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Discussion
1      Introduction
In RAN1 #102 e-meeting [1], coverage enhancement for Msg3 was discussed and the following agreement was achieved:

	Agreements:

· Study Msg3 PUSCH enhancement in NR coverage enhancement SI

· Study at least Msg3 PUSCH repetition

· FFS the aspects to be enhanced, e.g., signaling indication, repetition pattern, interplay between Msg1 and Msg3, DM-RS enhancements related to repetition etc.

· FFS multiple-antenna techniques.




This contribution discusses Msg3 PUSCH enhancements.

2      Discussion
In RAN #102 e-meeting, companies have achieved the agreement to study Msg3 PUSCH repetitions. To enable Msg3 repetition, the following issues should be studied:

(1) How to identify the UE who supports Msg3 repetition?
(2) How to configure Msg3 repetition times?
For the first issue, we can take a look at the procedure of cell search and initial access first:
1) UE detects SSB, and decodes PSS, SSS and PBCH.
2) UE obtains MIB information, and further obtains the resource allocation of CORESET 0 according to parameter pdcch-configSIB1 in MIB.

3) UE performs blind detection on the indicated resource of CORESET 0 and decodes PDCCH which schedules SIB1 transmission.
4) UE decodes SIB1 and obtain PRACH transmission configuration.
5) UE transmits PRACH, which is simply a preamble sequence (Msg1).

6) UE detects RAR (Msg2).

7) UE transmits Msg3.

It can be seen from the above procedure that: for UE, it can receive MIB, PDCCH for SIB1 scheduling, SIB1 and Msg2 from gNB before Msg3 transmission; and for gNB, it can only receive Msg1 from UE before Msg3 transmission. Then, to deal with issue (1) and (2), only the above 5 information can be utilized. However, the bits of MIB are very important, it’s unlikely to increase MIB bits to indicate Msg3 repetition information. Considering PDCCH for SIB1 scheduling, it’s also unlikely to put Msg3 repetition information here, since it’s for PDSCH scheduling. Then, only SIB1 and Msg2 are possible to indicate Msg3 repetition times, results in two different indication schemes: semi-static RRC configuration and dynamic DCI indication.
Observation 1: The number of Msg3 repetitions can be configured in SIB1 or Msg2.
As for issue (1), there are two possible methods: 
Method 1: similar to SSB-RO (RACH occasion) association, gNB can know the UE preferred SSB index based on the selection of RACH occasion of the UE, an implicit way can be used to indicate whether a UE support Msg3 repetition or not. UE who support Msg3 repetition utilize different RO from the UE who doesn’t support Msg3 repetition. However, for this method, additional ROs are needed.
Method 2: similar to method 1, UE who support Msg3 repetition can use different preamble sequence from other UEs.

Observation 2: Whether a UE supports Msg3 repetition or not can be implicitly indicated, e.g. different ROs or different preamble sequences.
Besides, other enhancements on normal PUSCH are potentially applicable to Msg3 PUSCH, e.g. time domain enhancements, frequency domain enhancements and DMRS enhancements. Thus, when study Msg3 PUSCH enhancements, techniques for normal PUSCH enhancements can be referred.
Observation 3: Techniques for normal PUSCH enhancements can be studied for Msg3 PUSCH enhancement.
3      Conclusion
In this contribution, we discuss Msg3 PUSCH repetition issues and have the following observations:
Observation 1: The number of Msg3 repetition can be configured in SIB1 or Msg2.
Observation 2: Whether a UE supports Msg3 repetition or not can be implicitly indicated, e.g. different ROs or different preamble sequences.
Observation 3: Techniques for normal PUSCH enhancements can be studied for Msg3 PUSCH enhancement.
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