Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #78
R2-122299
Prague, CZ, 21st – 25th, May, 2012

Agenda Item:
10.1.10
Source: 
Huawei, HiSilicon
Title:  
Discussion on Sub-feature Dependency and Signature Partition
Document for:
Discussion

1 Introduction
In RAN#51 meeting, Further Enhancements to CELL_FACH (FE-FACH) was approved. According to the discussions until RAN2#77b and RAN1#68b meeting, it was agreed that the sub-features listed below need to be standardized:
· Stand-alone HS-DPCCH
· 2/10 ms TTI concurrent deployment
· Fall-back to R99 PRACH
· Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs
· Signalling based Interference control
· UE battery life improvement and signalling reduction
· Mobility from CELL_FACH to EUTRA
The contribution analysed the sub-feature dependency and proposes possible signature partition based on sub-feature dependency. The need for RRC capability for each sub-feature is also investigated. 
2 Discussion
2.1 Sub-features dependency in UE
According to the agreements until RAN2#77b and RAN1#68b meeting, it was discussed and suggested that the sub-features below need to reserve some signature to indicate a UE capability or a UE selection:
· 2/10 ms TTI concurrent deployment: the signature is used to inform the network about the initial TTI type decision of the UE.
· Fall-back to R99 PRACH: the signature is used to indicate whether the UE supports fall-back to R99 PRACH sub-feature or not.
· Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs: the signature is used to indicate whether the UE supports per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs sub-feature or not.
R8 E-DCH TTI is generally configured to 10ms in order to improve UL coverage, and Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs sub-feature is only applied for 2ms TTI, hence, if per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs sub-feature does not depend on 2/10 ms TTI concurrent deployment sub-feature, the use case of per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs could be considered more rare. Additionally, if too many signature pools are created, the blocking probability may be increased, hence, in order to decrease signature partition, it is proposed that the three sub-features can be bundled to each other.

Proposal1: the three sub-features of 2/10 ms TTI concurrent deployment, fall-back to R99 PRACH and Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs can be bundled to each other.
For R8 UEs, if the Group 1 indicator bit in EUTRA Feature Group is true, it means that the UE supports measurements and cell re-selection based on absolute priority in CELL/URA_PCH to E-UTRA. In order to keep smooth mobility between UMTS and LTE, it is proposed that cell re-selection based on absolute priority in CELL_FACH is mandatory feature in Rel11, i.e. Rel11 and onwards UEs shall support cell re-selection based on absolute priority to E-UTRA in CELL_FACH if UE supports cell re-selection based on absolute priority in CELL_PCH/URA-PCH.
Proposal2: Rel11 and onwards UEs shall support cell re-selection based on absolute priority to E-UTRA in CELL_FACH if UE supports cell re-selection based on absolute priority in CELL_PCH/URA-PCH.
Other sub-features except the three bundled sub-features above are quite independent from each other, and hence there is no need to define one general FE-FACH capability. Moreover, in order to keep flexibility in network, it is proposed that every sub-feature can be configured separately by the network.
2.2 Signature Partition
If three sub-features of 2/10 ms TTI concurrent deployment, fall-back to R99 PRACH and Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs are all configured, the signature pools are divided as follows:
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· R11 2ms signature is used to inform network that 2ms TTI is selected by UE, and the UE supports both TDM and fall-back to R99. UE may be fallback to R99 PRACH or TTI may be overridden for 10ms after the signature is detected by NodeB.

· R11 10ms signature is used to inform network that 10ms TTI is selected by UE, and the UE supports both TDM and fall-back to R99. UE may be fallback to R99 PRACH after the signature is detected by NodeB.
In order to keep flexible network configuration, maybe the part of the three sub-features is configured, then maybe fewer number of signature pools need be supplied. For example, only fallback to R99 is configured, then the number of signature pools is reduced as follows, and R11 signature is one of the R11 2ms signature and R11 10ms signature.
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Proposal3: It is proposed to divide four signature pools: R99 signature/ R8 common E-DCH signature/R11 2ms signature/R11 10 ms signature.
2.3 UE capabilities
This section analyzes which sub-features need a UE capability to be defined in RRC signalling and how to report the capability. 
· Stand-alone HS-DPCCH
It has been agreed that stand-alone HS-DPCCH is triggered by the HS-SCCH order for HS-DPCCH establishment. The Node B should only send HS-SCCH order to UEs that support this sub-feature, hence, the network needs to be informed whether the UE supports stand-alone HS-DPCCH.
No dedicated H-RNTI is assigned before RRC CONNECTION SETUP message is received, and then stand-alone HS-DPCCH mechanism could not be used when RRC CONNECTION SETUP is transmitted. Therefore it is enough to report this capability in RRC Connection Setup Complete message.

Stand-alone HS-DPCCH capability should be included in UE radio access capability, the IE UE radio access capability is included in RRC CONNECTION SETUP COMPLETE/INTER RAT HANDOVER INFO/SRNC RELOCATION INFO/UE CAPABILITY INFORMATION message, and stand-alone HS-DPCCH capability is not needed in the INTER RAT HANDOVER INFO message. 
SRNC could know the UE buffer size better compared to DRNC, hence it is preferred that SRNC determines whether stand-alone HS-DPCCH should be performed based on UE capability and UE buffer size, and it seems no need that the capability is reported to DRNC by UE in CELL UPDATE/URA UPDATE.
Observation1: The capability ‘support of stand-alone HS-DPCCH’ should be included in UE radio access capability.

· 2/10 ms TTI concurrent deployment
In this sub-feature, the Node B can obtain the UE’s capability and selected TTI type through reserved signatures broadcasted in SIB, and for SRNC there is no need to get a UE capability, hence, for this sub-feature we do not need to define a UE capability in RRC signalling.
Observation2: There is no need to define 2ms/10ms TTI concurrent deployment UE capability in RRC signalling.
· Fall-back to R99 PRACH
It was agreed that CCCH/DCCH could be fallback to R99 by NodeB. SRB0 carrying CCCH is configured by SIB5, CRNC will always keep more than one SRB0 in order to receive PRACH or ERACH data for different capability UEs. SRB1/2/3/4 carrying DCCH is configured by dedicated signalling procedure, and currently if both network and UE support common E-DCH, then only common E-DCH corresponding SRB1/2/3/4 is configured, else only PRACH corresponding SRB1/2/3/4 is configured. For fallback to R99, two kinds of SRB1/2/3/4 mapping need to be configured together, and hence fall-back to R99 RRC capability should be defined.

In order to obtain the fallback to R99 gain for DCCH as early as possible, the capability should be reported to SRNC in RRC CONNECTION REQUEST message, so that two kinds of RB mapping could be configured in RRC CONNECTION SETUP message. The capability should be also included in UE radio access capability.
The two RB mapping are configured by SRNC, and for DRNC there is no need to get the capability from UE, and hence fall-back to R99 capability should not be included in CELL UPDATE/URA UPDATE message.

Observation3: The capability ‘support of fall-back to R99’ should be included in UE radio access capability and RRC CONNECTION REQUEST message.
· Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs
This sub-feature only impacts UE and NodeB behaviour, and there is no impact to RNC, hence, there is no need to define a UE capability in RRC signalling.
Observation4: There is no need to define Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs RRC capability.
· Signalling based interference control
It was agreed to define configurable criteria (threshold, hysteresis, etc) according to which a UE will listen to common E-RGCH if required, but it hasn’t been discussed yet how to configure the criteria. If the criteria could be configured by dedicated message, then there is need to define and report the capability.
Signalling based on interference control capability should be included in UE radio access capability if common RG detection criteria could be configured by dedicated message.

Observation5: The capability ‘Support of signalling based interference control’ should be included in UE radio access capability if common RGCH detection criteria could be configured by dedicated message.

· UE battery life improvements and signalling reduction
For UEs supporting DRX, NodeB should schedule DL data based on the UE DRX pattern, hence, the capability ‘Support of CELL_FACH DRX Enhancement’ should be reported to RNC, and it is transferred to NodeB by FP. This feature is quite similar to R8 DRX in CELL_FACH, and the DRX enhancement capability should be included in CELL UPDATE/URA UPDATE/Physical channel capability.
Observation6: The capability ‘Support of CELL_FACH DRX Enhancement’ should be included in CELL UPDATE/URA UPDATE/Physical channel capability.
Proposal 4: RAN2 is kindly asked to discuss and agree the UE capability reporting mechanism.
3 Conclusions
The contribution analyse the sub-feature dependency, and give possible signature partition based on sub-feature dependency, and analyse which sub-feature need to define RRC capability, it is proposed that:
Proposal1: the three sub-features of 2/10 ms TTI concurrent deployment, fall-back to R99 PRACH and Per-HARQ process grant and TTI alignment between CELL_FACH UEs and CELL_DCH UEs can be bundled to each other.
Proposal2: Rel11 and onwards UEs shall support cell re-selection based on absolute priority to E-UTRA in CELL_FACH if UE supports cell re-selection based on absolute priority in CELL_PCH/URA-PCH.
Proposal3: It is proposed to divide four signature pools: R99 signature/ R8 common E-DCH signature/R11 2ms signature/R11 10 ms signature.
Proposal4: RAN2 is kindly asked to discuss and agree the UE capability reporting mechanism.
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