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1. Introduction

At RAN2#61bis we agreed to a RACH model where MAC handles contention resolution and message 3 retransmissions for all RRC states. It was also agreed that performs RACH endlessly [1]. As a consequence, some process other than MAC must monitor RACH to stop it when required. Below we propose methods to monitor RACH for the various RACH use cases.
2. Discussion
2.1. Handover

T304 is started when the handover command is received. Then the UE synchronizes to the target cell and proceeds to RACH. If RACH does not complete before T304 expires, RACH will be interrupted as part of the existing RRC procedures.
Proposal 1: No additional mechanism is required for RACH monitoring at handover.

2.2. Re-establishment

T311 is started when re-establishment procedure starts. As part of the re-establishment procedure, the UE will RACH. If RACH does not complete before T311 expires, RACH will be interrupted as part of the existing RRC procedures.
Proposal 2: No additional mechanism is required for RACH monitoring at re-establishment.
2.3. Initial access

Because we agreed to remove T300 nothing supervises RACH in the case of initial access. Because the user experience is dependant on the time it takes to perform initial access, we propose to re-introduce an RRC timer to monitor Initial access. The timer is started when RRCConnectionRequest is submitted to lower layers. When it expires, RACH is stopped and UE moved to idle. We do not see the benefit of a mixed counter and timer approach where the RRC timer is started only after MAC counts to PREAMBLE_TRANS_MAX
Proposal 3: An RRC timer T3xx monitors Initial access and is started when RRCConnectionRequest is submitted to lower layers.
2.4. MAC initiated RACH

It is necessary to have means to stop RACH, should there be unexpected problems with the connected UE or eNB RACH processing, on the current cell. MAC stops RACH after PREAMBLE_TRANS_MAX in the case of DL data arrival as agreed in Sorrento meeting [2]. Either MAC or RRC could stop RACH in the case of UL data resuming.
We propose that MAC stops RACH after PREAMBLE_TRANS_MAX also for UL data resuming; such that for all cases of MAC initiated RACH (UL and DL data arrival), it is stopped by MAC after PREAMBLE_TRANS_MAX. The impact to the MAC specification is minimal and that keeps the inter-process communication between MAC and RRC to a minimum.

Another option is to introduce RRC monitoring of RACH initiated by MAC. The interaction could work as follows:
· MAC indicates RA_problem to RRC after PREAMBLE_TRANS_MAX
· RRC starts T3xy, the MAC RA monitoring timer

· If RACH succeeds after a problem was indicated, MAC indicates RA_success to RRC and RRC stops T3xy

· If T3xy expires: perform re-establishment procedure.

We note the following drawback: if there is a RACH problem, RRC may re-establish to the same (best) cell, and the same RACH problem may occur again, so the benefit of this solution compared to monitoring by MAC is not clear. It is clear that this solution requires more interaction between MAC and RRC and an additional RRC timer. Up to the last meeting, it was clear that MAC stopped after RACH in case of UL data arrival and the need for RRC to monitor RACH had not been shown.
It is noted that there are already existing RRC procedures to trigger a handover or a re-establishment in case of poor radio conditions if RACH initiated by MAC and these are independent of the RACH procedure. Therefore the robustness is equivalent, with reduced implementation burden due to inter process communication if MAC stops RACH initiated by itself.
Proposal 4: For UL data arrival (and DL data arrival (already agreed)), RACH stops after PREAMBLE_TRANS_MAX and RRC is not involved.

3. Conclusion

We proposed:
Proposal 1: No additional mechanism is required for RACH monitoring at handover.
Proposal 2: No additional mechanism is required for RACH monitoring at re-establishment.
Proposal 3: RRC timer T3xx monitors Initial access and is stated when when RRCConnectionRequest is submitted to lower layers.

Proposal 4: For UL data arrival (and DL data arrival (already agreed)), RACH stops after PREAMBLE_TRANS_MAX and RRC is not involved.
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