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Discussion
1      Introduction
In RAN #90 e-meeting, a new WI on NR coverage enhancement was approved [1]. One objective of this WI is to specify mechanism(s) to support Type A PUSCH repetitions for Msg3.
This contribution provides some considerations about type A Msg.3 PUSCH repetitions for discussion.

2      Discussion
2.1     How to distinguish legacy UE and enhanced UE
Before RRC connection between UE and gNB, gNB can’t tell whether a UE support Msg.3 repetition or not. Thus, it is necessary to define some mechanisms to distinguish legacy UE and enhanced UE. Since the only UL information transmitted before Msg.3 is Msg.1, Msg.1 seems to be the only information which can be used to indicate whether a UE supports Msg.3 repetition.
Considering Msg.1 transmission, there are two aspects can be utilized: (1) PRACH occasion; (2) preamble sequences. 
(1) Utilize separate PRACH occasion to identify enhanced UE
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 supports Msg3 repetition utilize separate ROs from the UE who doesn’t support Msg3 repetition. Thus, for this method, separate ROs may be needed.

(2) Utilize separate preamble sequences to identify enhanced UE
Similar to method (1), UE who support Msg3 repetition can use separate preamble sequence from other UEs. Thus, for this method, separate preamble sequences may be needed.
Proposal 1: Separate PRACH occasion and/or preamble sequences can be utilized to implicitly indicate whether a UE supports Msg3 repetition or not.
2.2     Indication of the number of repetitions for Msg3
As we analysed in [2], UE can receive MIB, PDCCH for SIB1 scheduling, SIB1 and Msg2 from gNB before Msg3 transmission; gNB can only receive Msg.1 from UE before Msg3 transmission. Thus, only the above 5 information can be utilized to enable Msg.3 PUSCH repetition. Since 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/or Msg2 may be used to indicate the number of repetitions for Msg3 initial transmission, which results in three different indication schemes: semi-static RRC configuration, DCI indication, RAR UL grant indication.
(1) Semi-static RRC configuration
One method is to configure the number of repetitions for Msg3 initial transmission by RRC. In this method, a new field, noted as “Msg3-pusch-AggregationFactor”, needs to be added in SIB1 related IE, e.g. ServingCellConfigCommonSIB, UplinkConfigCommonSIB. The new added field “Msg3-pusch-AggregationFactor” can be an enumerated type, with 1 or 2 bits, for example:
2bits: Msg3-pusch-AggregationFactor                 ENUMERATED { n2, n4, n8, n16}                  
1bits: Msg3-pusch-AggregationFactor                 ENUMERATED { n4, n8}                         
(2) DCI indication

Another method is to configure the number of repetitions for Msg3 initial transmission by DCI format 1_0 with CRC scrambled by RA-RNTI. Similar with method (1), a new DCI field “Msg3 Aggregation Factor” with 1 or 2 bits is needed to indicate the number of repetitions for Msg3 initial transmission.
(3) RAR UL grant indication

The number of repetitions for Msg3 initial transmission can also be indicated by RAR UL grant. Similar with the above 2 method, a new RAR grant field “Msg3 Aggregation Factor” with 1 or 2 bits is needed, for example:
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14, for operation without shared spectrum channel access 

12, for operation with shared spectrum channel access

	PUSCH time resource allocation
	4

	Msg3 Aggregation Factor
	1 or 2

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1

	ChannelAccess-CPext
	0, for operation without shared spectrum channel access

2, for operation with shared spectrum channel access


Proposal 2: The number of repetitions for Msg3 initial transmission can be explicit configured by RRC, DCI format 1_0 with CRC scrambled by RA-RNTI or RAR UL grant.
3      Conclusion
In this contribution, we discuss type A Msg.3 PUSCH repetitions and have the following proposals:
Proposal 1: Separate PRACH occasion and/or preamble sequences can be utilized to implicitly indicate whether a UE supports Msg3 repetition or not.
Proposal 2: The number of repetitions for Msg3 initial transmission can be explicit configured by RRC, DCI format 1_0 with CRC scrambled by RA-RNTI or RAR UL grant.
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