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1 Introduction
RAN1 has received an LS [1] from RAN2 related to the new Rel-11 work item on “Further Enhancements to CELL_FACH” [2] where RAN2 has identified the following sub-features that are more in the RAN1 domain of expertise:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission

· Uplink related improvements of resource utilization, throughput, latency and coverage

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Reduction in timing of the initial access in the physical random access procedure

· Signaling based interference control
In the LS, RAN2 has asked RAN1 to start the technical evaluation of the sub-features listed above and convey their findings on the gain and complexity tradeoff back to RAN2. At RAN1#65bis, RAN1#66, RAN1#66bis several papers discussed the technical merits of the RAN1 related sub-features. During RAN1#66bis there was also some discussion concerning whether any of the sub-features should be bundled or made mandatory. One reason for bundling features would be to keep the number of signatures groups required for Rel-11 UE at a reasonable level. This contribution presents our view of the subfeatures that RAN1 has been discussing.

2 Discussion
While Rel-99 PRACH allows that the network configured several codes, Rel-8 PRACH only allows a single scrambling code is used for PRACH preambles. In fact, for Rel-8 the default value for the PRACH scrambling code is to reuse the scrambling code used for Rel-99 PRACH. This is further detailed in subclause 10.3.6.54a “PRACH preamble control parameters (for Enhanced Uplink)” and subclause 10.3.6.52 “PRACH info (for RACH)” in TS 25.331. More specifically, for cells supporting Rel-99 and Rel-8 CELL_FACH there can at most be one scrambling code allocated to PRACH preambles.

With the CELL_FACH improvements introduced in Rel-11 there will, for certain subfeatures, exist a need for the network to distinguish between legacy and Rel-11 UEs by means of PRACH preamble signatures. For other subfeatures though, e.g. like standalone HS-DPCCH there may be sufficient to rely on the existing groups defined already for Rel-99 and Rel-8. I.e. there is not any need to introduce separate signature groups for these subfeatures. 
Within Rel-11 the fowling sub-features are being discussed in RAN1:

· Standalone HS-DPCCH without ongoing E-DCH transmission
· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Reduction in timing of the initial access in the physical random access procedure, and

· Signaling based interference control

· Signaling of AICH transmission timing 
· Common relative grant
For the subfeatures discussed in RAN1 so far the NodeB would at least require knowledge about the whether or not a UE support “Signaling of AICH transmission timing” and “TTI alignment between CELL_FACH UEs and CELL_DCH UEs”.
Proposal 1: Indicate to RAN2 that the only RAN1-related subfeature in the FE-CELL_FACH work item that may require that new signature group are introduced are “AICH transmission timing” and “TTI alignment between CELL_FACH UEs and CELL_DCH UEs”.

At there same time there will, as has been noticed in several of the RAN2 paper, be a need to use signatures to distinguish between 2 and 10 ms TTIs. Depending on the chosen RAN2 design concurrent deployment of 2/10 ms TTIs will require one or two new signature groups. To exemplify, if a restriction that suggests that Rel-8 CELL_FACH UEs only can be configured with 10 ms TTIs when Rel-11 CELL_FACH is deployed in a cell then the Rel-11 UEs that prefer a 10 ms TTI could signal this to the network by using a signature signaled in the IE “PRACH preamble control parameters (for Enhanced Uplink)”. If furthermore an IE similar to the existing Rel-99 and Rel-8 IEs is introduced in Rel-11 UEs preferring 2 ms TTI could select the signatures indicated by this new IE. An alternative approach may however be to introduce two new signature groups for Rel-11 2 and 10 ms TTIs. Thus depending on how the FE- CELL_FACH subfeatures are bundled there would be anything between 1 to 4 new signature groups required. 

To maintain the capacity (or avoid increasing the blocking levels for fixed amount of signatures) it is of important to limit the number of signature groups that are introduced. Hence we believe that the design should aim at only introduce one new signature group. Furthermore, to meet the traffic growth expected in CELL_FACH state it may be motivated to introduce allow the network to configure more than 16 signatures. This could, for example, be achieved by introducing the possibility to utilize multiple scrambling codes. 
Proposal 2: Introduce the possibility to allocate Rel-11 UEs with a different PRACH scrambling code as compared to the Rel-8 and R99 PRACH UEs. 
3 Conclusions
In this paper we have discussed need to introduce additional signature groups for the sub-features introduced in the FE-CELL_FACH work item in Rel-11. It was noted that depending on the RAN1 and RAN2 design anything between 1-4 new signatures groups may be needed. To maintain capacity (given a blocking probability) it is in our view important to minimize additional fragmentation of the signature resource. Hence we are leaning on a RAN1/2 where certain sub-features are bundled. More specifically, in this paper we propose:
Proposal 1: Indicate to RAN2 that the only RAN1-related subfeature in the FE-CELL_FACH work item that may require that new signature group are introduced are “AICH transmission timing” and “TTI alignment between CELL_FACH UEs and CELL_DCH UEs”.

Proposal 2: Introduce the possibility to allocate Rel-11 UEs with a different PRACH scrambling code as compared to the Rel-8 and R99 PRACH UEs.
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