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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#115e- meeting, preliminary agreements on MSG3 repetition were made [1].
Agreements:
1. RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR
1. Msg3 repetition is applicable to all cases that trigger 4-step CBRA procedure (can come back if we identify that some specific case should not be covered)
1. A separate RSRP threshold is introduced for requesting Msg3 repetition

Agreements via email - from offline 111:
1. Extension of ra-ResponseWindow and ra-ContentionResolutionTimer are not needed for Msg3 repetition.
1. RAN2 confirms enhancing MAC RAR for indicating MSG3 repetition is not supported.
1. Postpone the discussion on UE capability (i.e. whether explicit UE capability is needed for indicating the support of Msg3 repetition).

In this document, we concentrate some remaining issues left last meeting. And our proposals are summarized in section 3.
Discussion
2.1 Start of ra-ContentionResolutionTimer
In last meeting, when to start ra-ContentionResolutionTimer was discussed in the offline [2]. However, there is no consensus on this issue. Two options are provided.
	Proposal 3	(To discuss) For starting/re-starting ra-ContentionResolutionTimer in Msg3 repetition, to select one of following options:
· Option 1[6]: (Re)start ra-ContentionResolutionTimer in the first symbol after all Msg3 repetitions;
· Option 2[4]: (Re)start ra-ContentionResolutionTimer in the first symbol after each Msg3 repetition.


Meanwhile, it has been agreed that no extension of ra-ContentionResolutionTimer is needed in MSG3 repetition.
In the following, we continue to study the two options.
· Option 1: the MAC entity only starts the ra-ContentionResolutionTimer for the last transmission of the MSG3 repetitions.
In this option, the timer is only started for the last transmission in the repetition. It means that the UE does not expect scheduling of MSG4 or MSG3 retransmission until all the repetitions of MSG3 have been transmitted.


Figure 1: Starting ra-ContentionResolutionTimer at the last MSG3 repetition

· Option 2: the MAC entity starts and restarts the ra-ContentionResolutionTimer after each transmission of MSG3 repetition.
In this option, the UE starts ra-ContentionResolutionTimer at each transmission of MSG3 repetition. Therefore, the UE can receive PDCCH command for MSG4 or retransmission for MSG3 after the first transmission of MSG3 repetition. If MSG4 for the UE is successfully decoded, ra-ContentionResolutionTimer will be stopped. Therefore, early termination of MSG3 repetition may be achieved in option 2 if the network could decode the MSG3 by the former MSG3 transmissions. Therefore, the UE could stop transmission of the subsequent MSG3 repetitions. It is beneficial to reduce some uplink resources and RA latency. This is especially helpful for TDD operation.



Figure 2: Starting ra-ContentionResolutionTimer at each transmission of MSG3 repetition

In RAN1#105-e meeting, it was agreed that the UE requests MSG3 PUSCH repetition at least the RSRP of the downlink pathloss reference is lower than an RSRP threshold [3]. That means MSG3 PUSCH repetition is typically enabled when the coverage is poor. Furthermore, it is also agreed in RAN1#106-e meeting [4] that at least repetition factor K = {1, 2, 4} for MSG3 PUSCH repetition. Hence, the network can configure one proper repetition number for MSG3 PUSCH for the UE. Therefore, it is most likely that gNB decodes the MSG3 after receiving all the MSG3 repetitions since the repetition number is configured by the network. 
	RAN1#105
Agreement: A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.
· FFS the determination of the RSRP threshold.

	RAN1#106
Agreement 
· Support at least repetition factor K = {2, 4} for Msg3 PUSCH repetition. 
·  FFS whether to support other values, e.g., 8. 
Note: K=1 is supported and how to support K=1 is FFS.  


If the ra-ContentionResolutionTimer is (re)started after each transmission of MSG3 PUSCH, UE has to monitor PDCCH unnecessarily even if the gNB doesn’t decode individual MSG3 transmission correctly. The benefit of early termination for MSG3 PUSCH repletion is marginal. Therefore, we propose that:
[bookmark: _Toc82508223]Proposal 1: ra-ContentionResolutionTimer is started for the last transmission of the MSG3 repetitions.
2.2 Separate configuration for minimum cell acess threshold
In RAN2#115-e meeting, some companies indicate that it is necessary to define separate values of cell selection parameters for MSG3 repetition, for example Qrxlevmin and Qqualmin. In cell selection criterion S, the following conditions should be satisfied [5]:
	The cell selection criterion S is fulfilled when:
	Srxlev > 0 AND Squal > 0


where:
	[bookmark: _Hlk505630812]Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset )– Pcompensation - Qoffsettemp
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp






In our understanding, these parameters are related to cell coverage. If some cells configured with new threshold lower than the legacy values, the cell coverage is enlarged. So, there may potential overlapping between adjacent cells which is depicted in Figure 3.


Figure 3: Potential overlapping between adjacent cells
Therefore, we propose that:
[bookmark: _Toc82508224]Proposal 2: No need to define separate values of minimum cell access thresholds for MSG3 PUSCH repetition.
Conclusion
In this document, we analyse remaining issues for MSG3 repetition. And the following proposals are provided:
Proposal 1: ra-ContentionResolutionTimer is started for the last transmission of the MSG3 repetitions.
Proposal 2: No need to define separate values of minimum cell access thresholds for MSG3 PUSCH repetition.
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