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1. Introduction

In Shenzhen meeting, RAN2 made good progress on the RACH modelling as summarized in [1]. Main agreements are as follows:

· MAC performs endless transmissions
· MAC informs RRC of failure, when PREAMBLE_TX_COUNTER reaches maximum. (only one indication, or periodical is FFS)

· UE RRC decides whether MAC attempt should be stopped or not

In this document, we discuss several remaining issues on RACH modelling.

2. Discussion
Endless RACH procedure for DL data resuming?

Current agreement is to abort RACH procedure in MAC after PREAMBLE_TX_COUNTER reaches maximum for DL data resuming based on discussion in [2]. We think this should be kept, since it’s possible for UE to detect PDCCH incorrectly. In addition, if endless RACH procedure is supported for DL data resuming, end time for dedicated preamble has to be introduced. This leads to additional complexity. Therefore, endless RACH should not be supported for DL data resuming. Consequently, no RACH failure indication is required from MAC to RRC. In [1], it’s stated that MAC triggers endless RACH procedure for DL data resuming. But, we think this is not correct. 

Proposal 1: We propose not to support endless RACH for DL data resuming. 

How to stop endless RACH reattempt?

RRC needs to stop endless RACH reattempt in MAC except for DL resuming. Three alternatives are foreseen as follows:

Alt.1: Use counter in RRC like UMTS (i.e. V300/V301)

Alt.2: Use timer in RRC instead of counter

Alt.3: Rely on higher layer (e.g. NAS timer)

In case of handover complete transmission, RRC resets MAC at T304 expiry. Assuming that T304 is short enough like several hundreds milli-seconds, we think T304 is sufficient to handle endless RACH reattempts. For RRC connection re-establishment case, T311 might be used as well. However, T311 could be set to a long value like several seconds. In order to avoid long RACH reattempts, we think that an additional handling is required. Therefore, RRC connection (re-)establishment and UL data resuming case has to be considered.

Alt.3 could be a solution for the RRC connection establishment scenario, since we assume that NAS anyway has functionality to abort RRC procedure and RRC will consequently reset MAC at this case. However, Alt.3 is not suitable as a baseline solution, since alignment among several cases is preferable. Therefore, Alt.1 or 2 has to be used.

In case of Alt.1, RRC needs to count indicated RACH failures. Therefore, it will be mandatory for MAC to inform RRC of failure periodically. In order to have same handling between RRC connection (re-)establishment and UL data resuming case, counting is only started from first RACH failure indication by MAC, since RRC only knows RACH attempt in MAC by RACH failure indication for UL data resuming. The behaviour is illustrated in Figure 1 (a).

As similar to Alt.1, in case of Alt.2, RRC will start timer after first RACH failure indication from MAC in order to align behaviour between RRC connection (re-)establishment and UL data resuming, since RRC can not start timer for UL data resuming before. The behaviour is illustrated in Figure 1 (b). The timer handling in RRC will be quite similar to radio link problem handling.
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(a) Alt.1: Counter approach                                                  (b) Alt.2 timer approach

Figure 1: RRC behaviour to stop endless MAC reattempts

Benefit of Alt.1 is that RRC can handle RRC connection reject case like in UMTS. In case UE receives RRC CONNECTION REJECT message for the UE, MAC considers that RACH procedure is successful. Therefore, RRC needs to re-initiate RACH procedure after wait time indicated by the RRC CONNECTION REJECT message. The re-initiation could be done within the loop of RRC counter. In case of Alt.2, if timer to stop endless MAC reattempts is used to handle RRC connection reject case, the timer may be expired during wait time, since wait time could be very long (i.e. 15s). However, it may not be necessary to handle reattempt by using the timer. For example, timer to stop endless MAC reattempts can be stopped after RRC receives RRC CONNECTION REJECT message. Then, RRC can re-initiate RACH procedure after wait time, until NAS aborts RRC connection procedure (i.e. Alt.3 behaviour). Alternatively, it’s also possible to support reattempt after RRC CONNECTION REJECT message reception at NAS layer. Therefore, benefit of Alt.1 is not so big compared to the second alternative.
On the other hand, drawback of Alt.1 will be handling of overload case. In case of overload, Msg1 retransmission could be 1 second as maximum. Therefore, UE may try RACH procedure very long period, if counter is used. This problem is solved by Alt.2, since RACH procedure is stopped by timer irrespective of the number of Msg1 retransmission in MAC. Therefore, Alt.2 seems the preferred solution.

Whether an additional timer is required or not should be considered for Alt.2. As stated above, timer handling in RRC is similar to T310 from the modelling point of view. However, source of indication is different, since radio link problem is indicated by L1 and RACH problem is indicated by MAC. If one timer is used for the handling of radio link problems and RACH problems, this makes timer handling complicated from RRC perspective. For example, it will happen that radio link problem occurs after RACH failure as illustrated in Figure 2 as we think radio link problem detection is based on reference signal. In this case, it’s not so clear how RRC can handle a radio link problem indication while T310 is already running (triggered by RACH failure indication from MAC). In addition, RRC behaviour with respect to T310 upon after radio link recovery is also not so clear. Therefore, we think it’s better to have different timer from T310 for RACH procedure in order not to complicate radio link error handling. Potentially, the value could be same as T310, if we need some signalling optimization. This could be considered after we concluded exact value range in our view.
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Figure 2: scenario to have RACH failure and radio link problem at the same time

Proposal 2: Timer in RRC should be used to stop endless RACH procedure in MAC. The timer should be started after first RACH failure indication from MAC. The timer should be different from T310.

MAC informs RRC of failure periodically?

Whether MAC needs to inform RRC of failure periodically, or not is still FFS. As discussed above, we propose to use timer in RRC to stop endless RACH reattempts in MAC. Therefore, only one indication would be generally enough for this purpose. However, we think that it’s still useful to have periodical RACH failure indication from MAC. For example, from implementation perspective, it’s possible to use RACH failure indication from MAC as trigger to perform cell reselection. In RRC connection establishment procedure, cell reselection is supported. In order to avoid cell reselection during signalling exchanges between UE and eNB (e.g. cell reselection during Msg4 reception), it will be useful to use RACH failure indication, since the indication means that RACH procedure is restarted in MAC. As already discussed before, detailed cell reselection behaviour in RRC connection establishment procedure will be left to UE implementation. Therefore, we don’t see need to have mandatory behaviour. However, it would be nice if RAN2 could confirm that such optimization is allowed by UE implementation.

Proposal 3: We propose whether MAC informs RRC of failure periodically, or not is left to UE implementation. The indication may be used by RRC as trigger to perform cell reselection

UE behaviour after CondA (Msg2 reception) in case of dedicated preamble
In case of handover complete transmission, Msg3 transmission or Msg4 reception may be failed after CondA (i.e. Msg2 reception) in case of dedicated preamble. In our understanding, UE behaviour in this scenario is same as for the UL data resuming case. Therefore, UE will start from contention based RACH procedure without using dedicated preamble, if dedicated scheduling request is not allocated by handover command. According to the current agreements, UE MAC does not buffer Msg3 in case of dedicated preamble. Therefore, Msg3 is only retransmitted as RLC retransmission after transmission failed. Consequently, if local NACK is not implemented, first part (or full) of handover complete message is only transmitted after RLC status report from eNB
Proposal 4: We propose to confirm that current agreement is to use UL data resuming behaviour after CondA in handover complete transmission case

Is T310 used for RRC connection re-establishment procedure?
This will depend on modelling of state during RRC connection re-establishment procedure. In our view, this could be treated as same as RRC connection establishment procedure. Therefore, following behaviour is proposed:
· Cell reselection will occur during RRC connection re-establishment procedure as same as establishment
· Consequently, T310 is not needed for re-establishment as same as establishment, since cell reselection will be performed in bad radio condition 
Proposal 5: T310 is not necessary during RRC connection re-establishment procedure
3. Conclusion
This document discusses RACH modelling issue. We propose RAN2 agrees following proposals.

Proposal 1: We propose not to support endless RACH for DL data resuming.
Proposal 2: Timer in RRC should be used to stop endless RACH procedure in MAC. The timer should be started after first RACH failure indication from MAC. The timer should be different from T310.
Proposal 3: We propose whether MAC informs RRC of failure periodically, or not is left to UE implementation. The indication may be used by RRC as trigger to perform cell reselection
Proposal 4: We propose to confirm that current agreement is to start UL data resuming behaviour after CondA in handover complete transmission case
Proposal 5: T310 is not necessary during RRC connection re-establishment procedure
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