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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#66bis several papers discussed the potential gain of reducing the initial access delay [3]

 REF _Ref308357301 \r \h 
 \* MERGEFORMAT [4] and the following was agreed: 
Two issues that are still FFS is, firstly, the number of access slots wherefrom the UE randomly select one (access slot) and, secondly, whether reduction in initial delay should be mandatory for all UEs supporting the Rel-11 enhancements. This contribution presents our view these two issues. In addition we also propose two further improvement for shortening the preamble ramping procedure further. Both these options were discussed and proposed in [4].
2 Discussion
2.1 Reductions in the initial access slot delay 

As we have described in previous contributions 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. At RAN1#66bis it was agreed to remove the first part of the initial delay, i.e. the part that describes that the UE should wait until the next full access slot set. What remains to be agreed is the number of access slots over which the randomization occurs. In principle either 7 or 8 access slots (or some randomization between the two) could be used. The worst-case scenario from a collision point of view would be that there is a correlation between the time-instances at which the UEs would initiate their uplink transmissions. One example, where this could happen and where there would be a build-up resulting in that a significant amount of UEs would try to access the system simultaneously would be when the UEs would need to wait for the SIB7 before accessing the system (in order to get valid system information). To ensure that the collision probability is not increased in these situations a value of 8 access slots could be employed.

Proposal 1: The UE selects an access slot randomly from the next 8 access slots given that it has valid system information. 

Another question is whether or not this sub-feature aiming at reducing the initial access slot delay should be mandatory for UEs implementing any Rel-11 features related to the FE-CELL_FACH work item. At one hand there are some gains from making the feature mandatory in terms of reducing the initial access latency. On the other hand, this sub-feature will be transparent from the perspective of the network. Hence from a signature management point of view, there are not any reasons for why the feature would need to be mandatory. 

Proposal 2: Discuss whether reduced initial access timing can be made mandatory for UEs supporting a Rel-11 enhancement.
2.2 Other methods to reduce the initial access slot delay

As we have highlighted in previous contributions, the random selection of access slot serves a purpose in IDLE mode, URA_PCH state and CELL_PCH state. In all these cases, the UE will wait for the next SIB7 transmissions in downlink before triggering the physical random access procedure. Hence, if several UEs are about to make a random access, there will be a queue build-up and the transmission time of the UE will line as they are all waiting for the same SIB7 transmission before they can start their transmissions. In order to avoid that all UEs defer their transmissions in the same access slot, the random selection of access slot is needed. This is illustrated in Figure 2.
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. In other words, 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 given that the UE arrivals are randomized. This is illustrated in Figure 3. 
Proposal 3: Indicate to RAN2 that if physical random access procedures are triggered by higher layer and the UE has valid SIB information (i.e. there is no need to wait to update its SIB information) the two-step procedure could, for the initial access, be eliminated completely.
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.
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Figure 2: A scenario where UEs arrive randomly but have to wait to get valid SIB7 information before starting their physical random access. In the lower part of the figure the UE arrivals are time staggered and UE1 to UE7 arrive to the system just prior SIB7 transmissions. When UEs need to wait until getting valid SIB7 information the upper (random UE arrivals) and the lower (time-staggered UE arrival) are equivalent.
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Figure 3: Scenario where UE arrivals are randomized and all UEs have valid SIB7 information, i.e. there is no need to read any SIB information prior to starting the physical random access procedures. As long as the UE arrival process are randomized there is no need to introduce additional randomization by means of procedure where the UE select an random access slot. 
Furthermore, as mentioned in [6], one possibility to consider is to skip or shorten the preamble ramping procedure if the UE performed its last transmission not too long ago. For example, if the UE performed its last transmission less than X ms ago, the UE could be allowed to transmit the first preamble with a power level that is based on the previously used transmission power level rather than based on the currently specified open loop initial PRACH preamble transmit power calculation.

Proposal 4: It is FFS whether to introduce a shortened preamble ramping procedure (where the UE is allowed to transmit the first preamble with a higher power if there has recently been a transmission from the same UE).
3 Conclusions
This contribution has discussed option issues related to the reduction in the time of the initial access in the physical random access procedures. It is proposed: 
Proposal 1: The UE selects an access slot randomly from the next 8 access slots given that it has valid system information.

Proposal 2: Reduced initial access timing can be made mandatory for UEs supporting Rel-11 enhancement.
Proposal 3: Indicate to RAN2 that if physical random access procedures are triggered by higher layer and the UE has valid SIB information (i.e. there is no need to wait to update its SIB information) the two-step procedure could, for the initial access, be eliminated completely.
Proposal 4: It is FFS whether to introduce a shortened preamble ramping procedure (where the UE is allowed to transmit the first preamble with a higher power if there has recently been a transmission from the same UE)
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Agreements 


Introduce an initial PRACH access delay reduction scheme


The UE selects an access slot randomly from any available access slot in the next [7] access slots. 


Whether support of reduced initial access timing is mandatory for UEs supporting Rel-11 enhancement is FFS
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