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1 Introduction

FE-FACH work item [1] was started in TSG RAN#51 meeting. The goal of the work item is to consider several potential enhancements to CELL_FACH state and specify those for which the benefits justify the complexity. The following sub-features have been agreed to be specified under this work item [2]:-

· NodeB triggered HS-DPCCH transmission
· Concurrent deployment of 2ms and 10ms TTI in a cell 

· Reduction in timing of the initial access in the physical random access procedure
· TTI alignment
· Per HARQ process grants

· Second UE DRX in CELL_FACH 

· Fallback to R99 PRACH

· Common E-RGCH based interference control
· Mobility Improvements
· Absolute priority based reselection
· NW triggered mobility enhancements
This contribution addresses an open issue related to PRACH preamble parameter selection for UE's not supporting concurrent 2ms and 10ms in FE-FACH.
2 Discussion

2.1 PRACH preamble parameter selection

During RAN2#79bis, the following option was agreed on the issue of sub-feature dependencies:-
· Option 1: 

· A UE supporting per-HARQ process grants sub-feature must also support TTI alignment sub-feature and vice-versa

· A UE supporting per-HARQ process grants and TTI alignment has to support concurrent deployment of 2ms and 10ms TTI sub-feature 

Based on the above option, it was agreed to introduce three new partitions in Rel-11. Each partition comprises of scrambling code(s) and available signature(s). This is depicted in figure 1 below:-


[image: image1]
Partition Type 1 is used for PRACH preamble parameter selection if the UE supports (and is configured with) concurrent deployment of 2ms and 10ms TTI and is requesting a 10ms common E-DCH TTI. On the other hand, if the UE is requesting a 2ms TTI, whether the UE accesses on Type2 or Type3 depends on the UE capabilities and the sub-features configured by the network in addition to the sub-feature of concurrent 2ms and 10ms TTI.
Whilst the above behaviour is clear for UE’s that support the sub-feature of concurrent 2ms and 10ms TTI, one of the open issues is related PRACH preamble parameter selection for UE’s that do not support this sub-feature. For such UE’s (that do not support concurrent deployment of 2ms and 10ms TTI in a cell), two alternatives exist for PRACH preamble parameter selection:-
· Alternative 1: The UE always uses legacy (Rel-8) partition for PRACH preamble parameter selection

· Alternative 2: 

· If legacy TTI is equal to 10ms, the UE to randomly selects and uses either partition Type 1 (if broadcast) or legacy (Rel-8) partition for PRACH preamble parameter selection

· If legacy TTI is equal to 2ms, the UE uses legacy (Rel-8) partition for PRACH preamble parameter selection

Note that if legacy TTI is equal to 2ms, then UE’s that do not support concurrent deployment of 2ms and 10ms TTI cannot use partition Type 1 for access since they should not be allocated a 10ms TTI resource.

As per current agreements, partition Type 1 allows up to sixteen scrambling codes (and available signatures on each code) to be configured by the network. On the other hand, legacy (Rel-8) partition allows only one scrambling code to be configured. In order to benefit from reduced collision probability for the PRACH access preamble, it is beneficial to spread the access attempt of the (Rel-11 FE-FACH) UE’s across multiple scrambling codes. Thus, Alternative 2 has some merits over Alternative 1. Hence, we have the following proposal:-
Proposal 1: If a UE does not support or the network has not configured concurrent deployment of 2ms and 10ms TTI, then the UE shall use the following rule for PRACH preamble parameter selection for common E-DCH transmission:-

· If legacy TTI is equal to 10ms, the UE to randomly selects between partition Type 1 (if broadcast) or legacy (Rel-8) partition for PRACH preamble parameter selection

· If legacy TTI is equal to 2ms, the UE uses legacy (Rel-8) partition for PRACH preamble parameter selection

If proposal 1 is agreeable, a remaining aspect that needs discussion is the set of UE’s for which it (Proposal 1) applies. It would be desirable to have as many UE’s as possible, benefit from the reduced collision probabilities on the RACH offered by Proposal 1. Thus, we have the following proposal:-
Proposal 2: If the UE supports (and the network configures)* any of the following sub-features in FE-FACH, the UE shall perform PRACH preamble parameter selection as described in Proposal 1:-
· NodeB triggered HS-DPCCH transmission
· HS-DSCH DRX operation with second DRX cycle 

· Fallback to R99 PRACH
· Common E-RGCH Based Interference Control
· Reduction in timing of the initial access in the physical random access procedure; or

· E-UTRA measurements in CELL_FACH**

· E-UTRA RACH reporting
( )* See Observation 1 below
( )** See Observation 1 and 2 below
The following observations should be noted from the above proposal:

· Observation 1: In proposal 2, the use of partition Type 1 requires both UE support and network configuration of at least one of the listed sub-features. If the UE supports a sub-feature but the NW does not configure it, then the UE would access on the legacy (Rel-8) partition. This is to avoid any possible inter-operability issues when a UE has not been (inter-operability) tested with a particular network but still required to access using Type 1 partition in that network. If no such inter-operability issues are foreseen, the text captured in ( ) could be removed from the Proposal 2.
· Observation 2: Proposal 2 assumes that for the E-UTRA measurements in CELL_FACH, the NW configuration/support of this sub-feature will be indicated in the SIB. Currently, there is no such indicator agreed for this sub-feature.

· Observation 3: ‘Absolute priority based re-selection’ has been omitted from the list of sub-features to use partition Type 1 for PRACH preamble parameter selection in Proposal 2. This is because ‘Absolute priority based re-selection’ is early implementable from Rel-8. If an earlier (than Rel-11) release UE supports only absolute priority based reselection in FE-FACH, it should continue to use the legacy (Rel-8) partition for  PRACH preamble parameter selection even in Rel-11.
3 Summary

In this contribution we have addressed an open issue related to PRACH preamble parameter selection for UE's not supporting concurrent 2ms and 10ms in FE-FACH. The following proposals have been made:-

Proposal 1: If a UE does not support or the network has not configured concurrent deployment of 2ms and 10ms TTI, then the UE shall use the following rule for PRACH preamble parameter selection for common E-DCH transmission:-

· If legacy TTI is equal to 10ms, the UE to randomly selects between partition Type 1 (if broadcast) or legacy (Rel-8) partition for PRACH preamble parameter selection

· If legacy TTI is equal to 2ms, use legacy (Rel-8) partition for PRACH preamble parameter selection

Proposal 2: If the UE supports (and the network configures)* any of the following sub-features in FE-FACH, the UE shall perform PRACH preamble parameter selection as described in Proposal 1:-
· NodeB triggered HS-DPCCH transmission
· HS-DSCH DRX operation with second DRX cycle 

· Fallback to R99 PRACH
· Common E-RGCH Based Interference Control
· Reduction in timing of the initial access in the physical random access procedure; or

· (E-UTRA measurements in CELL_FACH)**
· E-UTRA RACH reporting
( )* See Observation 1 above
( )** See Observation 1 and 2 above
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Rel-11 partition Type 1 (10ms TTI)








Rel-11 partition Type 2 (2ms TTI)





Rel-11 partition Type 3 (2ms TTI+Per HARQ+TTI Alignemnt)











