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1.
Introduction
In LTE, the uplink HARQ within the MAC sublayer supports synchronous HARQ (except for NB-IoT, BL UEs, UEs in enhanced coverage, SCells configured with uplink LAA, and PUSCH enhanced mode) based on TS 36.300[1].  In NR, RAN2 agreed that the uplink HARQ within the MAC sublayer will support only asynchronous HARQ in RAN2#95 and it was captured in TR 38.804[2].  

In TR 38.804[2], we discussed the following: 
	6.2
HARQ
From MAC perspective, it is preferable for NR to support only asynchronous HARQ in UL and DL.
….



In this contribution, we discuss potential impact of asynchronous HARQ on Msg3 transmission in NR.

2.
Discussion
In synchronous HARQ procedure, both of non-adaptive retransmission and adaptive retransmission are used while only adaptive retransmission is used in asynchronous HARQ procedure. 

In RAN2#95, RAN2 agreed that only asynchronous HARQ is supported in NR. As asynchronous HARQ procedure support adaptive retransmission while not supporting non-adaptive retransmission, it is quite straightforward that Msg3 is to be retransmitted by using adaptive retransmission in NR.

Observation1. In NR, Msg3 retransmission is done by using adaptive retransmission by PDCCH masked with Temporary C-RNTI.
However, this may have an impact on the gNB scheduling and RA procedure performance.
In RA procedure, once the Msg3 is transmitted, the UE starts mac-ContentionResolutionTimer. If Contention Resolution is not successful until mac-ContentionResolutionTimer expires, the UE will retry RA preamble transmission. As there is no non-adaptive retransmission, if the gNB wants to order Msg3 retransmission, the gNB should order adaptive retransmission before mac-ContentionResolutionTimer expiry so that the UE retransmits Msg3 and restarts the timer. Otherwise if the gNB doesn’t order an adaptive retransmission before mac-ContentionResolutionTimer expiry, it would result in that the UE fails at Contention Resolution although the UE performs Msg3 transmission only once. 

It may be considered as a scheduling restriction or complexity to make the gNB to order the adaptive retransmission always within the mac-ContentionResolutionTimer because:

· In LTE, the UE can retransmit the Msg3, i.e., by using non-adaptive retransmission, even without being scheduled for adaptive retransmission;

· In NR, for normal uplink data transmission other than Msg3, the UE waits until the gNB schedules an adaptive retransmission or a new transmission, and thus, the gNB doesn’t need to order adaptive retransmission within a certain time.
In the meanwhile, in NR, PDCCH overload situation may occur because all retransmissions rely on adaptive retransmission. Therefore, the gNB may not be able to provide a PDCCH for Msg3 retransmission even though the gNB takes care of Msg3 retransmission more than other uplink retransmissions.

Observation2. In NR, relying only on adaptive retransmission for Msg3, the gNB would need to order adaptive retransmission (if needed) before mac-ContentionResolutionTimer expiry. Otherwise, the UE would fail at Contention Resolution after transmitting the Msg3 only once.
If we want to ensure that Msg3 is retransmitted even in PDCCH overload situation and/or without non-adaptive retransmission, it would be beneficial to provide an UL grant for Msg3 retransmission (Msg3 Retx grant) in RAR together with an UL grant for Msg3 initial transmission. 

Given that Msg3 would be basically retransmitted by using adaptive retransmission but Msg3 Retx grant is for the case when there was no adaptive retransmission, Msg3 Retx grant could occur only once within mac-ContentionResolutionTimer, e.g., on the subframe where mac-ContentionResolutionTimer is to be expired. The UE performs Msg3 retransmission by using Msg3 Retx grant only if the UE doesn’t receive any adaptive retransmission UL grant or if the Contention Resolution has not been successful until Msg3 Retx grant occurs. Similar to non-adaptive retransmission, the maximum number of using Msg3 Retx UL grant may be required in order to declare the Contention Resolution failure after reaching its maximum number. 
However, as long as we decided to rely only on asynchronous HARQ, it may be considered that it is network’s responsibility that all the retransmission should be done fine, and the PDCCH design should be great enough to handle the adaptive retransmissions without any problem. Thus, we propose that

Proposal. RAN2 discuss whether there should be another way to retransmit the Msg3 and extend mac-contentionResolutionTimer other than adaptive retransmission in NR.
3.
Conclusion
In this contribution, we discuss the Msg3 (re-)transmission, and we propose the following.

Observation1. In NR, Msg3 retransmission is done by using adaptive retransmission by PDCCH masked with Temporary C-RNTI.
Observation2. In NR, relying only on adaptive retransmission for Msg3, the gNB would need to order adaptive retransmission (if needed) before mac-ContentionResolutionTimer expiry. Otherwise, the UE would fail at Contention Resolution after transmitting the Msg3 only once.
Proposal. RAN2 discuss whether there should be another way to retransmit the Msg3 and extend mac-contentionResolutionTimer other than adaptive retransmission in NR.
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