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1
Introduction
This contribution discusses two open issues in the specification of the random access procedures. The first of these is addressing of the Message 2 in case of dedicated preambles. UEs that perform non-contention based random access are carrying CRNTI, and the question is if eNB should have the possibility to address Message 2 also with CRNTI or should RA-RNTI be always used. The second question is contention resolution in case of non-initial access. There have been some proposals that no contention resolution message is sent in this case. We discuss the disadvantages of such proposal and propose that a contention resolution message is used in all cases. Furthermore, we discuss the delivery of the contention resolution message.  
2
Message 2 addressing for dedicated preambles
The alternatives for addressing Message 2 of the non-contention based procedure were considered for instance in [1]. Discussions in 3GPP have converged to two alternatives: In Alternative 1, the Message 2 is always addressed with RA-RNTI. In Alternative 2, eNB decides if CRNTI or RA-RNTI is used for addressing. Using RA-RNTI is clearly more efficient if at least two preambles (two dedicated or a dedicated and a contention based preamble) are acknowledged: The control channel resources due to the L1/L2 control channel are saved, which more than compensates the overhead due to unnecessary C-RNTI_temp and preamble index fields of the Message 2. It should be noted that if the C-RNTI_temp allocation system of [2] is used, there is no overhead connected to unnecessary C-RNTI_temp if at least one contention based preamble is acknowledged together with dedicated preambles.        
Furthermore, Alternative 1 is simpler in terms of the implementation and specification because the handling of Message 2 would be the same in both the contention based and the non-contention based procedure. Although two benefits are mentioned in previous discussions, we do not believe that the complexity increase would be justified by them based on the following analysis: 
-
Addressing with CRNTI would allow utilization of HARQ that would improve the reliability and reduce delays. 
A complication is that a special HARQ procedure would be needed because UE cannot send NACK if it fails to decode Message 2 and does not know the right timing advance. In addition, because Message 2 is very short, tuning its error rate much worse than the error rate of DL allocations would not save resources considerably. 
-
Addressing with CRNTI would save DL-SCH resources when only one dedicated preamble needs to be acknowledged.

The bit fields reserved for C-RNTI_temp (16 bits) and preamble index (6 bits) would be saved with CRNTI addressing if only one preamble needs to be acknowledged. The relative saving is considerable but the absolute saving in DL resources is quite small.
For these reasons, we propose Althernative 1. 
Proposal 1: Message 2 for a dedicated preamble is addressed always with RA-RNTI. 

3
Contention resolution
3.1
Open issue in the procedure

It has been agreed that the contention-based random access of UEs without C-RNTI (initial access) needs the contention resolution procedure [3]. However, the need of the contention resolution message for the contention-based random access of UEs with C-RNTI (non-initial access) is still open. 

One approach is to remove the contention resolution message from the procedure and introduce a timer for detecting the loss in the contention [3]. In this approach, every UE starts the 3-5 ms timer after the message 3, and knows it wins if it receives an UL resource allocation before the timer expiration, and knows it loses if the timer expires. According to [4], the gain of this approach is the 1.2 % overhead reduction in 5MHz bandwidth system and the possibility of the delay reduction. However, as the contention resolution message may come with longer delay (e.g. for combining L3 message from MME in message 4 as proposed in [5]), the optimal timer for detecting the contention would be longer than 3-5 ms. With that longer timer setting, this approach would increase the average delay for the losing UEs differently from what is claimed in [4]. Also as agreed in the UL synchronization procedure, the system should have a back-up mechanism where the UE with C-RNTI is requested to perform random access with non-dedicated preamble. In this case, the UE does not receive any UL resource allocation after that and cannot know if it wins or not. Furthermore, 1.2% is not very significant overhead reduction that can justify these possible problems.

Another approach is to use an explicit contention resolution message addressed to C-RNTI_temp containing the UE ID sent in message 3. Both the winning UE and losing UEs decode this explicit contention resolution message as they do not know whether they win or lose before decoding it, and know the result. In terms of a UE with C-RNTI, as there is anyway a possibility that eNB decides to signal L1/L2 control to the C-RNTI, the UE with C-RNTI needs to monitor its C-RNTI even during the random access process and the L1/L2 control signal to the C-RNTI needs not to be delayed even in this approach. Thus for simplicity and possibly the shorter delay for losing UEs, we propose to use an explicit contention resolution message for all cases. 

Proposal 2: Contention resolution message is sent also in case of non-initial access. 

3.2
Open issue in the contention resolution message delivery

If it is agreed that the contention resolution message is sent also in case of non-initial access, the next open issue is the delivery mechanism of contention resolution message. As usual, there are possibilities for L1/L2 control signal, MAC control message, and RRC message.

It has been agreed that the RRC message is used in case of initial access. However, as RRC does not need to be involved with the contention resolution message especially in case of non-initial access case, we propose to use either MAC control message or L1/L2 control message. The advantage of using L1/L2 control signal is that it does not introduce any overhead in DL-SCH.

Proposal 3: Contention resolution message in case of non-initial access case is delivered either by MAC control message or by L1/L2 control signal. We propose to discuss which approach to use for agreement. 

4
Conclusion

Our proposals are:
Proposal 1: Message 2 for a dedicated preamble is addressed always with RA-RNTI.
Proposal 2: Contention resolution message is sent also in case of non-initial access.
Proposal 3: Contention resolution message in case of non-initial access case is delivered either by MAC control message or by L1/L2 control signal. We propose to discuss which approach to use for agreement. 
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