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1
Introduction
Currently RAN2 has agreed to define he RRC contention-resolution (CR) for initial access. However, for non-initial access case, it is still open that whether the MAC CR is used nor not. In this contribution we discuss the need for the MAC CR for non-initial access. 
2
Discussion
At first, contention-based access for non-initial access with MAC CR is shown in Fig.1. In this example, the capture effects occurred between UE1 (winning UE) and UE2 (losing UE) because of the collision of the signature and the large difference in received powers from two UEs. At the Msg3 the losing UE2 cannot know the UE has not been detected yet by the eNB. After receiving the HARQ ACK for Msg3, the eNB sends MAC CR message and the UEs can know whether the Msg1, i.e. RACH, could be detected or not. The content of MAC CR message is not fixed, but at least the permanent C-RNTI send on Msg3 by the winning UE will be included. After detecting that its C-RNTI is not included in MAC CR message, the losing UE retry from Msg1. Due to this explicit MAC CR message, the losing UE can move to the first step smoothly, although some radio resources are used for this MAC CR message every 10ms in assuming RACH slot is allocated every 10ms. 
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Fig. 1: Contention-based access for non-initial access with MAC CR
On the other hand, contention-based access for non-initial access without MAC CR is shown in Fig.2. Instead of the explicit MAC CR message, a timer is used for the losing UE. Obviously the timer (we refer to it as CR timer) should be defined if the explicit MAC CR message is not defined for non-initial access. The start timing of the CR timer may be e.g. Msg2 or Msg3 [2]. If the CR timer is started at Msg2 reception or Msg3 transmission, the length of the CR timer should be determined by taking into account the maximum number of HARQ repetitions for Msg3 and this would cause the excess waiting time for the normal case, i.e. no need for retransmission of Msg3. From our view, with considering the use of HARQ for Msg3 the CR timer should be started at the reception of ACK for Msg3. In the example shown in Fig2, the UE2 is losing and waiting for the expiration of the CR timer after reception of ACK for Msg3. After the expiration of the CR timer, the UE2 can recognize the losing and retry from RACH at the next RACH slot. 
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Fig. 2: Contention-based access for non-initial access without MAC CR

We compare the non-initial access with and without MAC CR in Talbe1 and Fig.3. In terms of the overhead of L1/L2 control channel (PDCCH), the one with MAC CR has about 1.2% overhead in assuming 3RBs is used for MAC CR and 1 RACH slot is located every 10ms, while one without MAC CR has no overhead. In terms of the additional delay after receiving ACK for Msg3, the one with MAC CR has about 3ms delay. If the HARQ is used as it has been agreed for a RRC CR message for initial access, the delay will be 3~18ms in assuming HARQ RTT of 6ms and 0~2 retransmissions of MAC CR message. Since this delay is changed depending on the actual number of HARQ, it will be as short as possible. On the other hand, one without MAC CR has about 3~5ms delay in assuming the transmission of Msg5 is ensured within the CR timer. Since the delay is fixed, it should be a conservative setting to some extent depending on the implementation. With respect to the additional delay after Msg3 for the losing UE, the one without MAC CR is almost same as the one with MAC CR normally. Thus, we prefer the use of the CR timer to define the explicit MAC CR message from both the overhead and the additional delay for the losing UE point of view. 
Table1: Comparison of non-initial access with and without MAC CR
	
	w/ MAC CR
	w/o MAC CR (CR timer)

	Overhead of PDCCH (5MHz)  
	· 1.2% in assuming 3RBs for CR and RACH interval of 10ms.
	· No overhead 

	Delay for losing UE after Msg3
	· 3ms in assuming HARQ is not used for MAC CR. 
· 3~18ms in assuming HARQ RTT of 6ms and 0~2 retransmissions.
· Variable delay 
	· 3~5ms in assuming that the transmission of Msg5 is ensured within CR timer.
· Fixed delay based on CR timer


[image: image3.emf]HARQ

UE1

eNB

UE2

Winning

Losing 

ACK

Msg1~3

Msg4

UE1

eNB

UE2

Winning

Losing 

Msg1~3

Msg5

CR timer

3~5 ms

6ms

Msg1

(a) with MAC CR (a) without MAC CR


Fig. 3: Comparison of with and without MAC CR

3
Summary
We compared the non-initial access with and without MAC CR message. From the overhead point of view, the one without MAC CR is preferable. While from the additional delay for the losing UE, the one without MAC CR is almost same as the one with MAC CR. Thus, from the both overhead and the additional delay point of view, we prefer the one without MAC CR, i.e. the non-initial access using the CR timer. 
4
Conclusion
In this contribution we discuss the MAC CR for non-initial access. From both the overhead and the additional delay for the losing UE point of view, we propose to use the non-initial access without MAC CR, i.e. the CR timer is used for non-initial access. We propose that RAN2 discuss the need for the MAC CR message based on the discussion above and capture our proposal in [1].
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