have release 2 system module • UltraSite Node B must have EUBB Feature Requirements



• The following features must be enabled: • Basic HSUPA, HSUPA BTS Packet Scheduler, HSUPA Basic RRM • Prerequisite for HSUPA 16QAM • Performance improved when used in combination with Interference Cancellation
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RU30 Feature Training



FDE



Enabling the Feature • FDE is enabled during Node B commissioning • The Node B commissioning parameter fdeEnabled must be set to „True‟ Range



Name fdeEnabled (BTSSC)



False (0), True (1)



Default False (0)



Description Parameter selects whether Frequency Domain Equalizer feature is activated in the BTS. Note: If parameter missing from the SCF, then feature is disabled.



• RAN1702 Frequency Domain Equaliser is an optional feature which requires a WBTS licence
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RU30 Feature Training



Radio Propagation Challenges



FDE



• The propagation channel introduces: • multipath delay – delay spread components arrive at the receiver • phase changes – each delay spread component has a different phase • amplitude changes – each delay spread component has a different amplitude
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RU30 Feature Training



Frequency Domain Equaliser (FDE) • FDE is a combination of linear equalisation and fast convolution • HSUPA 16QAM requires FDE to achieve data rates up to 11.5 Mbps with 2SF2 + 2SF4



• The Linear Minimum Mean Square Error (LMMSE) approach for FDE provides an optimal linear estimate of the transmitted signal accounting for both the radio channel and interference plus noise
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RU30 Feature Training



FDE



FDE



Linear Equaliser



received signal noise h(k) channel



x(k)



Distortive channel effects have to be handled



y(k)



y(k )  x(k )  h(k )  n(k ) transmitted signal



noise



• Convolution can be used to compensate for the radio channel • Convolution linearly weights samples of the received time domain signal using equaliser coefficients and subsequently sums to generate the output



~ ( k )  x( k )  n ~(k ) r (k )  y(k )  e(k )  x(k )  h(k )  e(k )  n filter



filtered noise



• Convolution is relatively demanding in terms of computation 32



© Nokia Siemens Networks can be RU30 Feature Training by multiplication if completed in the frequency domain • Convolution replaced



FDE



Linear Equaliser & Fast Convolution



• FDE is a combination of linear equalisation and fast convolution • FDE reduces the impact of inter-symbol interference arising from a user‟s own signal due to multi-path propagation



• FDE is applied to connections with 2SF2 + 2SF4 (QPSK or 16QAM)



Time domain



FDE scheme



Frequency domain



signal



FFT



IFFT



pilot
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MMSE filter coefficient calculation



RU30 Feature Training



Despreding bits and detection



FDE



E-DPCCH Boosted Mode • The performance of FDE is dependent upon accurate channel estimation • E-DPCCH boosted mode allows improved channel estimation • E-DPCCH boosted mode links the transmit power of the E-DPCCH to the transmit power of the E-DPDCH instead of the DPCCH boosted mode non-boosted m ode non-boosted mode



boosted mode



E-DPDCH



E-DPDCH



E-DPDCH



E-DPDCH
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E-DPCCH



E-DPCCH



DPCCH



DPCCH



DPCCH



DPCCH



low E-TFC



high E-TFC



low E-TFC



high E-TFC
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RU30 Feature Training



E-DPCCH



HSUPA Interference Cancellation Receiver RAN1308
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RU30 Feature Training



HSUPA IC



Background



• Target of the HSUPA interference cancellation is to – Decrease interference from HSUPA 2 ms TTI users on other UL channels (Basic PIC, RAN1308)  Improved coverage e.g. for AMR calls existing in parallel with peak rate users



– Decrease interference from HSUPA 2 ms TTI users on each other (Enhanced PIC, RAN2250)  Enable for large peak HSUPA data rates (also 16-QAM)



• HSUPA interference cancellation is implemented on the BTS SW and it utilises non-linear interference cancellation method called Parallel Interference Cancellation (PIC)



– RAN1308 implements basic PIC – RAN2250 implements enhanced PIC
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RU30 Feature Training



HSUPA IC



Basic PIC method



• High bit rate HSUPA 2ms connections are demodulated first • Interference from HSUPA 2ms connections is cancelled from incoming signal and other connections are demodulated from the resulting signal



UL signal from antenna “Non IC users”



De-modulate 2ms HSUPA



Re-modulate 2ms HSUPA “IC users”



2ms HSUPA user data
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RU30 Feature Training



De-modulate other 2ms HSUPA interference cancelled



10ms HSUPA DCH user data



HSUPA IC



Enhanced PIC method



• Also HSUPA 2ms connections are demodulated after interference cancellation and residual stream reconstruction (RSR) process



2ms HSUPA interference cancelled



UL signal from antenna De-modulate 2ms HSUPA
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De-mod all



Re-modulate 2ms HSUPA “IC users”
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RU30 Feature Training



10ms HSUPA DCH user data



“IC users”



RSR



De-mod 2ms HS



2ms HSUPA user data



Effect of interference cancellation



HSUPA IC



• Part of received total wideband power is cancelled – RTWP = PNoise + PR99 + P10ms + P2ms – Residual RTWP = PNoise + PR99 + P10ms + (1-β) * P2ms • Achievable interference reduction factor β is highly dependent on the – Quality of the signal that should be cancelled, that is the 2ms TTI UEs – Data rate of the UE to be canceled – Radio channel of the UE: Multi-path profile, Velocity of the UE



HSUPA 2 ms HSUPA 2 ms
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HSUPA 10 ms



HSUPA 10 ms



R99 users



R99 users



Noise



Noise
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HSUPA IC



HSUPA scheduling with IC



• BTS uses two scheduling targets for HSUPA – RTWP < PrxMaxOrigTargetBTS – Residual RTWP < PrxMaxTargetBTS • Variations in interference reduction factor or even loss of IC can cause fast changes in Residual RTWP



– Emergency control in BTS: Modify SIR targets



RRTWP, Residual RTWP



, decrease grants RTWP



Residual RTWP



HSUPA 2 ms



HSUPA 2 ms



HSUPA 10 ms



PrxMaxOrigTargetBTS



PrxMaxTargetBTS



HSUPA 2 ms HSUPA 10 ms
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HSUPA 10 ms



R99 users



R99 users



Noise



Noise



RU30 Feature Training



Loss of IC



R99 users Noise



Requirements UE Requirements



• None Network Hardware Requirements



• Flexi Node B must have release 2 hardware • UltraSite Node B must have EUBB Feature Requirements



• The following features must be enabled: • HSUPA 2 ms TTI



• The HSUPA IC feature is optional and requires a BTS license key
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RU30 Feature Training



HSUPA IC



PIC pool and state



HSUPA IC



• A PIC (Parallel Interference Cancellation) pool represents a set of cells within one BTS that are candidates for interference cancellation



– PIC pool configuration is done by the operator via BTS configuration – Maximum number PIC pools is 4 and cells in PIC pool is 6 – The PIC functionality will take a fixed number of CE per PIC pool, that is 72 CE ?? (one faraday device) (Basic PIC) • The PIC-state of a cell in a PIC-Pool can be changed by WCEL parameter AdminPICState



– “PIC-deactivated”, “PIC-activated”, “PIC-automatic” – PIC state change of cells with “PIC-Automatic” is controlled by BTS ▪ Cells with highest traffic shall be selected for interference cancellation ▪ Cell are deselected for interference cancellation if traffic has decreased
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HSUPA IC



Enabling the Feature (I)



• Feature is activated by BTS license key • The AdminPICState parameter must be set to „Activate‟ or „Automatic‟ for the cells where HSUPA IC is activated



43



Name



Range



Default



Description



AdminPICState (WCEL)



0 (Activate), 1 (Deactivated), 2 (Automatic)



1 (Deactivated)



With this parameter it is possible to change PIC state of a cell from deactivated to activate or automatic. There may be restriction in WBTS for changing the PICState. If the change is not possible, then the PICState remains. Parameter WCEL-PICState indicates the PICState of the cell.



Name



Range



Default



Description



PICState (WCEL)



0 (Activate), 1 (Deactivated), 2 (Automatic)



Value set by system



Each cell in a PIC pool has one state. There are three different states: 'Deactivated', 'Activated'and 'Automatic'. The parameter indicates whether the cell supports HSUPA interference cancellation or not. The default value is 'Deactivated'.
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HSUPA IC



Enabling the Feature (II)



• The PICState, AdminPICState and MaxNumPICActCells parameters are used to indicated PIC configuration in BTS
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Name



Range



Default



Description



AssignedPICPool (WCEL)



0 (off), 1 (PICpool1), 2 (PICpool2), 3 (PICpool3), 4 (PICpool4)



Value set by system



The parameter indicates which PIC pool the cell belongs to. The default value of the parameter is 'Off', and it indicates that the cell does not belong to any PIC pool i.e. HSUPA interference cancellation is not applied in the cell.



Name



Range



Default



Description



MaxNumPICActC ells (WCEL)



1..24, step 1



Value set by system



Maximum number of simultaneous PICactivated cells in a pool. BTS informs the value of this parameter in PIC pool Mapping Information (in private NBAP message). RNC NBAP layer forwards this information to RNC O&M. RNC O&M shall set parameter MAXNumPICActCells to be equal with the value sent by BTS. RNC O&M shall check that number of simultaneously PIC-activated cells in a pool does not exceed the value of the parameter MAXNumPICActCells . RNC O&M shall allow PIC-activated state for a cell if and only if number of simultaneously PIC-activated cells in the pool is less than value of the parameter MAXNumPICActCells.
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HSPA Downlink Physical Channel Power Control RAN971



45



© Nokia Siemens Networks



RU30 Feature Training



Background (I)



HSPA DL PC



• When power control is not used, a relatively high fixed transmit power must be used to ensure that UE towards cell edge are able to receive successfully



• This results in excessive transmit power used for UE which are in good coverage • wastes downlink transmit power (downlink capacity) • increases downlink interference levels (downlink coverage) • This feature introduces power control for the following physical channels: • • • •



E-AGCH



E-DCH Absolute Grant Channel



E-HICH



E-DCH HARQ Acknowledgement Indicator Channel



E-RGCH



E-DCH Relative Grant Channel



F-DPCH



Fractional Dedicated Physical Channel



• Controlling the downlink transmit power of these channels helps to reduce both downlink power consumption and downlink interference levels



• Reducing downlink interference levels can increase the coverage of HSUPA 2ms TTI, reducing the number of reconfigurations and increasing throughput.
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HSPA DL PC



Background (II)



• The BTS adjusts the downlink physical channel transmit power using both inner loop and outer loop algorithms



• inner loop based upon CQI reports and TPC commands • outer loop based upon HARQ acknowledgements



CQI DL TPC L1 HSPA ACK & NACK



DL Power Control Inner Loop & Outer Loop Power offsets from RNC databuild
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Tx Power F-DPCH Tx Power E-HICH Tx Power E-RGCH Tx Power E-AGCH



Requirements



HSPA DL PC



UE Requirements



• None Network Hardware Requirements



• Flexi Node B must have release 2 system module • UltraSite Node B must have EUBB Feature Requirements



• HSDPA, HSUPA • It is not mandatory to have F-DPCH enabled for this feature • if disabled, the F-DPCH component of this feature is not applied
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Enabling the Feature



HSPA DL PC



• This feature is always enabled when using RU30 • There is not a parameter enable/disable this feature • The feature is included as part of the basic software and does not require a license
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E-HICH, E-RGCH, E-AGCH Transmit Powers RAS06 and RU10 • Transmit powers are defined using the equations shown to the right



• Transmit powers are fixed by the RNC databuild Name



Range



Default



PtxOffsetEAGCH -32 to 31.75, step 0.25 dB (WCEL)



Name



Range



- 5 dB



Default



PtxOffsetERGCH -32 to 31.75, step 0.25 dB (WCEL)



Name PtxMaxEHICH (WCEL) 50
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Range



PE-AGCH = PCPICH + PtxOffsetEAGCH PE-RGCH = PCPICH + PtxOffsetERGCH PE-HICH = PCPICH + PtxMaxEHICH



Description This parameter defines the transmission power of the EDCH Absolute Grant Channel. E-AGCH power is related to the transmission power of the primary CPICH.



Description



- 11 dB This parameter defines the transmission power of the EDCH Relative Grant Channel. E-RGCH power is related to the transmission power of the primary CPICH.



Default



-32 to 31.75, step 0.25 dB RU30 Feature Training



Description



- 11 dB This parameter defines the transmission power of the EDCH HARQ Ack Indicator Channel. E-HICH power is related to the transmission power of the primary CPICH.



E-HICH, E-RGCH, E-AGCH Transmit Powers RU20 • BTS which do not support the 2 ms TTI for HSUPA e.g. Flexi with FSMB, calculate the transmit powers in the same way as in RU10



• BTS which support the 2 ms TTI for HSUPA e.g. Flexi with FSME, calculate the transmit powers using the equations below PE-AGCH = PCPICH + E-AGCH Power Offset PE-RGCH = PCPICH + E-RGCH Power Offset



PE-HICH = PCPICH + E-HICH Power Offset



• Default parameter values lead to same results as RU10 when UE is in soft handover and 10 ms TTI is used



• Transmit powers are reconfigured as UE move in and out of soft handover



E-AGCH Power Offset = -8 dB + PtxOffsetEAGCHDPCCH + PtxOffsetExxCH2ms + PtxOffsetExxCHSHO



E-RGCH Power Offset = -14 dB + PtxOffsetERGCHDPCCH + PtxOffsetExxCH2ms + PtxOffsetExxCHSHO E-HICH Power Offset = -14 dB + PtxOffsetEHICHDPCCH + PtxOffsetExxCH2ms + PtxOffsetExxCHSHO 51
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E-HICH, E-RGCH, E-AGCH Transmit Powers RU30 • BTS which support the 2 ms TTI for HSUPA e.g. Flexi with FSME, calculate the transmit powers using the equations below



PE-AGCH = Pref + E-AGCH Power Offset PE-RGCH = Pref + E-RGCH Power Offset PE-HICH = Pref + E-HICH Power Offset



• Pref is calculated dynamically by the BTS



• Power offsets are calculated using the equations below



• The equations below are similar to those used for RU20 but include Ptx,max_CPICH • Ptx,max_CPICH is the maximum downlink transmit power of the dedicated radio link relative to the CPICH (could be a standalone SRB, SRB + AMR or F-DPCH) E-AGCH Power Offset = -8 dB - Ptx,max_CPICH + PtxOffsetEAGCHDPCCH + PtxOffsetExxCH2ms + PtxOffsetExxCHSHO E-RGCH Power Offset = -14 dB - Ptx,max_CPICH + PtxOffsetERGCHDPCCH + PtxOffsetExxCH2ms + PtxOffsetExxCHSHO E-HICH Power Offset =



-14 dB - Siemens Ptx,max_CPICH + PtxOffsetEHICHDPCCH + PtxOffsetExxCH2ms + PtxOffsetExxCHSHO © Nokia Networks RU30 Feature Training
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Reference Power Calculation (I)



HSPA DL PC



• Within the serving cell, the Reference Power is calculated as: Pref = PCPICH +  + ACQI + ATPC + Asignaling_error + ADTX Outer Loop • PCPICH is the CPICH transmit power •  is the HSDPA Measurement Power Offset (MPO) signalled to the UE • ACQI is a obtained from a BTS internal look-up table indexed by reported CQI • high CQI values are associated with large negative power offsets • low CQI values are associated with small negative power offsets • ATPC is adjusted according to Transmit Power Control (TPC) commands



received from the UE (driven by SIR measurements from the DPCCH/F-DPCH)



• Asignalling_error is adjusted according to whether or not an E-HICH signalling error is detected (re-transmission is received after sending a +ve acknowledgment)



• ADTX is increased during periods of uplink DPCCH DTX, i.e. uplink gating component of Continuous Packet Connectivity (CPC)



• ATPC and ADTX are reset to 0 each time a CQI report is received 53
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F-DPCH Transmit Power RU20



HSPA DL PC



• The F-DPCH transmit power is set equal to the maximum transmit power • The maximum transmit power is calculated as: Max. Tx Power = PtxPrimaryCPICH - PtxFDPCHMax + PtxOffsetFDPCHSHO e.g. = 33 – 9 + 1 = 25 dBm



• The PtxOffsetFDPCHSHO parameter is applied when UE are in E-DCH SHO • The transmit power is adjusted when the UE enters and leaves soft handover Name



Range



PtxFDPCHMax -5 to 30 dB, step 0.1 dB (WCEL)



Name



Default 9 dB



Range



PtxOffsetFDPCHSHO 0 to 10 dB, step 0.5 dB (WCEL) 54
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Description This parameter defines maximum power for TPC bits of Fractional DPCH (F-DPCH). Value of the parameter is subtracted from RNP parameter PtxPriCPICH. If value of the parameter is equal to value of the parameter PtxFDPCHMin, BTS deactivates power control of HSPA DL control channels.



Default 1 dB



Description The power offset to Fractional DPCH (F-DPCH) power for E-DCH soft handover case. If UE is in E-DCH soft handover (that is non-serving E-DCH RLS exists), the value of this parameter is added to the signaled NBAP value of Initial DL Transmission Power, Maximum DL Power and Minimum DL Power.



F-DPCH Transmit Power RU30



HSPA DL PC



• The F-DPCH transmit power is defined as: PF-DPCH = Pref



• The maximum transmit power is calculated as: Max. Tx Power = PtxPrimaryCPICH - PtxFDPCHMax + PtxOffsetFDPCHSHO e.g. = 33 – 9 + 1 = 25 dBm



• The minimum transmit power is calculated as: Min. Tx Power = PtxPrimaryCPICH - PtxFDPCHMin + PtxOffsetFDPCHSHO e.g. = 33 – 20 +1 = 14 dBm Name PtxFDPCHMin (WCEL)
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Range



Default



-5 to 30 dB, step 0.1 dB



20 dB



RU30 Feature Training



Description This parameter defines minimum power for TPC bits of Fractional DPCH (F-DPCH). Value of the parameter is subtracted from RNP parameter PtxPriCPICH. If value of the parameter is equal to value of the parameter PtxFDPCHMax, BTS deactivates power control of HSPA DL control channels.



HSUPA Inter-Frequency Handover RAN1668
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HSUPA IFHO



Background



• Prior to RU30, only DCH and HSDPA compressed mode measurements were supported



• This feature provides support for inter-frequency compressed mode measurements while configured with HSUPA



• Avoids the requirement for HSUPA -> Uplink DCH channel type switching when an inter-frequency handover is triggered



• Allows faster inter-frequency handover and greater throughput during handover procedure



• Handovers can be: • HSPA -> HSPA • HSPA -> DCH/HSDPA • HSPA -> DCH/DCH • Applicable to coverage, quality, HSPA capability and IMSI based inter-frequency handovers



• Not applicable to inter-system handover
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Requirements UE Requirements



• Release 6, or newer (support for HSUPA) Network Hardware Requirements



• Flexi Node B must have release 2 system module • UltraSite Node B must have EUBB Feature Requirements



• The following features must be enabled: • HSDPA Inter-Frequency Handover



58



© Nokia Siemens Networks



RU30 Feature Training



HSUPA IFHO



HSUPA IFHO



Enabling the Feature



• The feature is enabled using the BTSSupportForHSPACM parameter • Existing parameter from RU20 but with its range extended to include HSPA • Parameter can be modified online Name



Range



BTSSupportForHSPACM 0 (HSPA CM not supported), 1 (HSDPA CM supported), (WBTS) 2 (HSPA CM supported)



Default 0



Description This parameter defines whether the BTS supports HSDPA or HSPA compressed mode. If it is supported, the RNC can start the HSDPA or HSPA compressed mode in this BTS if it is needed. If HSPA CM not supported, the RNC can start the DCH compressed mode only. The HSDPA or HSPA compressed mode can be utilised only when the RNC configuration parameter CMmasterSwitch is enabled



• RAN1668 HSUPA Inter-Frequency Handover is an optional feature which requires an RNC licence
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Transmission Gap Pattern Length (TGPL) • New parameters are used to define the Transmission Gap Pattern Length • Other compressed mode parameters remain the same as for DCH compressed mode



Name TGPLHSPAInterFreq (RNC)



Range Default 2 to 18, step 1



4



Description This parameter defines the length of the transmission gap pattern for WCDMA inter frequency measurement in case of HSPA compressed mode with a single frame gap. The parameter is used in case of all service combinations in HSPA.



Range Default



Name TGPLAMRHSPAInterFreq (RNC)



2 to 18, step 1



4



Description This parameter defines the length of the transmission gap pattern for WCDMA inter frequency measurement in case of AMR and HSPA compressed mode with a single frame gap. The parameter is used in case of all service combinations in HSPA



HSUPA IFHO 60
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Maximum Number of UE in Compressed Mode • The maximum number of HSPA UE in a cell with compressed mode is limited by the parameters:



• MaxNumberUEHSPACmHO – applicable to critical handovers • MaxNumberUEHSPACmNCHO – applicable to non-critical handovers • Critical handover mechanisms can steal capacity from non-critical handover mechanisms if necessary



• If the threshold is reached UE are not reconfigured from HSPA or HSDPA to DCH and compressed mode is not started



• Note that HSDPA and HSPA compressed mode is counted using the same variable



• The maximum number of HSPA UE in compressed mode is temporarily allowed to exceed the limit when a new soft handover branch is added for a UE which is already in HSPA compressed mode



HSUPA IFHO 61
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Triggering HSUPA IFHO



HSUPA IFHO



• The triggers for IFHO with HSUPA are based upon those for IFHO without HSUPA:



• Coverage and Quality – CPICH RSCP or Ec/Io – UE Transmit Power • HSPA Triggers – HSPA Capability based Handover – Multi-band Load Balancing due to Inactivity – Multi-band Load Balancing due to Mobility • IMSI Triggers – IMSI based IFHO • The HSDPA specific measurement control parameter sets are used for HSPA IFHO, e.g. identified by HSDPAFmciIdentifier
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Multi-Band Load Balancing RAN2172
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MBLB



Background



• The Directed RRC Connection Setup (DRRC) and Common Channel Layering for HSPA features have certain limitations:



• no re-direction between BTS, or across sectors belonging to the same BTS (DRRC and Common Channel Layering)



• UE operating band capability not taken into account (DRRC) • It may be necessary to re-direct traffic between BTS when: • different network layers are deployed using separate Node B, e.g. UMTS900 macrocells, UMTS2100 macrocells and microcells



• one network layer has coverage stretching further than other network layers • It may be necessary to re-direct traffic across sectors when the sectors belonging to different network layers have different coverage areas, e.g. UMTS900 antenna pointing in a different direction to UMTS2100 antenna



• It is necessary to re-direct traffic across operating bands when a second or third operating band is introduced



• The Multi-Band Load Balancing (MBLB) addresses these limitations of the legacy features and increases flexibility in terms of re-direction to an appropriate RF carrier
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Feature Components



MBLB



• The Multi-Band Load Balancing (MBLB) feature includes 4 components: • Redirection during RAB setup: – either first RAB, or AMR RAB for a UE which already has an NRT RAB – blind handover • Redirection during the transition to CELL_DCH: – state transitions from CELL_FACH, URA_PCH or CELL_PCH – does not include transition from RRC Idle mode • Redirection after detecting inactivity in CELL_DCH: – inactivity detected for last active PS NRT MAC-d flow – inter-frequency handover with compressed mode measurements • Redirection due to Mobility: – addition of cell to active set which has different preferred layer definitions – Inter-frequency handover with compressed mode measurements • Each of these 4 components can be enabled independently • All 4 feature components are triggered after RRC connection establishment so the UE capability is know by the RNC 65
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Target Network Layer



MBLB



• MBLB selects the most suitable layer using a Preference Score • The Preference Score is based upon: • Preferred Layer: based upon UE capability and service type. Preferred layers for different UE capability and service combinations can be specified, e.g. HSDPA capable UE with NRT service • Preferred Band: increased weight can be allocated to specific operating bands and the operating band capability of the UE is taken into account • Reported RSCP: Lower operating bands are preferred for low reported RSCP, whereas upper operating bands are preferred for high reported RSCP (lower operating bands provide coverage, while upper operating bands provide capacity) • Load: load balancing and HSPA load state are taken into account



• The „Redirection during RAB Setup‟ component of MBLB is introduced as part of RU20 on TOP • known as RAN2289 „Blind IFHO in RAB Setup Phase‟ • requires the license for RAN2172 • The MBLB feature does not target GSM, i.e. re-directions are inter-frequency and not inter-system 66
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Requirements



MBLB



UE Requirements



• None Network Hardware Requirements



• None Feature Requirements



• „HSPA Layering for UEs in Common Channels‟ is required for the „Redirection during the transition to CELL_DCH‟ component of MBLB



• „HSDPA Inter-frequency Handover‟ is required for the „Redirection after detecting inactivity in CELL_DCH‟ and „Redirection due to Mobility‟ components of MBLB



• RAN2172 is an optional feature which requires an RNC long term ON/OFF license
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MBLB



RNC Databuild



RNC



• The MBLB feature introduces a new object within the RNC databuild • The Preferred Frequency Layer (PFL) object is pointed to by each WCEL • Multiple PFL objects can be defined so different WCEL can have different PFL parameter sets • The PFL object includes parameters to define the preferred RF carrier Name



Range



PFLIdentifier 1 to 50, step 1 0 (no reference to PFL object) (WCEL)



Name



Range



PFLIdentifier 1 to 50, step 1 0 (no reference to PFL object) (PFL) 68
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Default 0



Default 0



WBTS WCEL WCEL WCEL



PFLIdentifier PFLIdentifier



PFL set i PFL set j



PFLIdentifier



Description This parameter defines the parameter set (PFL object) which controls the preferred frequency layer definitions. These definitions are used to select the correct frequency layer for the UE, based on the UE capability and the service that the UE is using.



Description This parameter is the preferred frequency layer (PFL) object identifier. It is a unique identifier for the PFL object within the controller. The PFL contains definitions for selecting the correct layer based on UE capability and service.



PFL Parameter Set RSCP thresholds used to make upper or lower frequency bands appear more attractive Weights allocated to each component of the Preference Score calculation



Parameters used to define the preferred network layer for each UE capability / service type combination
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MBLB PFLIdentifier BlindHORSCPThrAbove BlindHORSCPThrBelow LaySelWeightPrefLayer LaySelWeightBand LaySelWeightRSCP LaySelWeightLoad PFL64QAMAMR PFL64QAMAMRNRT PFL64QAMNRT PFL64QAMStr PFLCSHSAMR PFLCSHSAMRNRT PFLCSHSNRT PFLCSHSStr PFLDCHSDAMR PFLDCHSDAMRNRT PFLDCHSDNRT PFLDCHSDStr PFLFDPCHAMR PFLFDPCHAMRNRT PFLFDPCHNRT PFLFDPCHStr PFLHSDPAAMR PFLHSDPAAMRNRT PFLHSDPANRT PFLHSDPAStr



LaySelLowLoadPref PFLFastMovUECS PFLFastMovUEPS



PFLHSPAAMR PFLHSPAAMRNRT PFLHSPANRT PFLHSPAStr PFLMIMOAMR PFLMIMOAMRNRT PFLMIMONRT PFLMIMOStr PFLR99AMR PFLR99AMRNRT PFLR99NRT PFLR99Str PFLDCMIAMR PFLDCMIAMRNRT PFLDCMINRT PFLDCMIStr



Whether or not increased weight is given to low loaded cells Preferred layers for fast moving UE



Blind Handover during RAB Setup
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MBLB



Enabling the Feature • The MBLBRABSetupEnabled parameter must be set to enabled • This parameter does not require object locking for modification Name



Range



Default



Description



MBLBRABSetupEnabled 0 (Disabled), 0 (Disabled) This parameter defines whether Multi-Band Load 1 (Enabled) Balancing is enabled in the RAB setup phase. If (WCEL) enabled, Multi-Band Load Balancing is done with blind handover, which is based on the RACH measurement from the source or target cell. Note! To enable blind handover based on source cell measurement RACHIntraFreqMesQuant should be set to value RSCP. Blind handover based on target cell measurements is enabled when this parameter is enabled. When this parameter is enabled, Directed RRC connection setup for HSDPA layer functionality is not applied anymore (WCELDirectedRRCForHSDPALayerEnabled). In addition, the functionality of Directed RRC connection setup is limited.
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MBLB



Definition of Target Cells • • • •



Target cells can be defined for each source cell Only 1 target cell per RF carrier can be defined Target cells can be defined using the ADJI BlindHOTargetCell parameter



Target cells must belong to the same RNC as the source cell Name



BlindHOTargetCell (ADJI)
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Range 0 (Disabled), 1 (Enabled)



Default 0 (Disabled)
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Description This parameter indicates whether the neighbor cell is defined as a target cell for inter-frequency blind handover. Only one target cell per frequency can be defined.



Blind Handover Decision (I)



MBLB



• Blind Handover during RAB Setup can be triggered for: • the first RAB to be established • AMR RAB when the UE already has one or more NRT RAB • The source cell is the cell with the highest reported RSCP • The RNC identifies potential target cells using a combination of: • target cells identified using the ADJI BlindHOTargetCell parameter • target cells identified using inter-frequency measurement results on the RACH (does not rely upon the ADJI BlindHOTargetCell parameter; must be on same RNC as source cell)



• Target cells must have a result greater than zero for at least one of the following components of the Preference Score: PrefLayerWeight, BandWeight or RSCPWeight



• The RNC compares the Preference Scores belonging to the target and source cells



• Blind handover is not triggered if the Preference Score for the source cell is greater than, or equal to the best target cell
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Blind Handover Decision (II)



MBLB



• Blind handover is triggered if there is a target cell which has a Preference Score greater than the source cell, and if the target cell is not in load state (not valid for HSDPA capable UE establishing an NRT service) or HSPA load state



• the target cell with the highest Preference Score is prioritised. If there are several equally good target cells, selection is randomised



• The RNC checks the quality criteria before triggering a Blind Handover. This is done in all cases except if:



• the target cell has a greater Preference Score than the source cell due to the RSCPWeight component of the Preference Score, or if



• the target cell is: – from the same BTS – from the same frequency band – from the same sector – specified using the BlindHOTargetCell parameter and parameter BlindHOIntraBTSQCheck indicates no quality check is required
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Blind Handover Quality Criteria



MBLB



• There are two methods to check the quality of the target cell • Blind handover is allowed if either of the two criteria is satisfied • Criteria 1: Source Cell RSCP ≥ BlindHORSCPThr – (AdjiCPICHTxPwr – PtxPrimaryCPICH)



• Criteria 2: • the target cell was included within the inter-frequency measurement results on the RACH



• If the target cell with greatest Preference Score does not satisfy the quality criteria, other target cells are checked • If a target cell measurement is available for a target frequency, the target cell on that frequency shall be the cell from where the measurement was recorded • If a target cell measurement is not available for a target frequency but the quality criteria from the source cell allows blind handover, the target cell is the cell defined by the BlindHOTargetCell parameter



• Blind handover due to load is not done away from loaded cell if there is not a layer which is good enough based on preference score calculation 75
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MBLB



Quality Check Parameters



• The BlindHOIntraBTSQCheck parameter determines whether or not a quality check is required for target cells belonging to the same sector, same operating band and same BTS



• The BlindHORSCPThr parameter defines a threshold for the source cell quality check Name



Range



Default



BlindHOIntraBTSQCheck 0 (quality check done), (WBTS)



0 (quality check done),



1 (quality check not done)



Name



Range



Default



BlindHORSCPThr -115 to -25 dBm, step 1 dBm (HOPI)
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-92 dBm



Description This parameter defines if the inter-frequency blind handover can be done without quality check between two frequency layers inside one BTS if frequencies are in same frequency band and the source and target cells are in same sector. However, note that blind handover target cell must be defined for the source cell.



Description This parameter determines the minimum required CPICH RSCP level which the RACH measurement result of the source cell must achieve before the blind inter-frequency handover is possible.



Layering during State Transition to CELL_DCH
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MBLB



Enabling the Feature • The MBLBStateTransEnabled parameter must be set to enabled • This parameter does not require object locking for modification Name



Range



Default



Description



MBLBStateTransEnabled 0 (Disabled), 0 (Disabled) Defines if Multi-Band Load Balancing is enabled in 1 (Enabled) state transition to Cell_DCH. If this parameter is (WCEL) enabled, Multi-Band Load Balancing is done with layering (new frequency given) which is based on RACH measurement from source or target cell. Note! To enable layering based on source cell measurement RACHIntraFreqMesQuant should be set to value RSCP. Layering based on target cell measurements is enabled when this parameter is enabled. When this parameter is enabled, WCELHSDPALayeringCommonChEnabled is not applied.



• Functionality belonging to the „HSPA Layering in Common Channels‟ feature is not applied when MBLBStateTransEnabled is set to enabled, i.e. the HSDPALayeringCommonChEnabled parameter does not have any effect



• When the „RAN1232 Fast Call Setup from Cell_PCH State‟ feature is active the operating band and Node B can be changed when making the transition from CELL_PCH 78
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Decision Process



MBLB



• The decision process is the same as for Blind Handover during RAB Setup, with the following exceptions:



• RACH measurements are received within the Cell Update message – Measurements from the source cell are included – Measurements from a target cell can be included if the UE is release 6, or newer, i.e. older UE do not support the inclusion of inter-frequency measurements within the RACH message. The best inter-frequency neighbour per RF carrier is reported



• No other measurements are available • During fast call setup when the decision making is completed prior to receiving the Cell Update message:



– if the cell with the greatest Preference Score did not satisfy the quality criteria other cells are not checked



• During fast call setup, if LaySelWeightRSCP > 0, and either one of following parameters: BlindHORSCPThrAbove or BlindHORSCPThrBelow, has a value between -115 …-25 dBm, the frequency layer is not changed
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MBLB



Fast Call Setup



• When Fast Call Setup is triggered without the Multi-Band Load Balancing feature, the RNC checks the CPICH Ec/Io reported by the UE



• When the RACHIntraFreqMesQuant parameter is set to RSCP for the purposes of the Multi-Band Load Balancing feature, the Fast Call Setup feature compares the reported RSCP against the value of the CUCRSCPThreshold parameter Name



Range



CUCRSCPThreshold -115 to -25 dBm, step 1 dBm (WCEL)
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Default -92 dBm



Description This parameter defines the threshold value which is compared to the CPICH RSCP measurement value received from the UE in the Cell Update message. The threshold is used to estimate whether or not the quality of the radio path is good enough to use the RRC:CELL UPDATE CONFIRM message and the UM RLC-SAP to transfer the UE directly from Cell/URA_PCH state to Cell_DCH state. If the reported CPICH RSCP < CUCEcNoThreshold, then the Radio Bearer Reconfiguration procedure and AM RLC-SAP is used for the state transition procedure. CUCforPCHtoDCHallowed (Direct State Transition From Cell_PCH to Cell_DCH) acts as an ON/OFF switch for this feature.



Inactivity Triggered Handover
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Enabling the Feature • The MBLBInactivityEnabled parameter must be set to enabled • This parameter does not require object locking for modification Name MBLBInactivityEnabled (WCEL)
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Range



Default



Description



0 (Disabled), 0 (Disabled) This parameter defines if Multi-Band Load 1 (Enabled) Balancing is enabled when inactivity is detected in Cell_DCH state. If this parameter is enabled, MultiBand Load Balancing is done with handover based on (CM) measurements on Cell_DCH state. When this parameter is enabled, HSPA capability based HO, MIMO capability based HO and DC-HSDPA capability based HO are not done in case of inactivity detected in Cell_DCH state.
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Decision Process (I)



MBLB



• The requirement for a layer change is evaluated when HSDPA or HSPA inactivity is detected and the connection in CELL_DCH is ready to be released



• layer change is not permitted if the MBLBGuardTimer is running • The RNC calculates the Preference Score of the source and target layers • inter-frequency neighbours from the active set cells define target layers • target layers must have results > 0 for any of the following components of the Preference Score: PrefLayerWeight, BandWeight or RSCPWeight



• If the Preference Score for the current layer is the greatest then a handover is not completed



• If a target layer has a Preference Score greater than the current layer but the only difference is the HSPA load, handover is not completed unless the source cell is in load state (not valid for HSDPA capable UE with NRT service) or HSPA load state



• the target layer with the greatest Preference Score is selected • an inter-frequency handover with compressed mode is triggered towards a target cell on the target layer



• Handover due to load is not done away from a loaded cell if there is not a layer which is sufficiently good from the perspective of the Preference Score 83
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Decision Process (II)



MBLB



• If the decision is to change layer • compressed mode is started in the normal way • channel type switches are done if necesary (e.g. HSUPA IFHO not enabled) • after the handover normal actions are taken, e.g. the extended timer in Cell_DCH state is set due to CPC or state transition to Cell_FACH is done • If the decision is not to change layer • normal actions are taken, e.g. the extended timer in Cell_DCH state is set due to CPC, or state transition to Cell_FACH is done



• MBLB decision making is not applied if the UE has a CS RAB • If the maximum number of UE in CM due to non-critical HO, which is defined with the MaxNumberUEcmSLHO and MaxNumberUEHSPACmNCHO parameters, is exceeded, compressed mode is not started
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MBLB



Guard Timer



• The MBLB guard timer is defined by the MBLBGuardTimer parameter belonging to the RNC parameter object



Name MBLBGuardTimer (RNC)
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Range



Default



0 to 60 s, step 1 s



10 s
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Description This parameter determines a period of time during which Multi-band load balancing handover or layering is denied after successful Multi-band Load balancing handover due to mobility.



Mobility Triggered Handover
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MBLB



Enabling the Feature • The MBLBMobilityEnabled parameter must be set to enabled • This parameter does not require object locking for modification



Name MBLBMobilityEnabled (WCEL)
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Range



Default



Description



0 (Disabled), 0 (Disabled) This parameter defines if Multi-Band Load 1 (Enabled) Balancing is enabled due to mobility in Cell_DCH state. If this parameter is enabled, Multi-Band Load Balancing is done with handover based on (CM) measurements on Cell_DCH state.
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MBLB



Triggering • Handover can be triggered in CELL_DCH when: • a new cell is added to the active set which has different preferred layer definitions relative to those currently used (different PFL index)



• the HSDPA Serving Cell Change procedure is completed and the new serving cells has a different set preferred layer definitions



• the active set cell upon which the preferred layer definitions are based is removed from the active set, and all remaining cells have different preferred layer definitions



• SRNC relocation is completed • UE is detected to have high mobility (using the criteria for URA_PCH) • If a decision is taken to change layer, compressed mode is started normally. Channel type switches are done if required (e.g. HSUPA IFHO not enabled)



• If the maximum number of UE in CM due to non-critical HO, which is defined with the MaxNumberUEcmSLHO and MaxNumberUEHSPACmNCHO parameters, is exceeded, compressed mode is not started
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Adding Cell to Active Set



MBLB



• Handover is triggered if: • a new cell is added to the active set which has different preferred layer definitions relative to those currently used (different PFL index)



• the RAB combination is allowed based upon the MBLBMobilityRABComb parameter



• the quality criterion is satisfied (only checked if HSDPA is allocated) • the MBLBGuardTimer is not running • The quality criteria is: CPICH Ec/Io New Cell + MBLBMobilityOffset ≥ CPICH Ec/Io current HSDPA Serving Cell



• If the quality criteria are not fulfilled but all other criteria are fulfilled, the quality criteria is re-evaluated when the next measurement report is received



• The quality criteria is evaluated as long as an HSDPA serving cell change to the new cell is not initiated and the new cell remains in the active set



• If an HSDPA serving cell change is initiated to the new cell, then the serving cell change mechanism is used to trigger Multi-Band Load Balancing 89
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Mobility Triggered Handover Parameters



Name MBLBMobilityOffset (FMCI)



Name



Range



Default



-6 to 6 dBm



2 dBm



Range



MBLBMobilityRABComb 0 (all), 1 (NRT) (FMCI)
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Description Multi-Band Load Balancing due to mobility can be done when the quality criteria defined with this parameter is met. Quality criteria is evaluated comparing CPICH Ec/No of new cell with different preferred layer definition than currently used and CPICH Ec/No of serving HSDPA cell in the active set. This parameter defines the offset added to new cell CPICH EcNo before it is compared to CPICH EcNo of serving HSDPA cell. If CPICH Ec/No of new cell plus value of this parameter is equal or greater than CPICH Ec/No of serving cell, compressed mode (CM) for Multi-Band Load Balancing due to mobility shall be started.



Default 0 (all)



MBLB



Description This parameter defines the RAB combinations for which Multi-Band Load Balancing due to mobility is allowed. Note that this parameter is not applied if the UE is detected to be fast moving.



HSDPA Serving Cell Change



MBLB



• Handover is triggered if: • an HSDPA serving cell change procedure changes the serving cell to one which has different preferred layer definitions relative to those currently used (different PFL index)



• the RAB combination is allowed based upon the MBLBMobilityRABComb parameter



• the MBLBGuardTimer is not running



Removing Cell from Active Set • Handover is triggered if: • the active set cell upon which the preferred layer definitions are based is removed from the active set, and all remaining cells have different preferred layer definitions



• the RAB combination is allowed based upon the MBLBMobilityRABComb parameter



• the MBLBGuardTimer is not running 91
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SRNC Relocation



MBLB



• Handover is triggered if: • SRNC relocation is completed • the RAB combination is allowed based upon the MBLBMobilityRABComb parameter



• the MBLBGuardTimer is not running • There is no quality criteria to check in this case



Detection of High Mobility • Handover is triggered if: • UE is detected to have high mobility (using the criteria for URA_PCH) • the RAB combination is allowed based upon the MBLBMobilityRABComb parameter



• the MBLBGuardTimer is not running • There is no quality criteria to check in this case 92
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Decision Process



MBLB



• The RNC calculates the Preference Score for the current layer and possible target layers



• The RNC calculates the Preference Score of the source and target layers • inter-frequency neighbours from the active set cells define target layers • target layers must have results > 0 for any of the following components of the Preference Score: PrefLayerWeight, BandWeight or RSCPWeight



• If the Preference Score for the current layer is the greatest then a handover is not completed



• If a target layer has a Preference Score greater than the current layer but the only difference is the HSPA load, handover is not completed unless the source cell is in load state (not valid for HSDPA capable UE with NRT service) or HSPA load state



• the target layer with the greatest Preference Score is selected • an inter-frequency handover with compressed mode is triggered towards a target cell on the target layer



• Handover due to load is not done away from a loaded cell if there is not a layer which is sufficiently good from the perspective of the Preference Score
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The End
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