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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The previous discussions are nicely captured in the feature lead summary R1-2102226, and we address views mainly about time domain enhancements for Msg3 PUSCH repetition during the initial access.
2. Discussion
2.1. Indication of the number of repetitions for Msg3 initial transmission
	[bookmark: _Hlk61450627]Agreements:
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.
· Option1: UL grant scheduling Msg3.
· FFS details.
· FFS fallbackRAR UL grant. 
· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.
· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI
· FFS details. 
· Option3: SIB1 only
· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively



Regarding RAR UL grant, the current TS 38.321, the contents of RAR UL grant except the reserved bit which serves for the byte alignment consist of the following: Timing advance command, UL grant, and TC-RNTI. The RAPID is used to address a proper MAC subPDU. The UL grant is further clarified as Table 8.2-1 in the TS 38.213, which is copied for easier reference.
Table 8.2-1: Random Access Response Grant Content field size
	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

	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



In one alternative, the number of repetitions can be included explicitly as payload, but it would keep the same payload, as we note from the shared spectrum channel access case. In the other alternative, the number of repetitions is implied from the PUSCH time resource allocation, which keeps the legacy size of RAR UL grant and also means that additional TDRA is configured. In this case, either the default TDRA table or pusch-ConfigCommon should be modified. Either way should inform the UE of the number of repetitions.
Since the UE is not connected yet, the gNB does not know whether or not the repetition can be performed. Implicitly the gNB can assign a portion of RACH resource such as time/freq resource or some RAPIDs are reserved for this purpose. Only UEs operating Msg3 repetition can access those resources, and the gNB expects repeating Msg3 PUSCH. The SIB1 may have additional TDRA list in pusch-ConfigCommon.
[bookmark: _Ref61526529]Proposal 1: The PUSCH TDRA in RAR UL grant implies the number of repetitions, while keeping the size of RAR grant.
Some companies propose that fallback RAR can be included in this approach. In our understanding, two-step RACH was not a part of this work item scope, and we think we should mainly consider RAR UL grant with higher priority and additionally consider the fallback RAR in terms of coverage extensions. We believe that the fallback RAR operates similar in principle to the RAR UL grant but two-step RACH itself is triggered by a metric, e.g., RSRP. A UE can choose whether four-step RACH or two-step RACH is performed if the UE is sure of low MsgA PUSCH’s BLER, which implies the UE may be in the center of the coverage. It might need more justification for further studies.
Regarding the DCI format 1_0, the MAC RAR may be one of MAC subPDU. This TB is broadcast and a number of UEs sharing the same RA-RNTI parse to find the corresponding MAC RAR. If the number of repetitions is included in the DCI format 1_0, then additional field would be introduced. There are 16 reserved bits in the current DCI format 1_0, and they can be used for this purpose. For instance, a UE will read appropriate bits among the 16 bits if RAPID is found in the TB. In our understanding, at least 2 bits are need to express the number of repetitions, and at most 8 such MAC RARs may be multiplexed. Only limited number of such UEs can be supported in one TB, and we think that this is not a scalable solution. If gNB transmits additional RAR grants before the RAR window expires, then this increase the signalling overhead.
[bookmark: _Ref61526562]Observation 1: The DCI format 1_0 based explicit indication may increase the signalling overhead.
Regarding the SIB1, the SIB1 may have explicit field to indicate the number of repetitions. This is different from the former RAR UL grant based solution where the SIB1 participates implicitly. The UE may have some metric to determine the number of repetitions, e.g., SS-RSRP. Based on the metric, the UE choose parameters for RACH procedures and the gNB assigns appropriate Msg3 resources. In order to receive Msg3 repetition, the gNB should inform which UE would transmit Msg3 many times, and the UE would transmit reserved PRACH preambles. Comparing to the RAR UL grant, the SIB1 is an RRC message and may not be changed rapidly. In our understanding, the number of repetitions depend on the TDRA and FDRA and MCS, and its fading nature may not be properly captured.
[bookmark: _Ref61526566]Observation 2: The SIB1 may need more flexible resource assignment for Msg3.
Regarding the implicit approach, we think more details should be provided. The implicit option should be as flexible as the explicit option because the resource utilization needs to be taken care of.
2.2. Indication of the number of repetitions for Msg3 re-transmission
	 Agreements:
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.
Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.
FFS details.
Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.
Option2: Can be determined based on the repetition number for Msg3 initial transmission



The retransmitting Msg3 is scheduled by the DCI format 0_0 with TC-RNTI. The TDRA table can be either the default table or the list from pusch-configCommon. Comparing the initial transmission, the retransmission can be UE-specific and the number of repetitions can be from the TDRA list or additional field. Both alternatives are feasible if the UE shares the same TDRA list, or if the UE can recognize the additional field in the DCI format 0_0 by TC-RNTI when the UE is determined to be in the coverage edge.
[bookmark: _Ref61526536]Proposal 2: Retransmitting Msg3 keeps the unified framework with the initial Msg3 transmission.
The same TDRA list from the initial transmission can be applied. If we allow implicit indication, then the initial transmission can determine the number of repetitions for the retransmission. We think that we need more flexible solution because the retransmission may need less repetitions than the initial transmission when any contention has not occurred. 
3. Conclusion
We address our view on coverage enhancements and propose the followings:
Proposal 1: The PUSCH TDRA in RAR UL grant implies the number of repetitions, while keeping the size of RAR grant.
Observation 1: The DCI format 1_0 based explicit indication may increase the signalling overhead.
Observation 2: The SIB1 may need more flexible resource assignment for Msg3.
Proposal 2: Retransmitting Msg3 keeps the unified framework with the initial Msg3 transmission.
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