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Introduction
In RAN#92e meeting, RAN2 was added as responsible WG for the following objective of NR coverage enhancements (RP-211566 [1]):
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1, RAN2]

In this contribution, we discuss RAN2 aspects of Msg3 PUSCH repetition.
Discussion
In RAN1#105-e meeting, following was agreed regarding Type A PUSCH repetitions for Msg3:
	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.
…
Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. [what is same SSB index within an SSB-RO mapping cycle mean?]
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.
…



RACH resource selection
RAN1 agreed that “A UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink pathloss reference is lower than an RSRP threshold.” The determination of the RSRP threshold will be further discussed in RAN1. Related RAN2 discussion is RACH resource selection, which is handled in companion contribution [2].  
Start of ra-ContentionResolutionTimer
As discussed in [3], one potential ambiguity regarding Msg3 PUSCH repetition is the condition to start ra-ContentionResolutionTimer. In TS 38.321 clause 5.1.5, following is specified:
	Once Msg3 is transmitted the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission in the first symbol after the end of the Msg3 transmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;


The ambiguity is how to interpret “Once Msg3 is transmitted” since ra-ContentionResolutionTimer is started after Msg3 transmission. In RAN1#105-e meeting, there were two interpretations as below, and no consensus was reached in RAN1.
· Interpretation 1: Each HARQ retransmission is one repetition and the timer could be re-started in the first symbol after the end of HARQ retransmission i.e., each repetition. 
· Interpretation 2: The Msg3 transmission in RAN2 specification includes all repetitions, i.e., the timer should start or restart in the first symbol after the end of all Msg3 repetitions. 
The differences of the two interpretations are shown in Figure 1 below (assuming 3 repetitions). 
[image: ]
[bookmark: Fig_timer]Figure 1: Interpretations for start conditions of ra-ContentionResolutionTimer
The main difference is that in interpretation 1, UE can monitor PDCCH earlier as ra-ContentionResolutionTimer starts earlier, and gNB can send Msg4 to UE even before Msg3 repetition is completed. In our view, early termination of Msg3 PUSCH is out of scope for coverage enhancement in FR1 and FR2. Therefore interpretation 2 is preferred.
[bookmark: Proposal_Timer]Proposal 1: For Msg3 PUSCH repetition, ra-ContentionResolutionTimer is started or restarted in the first symbol after the end of all Msg3 repetitions.
Conclusion
In this contribution, we discuss RAN2 aspects of Msg3 PUSCH repetition. We propose the following:
Proposal 1: For Msg3 PUSCH repetition, ra-ContentionResolutionTimer is started or restarted in the first symbol after the end of all Msg3 repetitions.
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