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1 Introduction
Random access procedure performance mainly in terms of latency and overhead is generally affected by collision/contention probability, time/frequency resources, number of accessing UEs, number of preamble signature, channel quality, UE identities, and even access causes and so on. 
In [1], early contention resolution shall be used where UE identity of contention winner provided in message 3 is echoed in the RRC contention resolution message. In contrast, contention loser has to restart random access procedure through RACH access (take time, make usage of DL/UL resource, may collide with others) again. 

In RAN2 59 meeting, access control [2] by indicating whether UEs should apply access control rules before deciding to transmit a signature in a RACH opportunity is agreed. In addition, for avoiding the additional delay in access, it’s also agreed that the access control rules (FFS) apply to second and subsequent RACH access attempts.
To meet the design requirements and save radio resources, latency and power consumption, optimization on RACH model shall be expected. In this contribution, RACH model optimization on contention resolution (note: contention resolution for events other than initial access is also applied) for reducing resource usage overhead and latency of random access procedure is discussed.
2 Consideration on “Re” Contention Resolution 

The T-CRNTI used in addressing message 4 is assigned in message 2, which may be mistakenly for one or more UEs. To solve contention problem, eNB, which received message 3 including UE identity, echoes UE identity back to the UE in message 4 (or use UE identity such as C-RNTI for addressing to winner) as contention resolution. 
According to the access model, message 4 by HARQ may be received unsuccessfully so that retransmission of message 4 is supported. However, when a losing UE(s) didn’t receive message 4 successfully at first transmission, the UE(s) could not detect its (their) UE identity so as to not know it (they) actually failed in the contention. The losing UE will still wait for retransmission from eNB; it takes unnecessary delay before its next random access attempt. In this situation, eNB does not fully use the opportunity to save the losing UE (e.g. give one more chance participating contention, especially when radio resources are available or its purpose on RA procedure is important/time critical). 
Consequently, another random access procedure attempt requiring transmitting message 1 and 2 and 3 wastes radio resources and power unnecessarily. Even though a losing UE detects its losing contention, it spends much more time before reach next contention opportunity. In addition, restart random access procedure can jeopardize other accessing UEs (collision and contention), especially when other accessing UEs perform random access for certain important purposes (e.g. handover). 

Moreover, with more considerations than access control [2] agreed in the last meeting, applying recontention resolution (as a kind of access control or backoff mechanism after message 4) not only “reduces the load on the signatures avoiding contention (e.g. reduce or remove capacity wastage) and enabling successful progression through the msg3 and msg4 access stages,” but also avoid the “trading for UE’s imposed delay” likely incurred by access control in message 2. For, the delay time is “used” by recontention UE(s) for waiting for recontention or other purposes (e.g. wait for NAS response explained in the following) when the wait period for recontetion is mostly much smaller than the time taken by performing a random access procedure once again.  In addition, recontention resolution also provides network flexibility (e.g. resource scheduling or congestion avoidance) and allows self-optimization of E-UTRAN. 
On the other hand, eNB may want to perform security operation or wait for NAS message before sending contention resolution to some UEs for certain purposes. Therefore, it might be necessary or at least possible for eNB to be able to send contention resolution in separate RRC contention resolution message for some UEs and to send RRC recontention resolution in RRC connection reconfiguration/modification command message to the rest of intended winners. 
With the aforementioned considerations (and possible similar consideration as wait timer for cell update in UMTS), we propose to allow the eNB to reconsider whether the losers can win the next (in the near future) contention (possible at next transmission of contention resolution message) or not (proposal 1). 
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Fig. Support of Recontention Resolution
For example, UE detecting itself as a loser and/or UE unsuccessfully received message 4 (or didn’t detect C-RNTI on control channel if there is one) considering itself as a potential winner may wait for next (e.g. a counter in subclause 7.2 for the number of times of re-contention resolution) contention resolution (with or without indication in RRC message or MAC control signalling) or certain period of time (e.g. a timer in subclause 7.3 similar to cell update wait timer in UMTS).  To achieve this, UE either needs to receive indication of re-contention or waits for re-contention when it’s addressed but not detecting its own UE identity (proposal 2). 

Finally, if a separate RRC contention resolution message is accepted in RAN2, we also propose that an eNB sends contention resolution in separate RRC contention resolution message for winner UE at normal contention and sends RRC recontention resolution in RRC connection reconfiguration / modification command message to the intended winner at recontention (proposal 3). 
(Note 1: RRC contention resolution message should be in general form, such as “RRC connection change command” message possible with NAS message or specific “RRC contention resolution” message, for both contention and recontention at least for initial access events (FFS). In case of handover, whether message 3 and message 4 could be contained in “UL information transfer message” and “RRC connection change command” respectively is also FFS. In case of scheduling request, whether MAC signalling is necessary is TBD.)

(Note 2: In case that network appreciates some UEs with quick contention response as winners, separate RRC contention resolution message can be sent while the remaining losers (e.g. network has no enough resource to admit them or the network want to perform authentication and/or security function first for those original losers) may be processed with recontention resolution with RRC connection change command message if they turn out to be winners at recontention.  The intention of early contention resolution is to reduce delay at waiting NAS response message for both contention winners and losers while perceived delay for losers can be further reduced by recontention resolution as well as perceived delay for winners can be further reduced if they failed at reception of contention resolution.) 
3 Conclusion

In the above discussion, proposals related to optimization of RA procedure contention resolution are introduced. 

Proposal 1: allow the eNB to reconsider whether the losers can win the next (in the near future) contention (possible at next transmission of contention resolution message) or not.
Proposal 2: UE either needs to receive indication of re-contention or waits for re-contention when it’s addressed but not detecting its own UE identity. 

Proposal 3: an eNB sends contention resolution in separate RRC contention resolution message for winner UE at normal contention and sends RRC recontention resolution in RRC connection reconfiguration / modification command message to the intended winner at recontention.
The purpose of contribution is to provide our sentiments on demanded or useful optimization on reducing resource and power consumption as well as minimizing accessing latency and collision probability while providing scheduling and prioritization flexibility at network. Finally, with discussion at RAN2, we propose to cover the agreed part in the TSs. 
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