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1. Introduction

In RAN#38, it was agreed to move contention resolution entity from RRC to MAC. Based on this change, email discussion was held in RAN2 reflector [1]. This document shows our view on RACH modelling.
2. Discussion
Our proposed MAC modelling is illustrated in Figure 1. Main points are as follows:
1. MAC handles Message 1 retransmission and Message 3 retransmission, if PREAMBLE_TX_COUNTER does not reach maximum. At contention resolution failure or contention resolution timer expiry, Msg1 retransmission is performed by MAC, if PREAMBLE_TX_COUNTER does not reach maximum. MAC informs RRC/RLC of failure, when PREAMBLE_TX_COUNTER reaches maximum. RRC or RLC depends on who initiate the RACH procedure.
2. MAC handles backoff informed by Message 2. When PREAMBLE_TX_COUNTER reaches maximum, MAC delays to inform RRC/RLC of failure based on backoff. Therefore, RRC/RLC does not need to take account of backoff.
3. RRC handles counter for the number of attempt in RRC (i.e. V300) in order to decide whether RRC should re-attempt or not. This is only for RRC connection (re-)establishment case.
4. RRC handles wait time informed by RRC Connection Reject. V300 is incremented by one.
5. RLC handles counter for the number of attempt in RLC for UL data resuming and Handover complete cases. The behaviour should be identical to normal RLC retransmission except for the trigger of the retransmission is failure of the RACH MAC behaviour.
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Figure 1: Proposed RACH model 
In this model, following issues which were discussed in email discussion are solved.
MAC level re-attempt:
In this model, MAC level re-attempt is allowed after contention resolution failure and contention resolution timer expiry by PREAMBLE_TX_COUNTER. 
Cell reselection:

RRC handles counter to attempt for RRC connection (re-)establishment. When RRC is informed by MAC that RACH procedure is failed, RRC can support cell reselection to go to different cell, if cell reselection criteria are satisfied before.
Procedure to cancel ongoing RACH procedure from higher layer should be avoided to makes UE implementation simple. In this model, cell reselection only happens, when RACH procedure is terminated in MAC level. Therefore, UE behaviour is simplified.
Backoff handling:
RRC re-attempts RACH procedure without considering backoff, since MAC delayed to inform RRC of failure based on calculated backoff in MAC. Therefore, RRC does not need to take care of backoff. In addition, MAC also doesn’t need to maintain backoff status in previous RRC level attempt, since MAC will receive new overload indication in Message 2 as response to Message 1, if overload condition is continued. Only drawback is MAC can’t perform backoff, when Message 2 is missed. However, only limited number of UEs will miss Message 2. Therefore, this doesn’t lead problem to RRM.
It should be noted that we assumed that backoff range should be at least less than or equal to 1.6s. The value range will be e.g. 50ms, 100ms, 200ms, 400ms, 800ms, and 1.6s, and we think typically 50ms or 100ms would be enough. The reason is that overload indicator is only used at the beginning stage of congestion, since access class control should be started to control congestion soon and these are effective for UEs who starts RACH procedure lately.  
RRC connection reject:
UE behaviour to support RRC connection reject is not changed. Therefore, there is no impact to other layer (e.g. NAS). Our understanding is that NAS layer doesn’t need to have repetition in order to support temporal AS problem.
3. Conclusion
This document discusses RACH modelling issue. We propose RAN2 agrees RACH modelling described in section2.
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