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1. Introduction

RACH procedures are used for several purposes. In order to handle failure cases, timer would be used for each RACH procedure. In general, it would be desirable to have common usage of the timer among RACH procedures. This document checks RACH procedure behaviour for each purpose, and proposes to use one common timer handling behaviour.
2. Discussion
Several alternatives could be considered to handle timers for RACH procedures. We think following alternatives are foreseen in discussion so far.
Alt.1: One timer is used for Message 1-4
Alt.2: Two timers are used. One timer is used to manage Message 1 retransmission. The other timer is used to manage Message 3 transmission and Message 4 reception. For Message 1 retransmission, counter might be used instead of timer
Alt.3: Two timers are used. One timer is used to manage Message 1 retransmission. The other timer is used to manage Message 4 reception. For Message 1 retransmission, counter might be used instead of timer as same as Alt.2
Note that if counter is used instead of timer for Message 1 retransmission, the counter is different from "Preamble_Transmission_Counter". The counter is incremented by one when "Preamble_Transmission_Counter" reaches maximum.
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Figure 1: Possible timer start points for RACH procedures
Initial access and radio link failure recovery:
For initial access and radio link failure recovery, T300 and T301 are already defined in [1]. Although the start time is different from the current agreement, in order to fulfill the role of these timer, following mapping would be the relation between T300/T301 and timer of each alternative:
Alt.1: T300/T301 is the timer for Message 1-4

Alt.2: T300/T301 is the timer to manage Message 3 transmission and Message 4 reception

Alt.3: T300/T301 is the timer to manage Message 4 reception

Alt.1 or Alt.2 is better from error handling perspective. As discussed in [2], we think T300/T301 should be started before receiving HARQ ACK for Message 3 in order to solve ACK->NACK misinterpretation for Message 3, since UE may receive Message 4 without starting T300/T301.
For Alt.1 or Alt.2, we see following difference. Benefit of Alt.1 is to support Message 1 retransmission without adding another timer. On the other hand, the timer value has to be conservative because of Message 1 retransmission in terms of power ramping. This would be significant in case backoff is applied. Benefit and drawback of Alt.2 is basically opposite to that of Alt.1.
Handover complete transmission:
For handover case, T_handover is defined in [3] for the discussion. Even though some proposals doesn’t use T_handover, we assume that counter is used to handle Message 1 retransmission. Therefore, no timer approach could be included in Alt.2 or Alt.3. Relation between T_handover and timer of each alternative could be as follows:

Alt.1: T_handover is the timer for Message 1-4

Alt.2: T_handover is the timer to manage Message 1 retransmission. Possibly, this is counter instead of timer
Alt.3: T_handover is the timer to manage Message 1 retransmission. Possibly, this is counter instead of timer
Alt.2 or Alt.3 would be better, since our understanding is that T_handover should not be long in order to check accessibility to target cell as soon as possible. In case of Alt.3, T_handover has to be long in order to take account of Message 3 retransmission and Message 4 retransmission. Therefore, Alt.2 or Alt.3 should be selected.
UL data resuming:
As same as Handover complete transmission discussion, it’s better to avoid long timer in order to check accessibility to source cell. The reason is that it’s possible for UE to move to outside of service area of serving cell. Therefore, Alt.2 or Alt.3 should be selected.
DL data resuming:
For DL data resuming, we think neither timer nor counter is required except for the number of random access preamble retransmission in terms of power ramping as discussed in [4].
3. Conclusion
Based on analysis for each RACH procedure, it seems that Alt.2 is better approach. Therefore we propose that RACH procedure is handled by two timers, one timer to manage Message 1 retransmission and other timer to manage Message 3 transmission and Message 4 reception.
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