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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. Our initial input has been provided in [3]

 REF _Ref300917689 \r \h 
[4][5]. This contribution presents proposals on reduction in timing of the initial access in the physical random access procedure.
2 Discussion
One potential way to reduce latency is to remove the initial access delay in the physical random access procedure. The first step in the physical random access procedure specified in TS 25.214 (in subclause 6.1 for R99 PRACH and subclause 6.1A for Common E-DCH) looks like this:
1
Derive the available uplink access slots, in the next full access slot set, for the set of available RACH sub-channels within the given ASC with the help of subclauses 6.1.1. and 6.1.2. Randomly select one access slot among the ones previously determined. If there is no access slot available in the selected set, randomly select one uplink access slot corresponding to the set of available RACH sub-channels within the given ASC from the next access slot set. The random function shall be such that each of the allowed selections is chosen with equal probability.
Thus the initial access delay consists of two sequential parts:

1. The UE waits till the beginning of the next full access slot set.

2. The UE waits till the beginning of the randomly selected access slot within the access slot set.
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Figure 1: Access slot sets specified in TS 25.214 subclause 6.1.2
Each access slot set consists of 7-8 access slots, as illustrated in Figure 1. This means that the first and the second part of the initial access delay takes up to ~10 ms each. The maximum total delay is 14 access slots, i.e. almost 19 ms. If both parts could be eliminated, the average latency improvement would be almost 10 ms. However, it may be desired to keep some level of randomization of the transmission timing in order to avoid congestion peaks. A conservative approach would be to replace the two sequential parts described above with the following single step:
1. The UE randomly selects an access slot within the remaining current access slot set and the next access slot set.

Proposal 1: For UEs configured with the “Further Enhancements to CELL_FACH” feature, replace the current two-step procedure with the single-step procedure described above in order to reduce latency.

Some further discussion on the need for randomization is provided below.

The random selection of access slot serves a purpose in IDLE mode, URA_PCH state and CELL_PCH state. In these cases, the UE waits for the next SIB7 transmission in downlink before triggering the physical random access procedure. If several UEs are about to make a random access, their transmission times will line up as they are all waiting for the same SIB7 transmission before starting their transmissions. In order to avoid that all UEs start their transmissions in the same access slot, the random selection of access slot is needed.
Prior to starting any transmissions, the UE has to have a valid SIB7. If the UE is configured without UE DRX, the UE is monitoring the downlink continuously which means that the SIB7 may be always up to date, i.e. the UE does not necessarily need to wait for the SIB7 validity period to expire to acquire again the updated values of the SIB7. If the UE is configured with UE DRX, the stored SIB7 information will be considered valid for 8 seconds, as specified in TS 25.331 subclause 8.1.1.6. Furthermore, if the UE supports Enhanced UL in CELL_FACH and “UL interference for common E-DCH” is transmitted in SIB5, the UE will always consider the SIB7 information valid. Hence the need to distribute the transmission timings of the different UEs is not that large in CELL_FACH state.
Proposal 2: Indicate to RAN2 that if there is any configuration/scenario where RAN2 judges that no randomization of the initial access timing is needed then the two-step procedure could be eliminated completely in these cases order to reduce latency further in these cases.
If necessary, the behaviour (i.e. whether to remove the initial access delay in CELL_FACH state or not) could be made configurable by the network. The improvement could be introduced for Common E-DCH as well as PRACH if desired. No changes to the higher layer procedure specified in TS 25.321 subclauses 11.2.2 and 11.2.2A are proposed.
3 Conclusions
This contribution presented the following proposals on reduction in timing of the initial access in the physical random access procedure.
Proposal 1: For UEs configured with the “Further Enhancements to CELL_FACH” feature, replace the current two-step procedure with the single-step procedure described above in order to reduce latency.

Proposal 2: Indicate to RAN2 that if there is any configuration/scenario where RAN2 judges that no randomization of the initial access timing is needed then the two-step procedure could be eliminated completely in these cases order to reduce latency further in these cases.
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