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Introduction
In RAN1#107b-e meeting, coverage enhancement for Msg3 was discussed including indication of MCS index for Msg3 re-transmission with repetitions, how to interpret the information field, available slot determination for HD-FDD UE, number of repetitions for Msg3, and other issues. Also, several agreements were made [1]. Following the previous agreement, we continue to discuss on coverage enhancement for Msg3.
Discussion
In this section, we discuss on how to interpret the information field for CFRA PUSCH repetitions and indication of MCS index for Msg3 initial transmission.

How to interpret the information field for CFRA PUSCH repetitions
In RAN1#107-e, following working assumption was made to support both of Msg3 PUSCH and CFRA PUSCH repetition.
	Working assumption : support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH. 
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions. 
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced. 
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition. 
· No additional RAN1 specification impact
Note: UE reports Msg3 repetition capability after initial access. 
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH.



As analyzed by many companies and summarized by FL in RAN1#107b-e [2], the natural interpretation of current specification for how to interpret the information field for CFRA PUSCH repetition is that repurposed MCS information field is always applied after UE reports Msg3 repetition capability. In our understanding, there seems to be no ambiguity in this operation and no need to introduce any additional RAN1 optimization for CFRA PUSCH. Since RAN2 has already introduced separate RO as well as share RO, network may avoid any ambiguity by using the separate RO configuration.

Observation 1: Any RAN1 optimization for CFRA PUSCH repetition would not be necessary if separate RO(s) configured for CBRA PUSCH repetition are used for CFRA PUSCH repetition


Indication of MCS index for Msg3 initial transmission
For the indication of number of repetition for Msg3 initial transmission, the following is agreed in RAN1#107-e meeting.
	Agreement
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 



Note that the above agreement is not only about indication on number of repetition of Msg3 initial transmission, but also about indication on MCS index for Msg3 initial transmission. Each aspect has its own spec impact, so it needs to be captured in spec appropriately. In this section, the latter aspect is focused since it has not been discussed well before.

In TS38.214 v17.0.0 [3], the latter has been captured in subclause 6.1.4.1. How 2 LSB of the MCS information field of the RAR UL grant provide a specific MCS index is described in the subclause by specifying mapping between codepoints of the 2 LSB and four SIB1 configured candidate MCS indexes.

In addition, in TS38.213, it needs to be described when the Msg3 requesting UE should apply the new interpretation of the MCS information field of the RAR UL grant along with the new interpretation method of the repurposed MCS field. However, this has not been captured in TS38.213 v17.0.0 [4] since it is related with the issue on how to distinguish a UE should apply legacy or new interpretation and the issue has just been decided in the last meeting as the following agreement:

	Agreement 
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.



Based on the above agreement, it is proposed to capture TP for TS38.213 described in Section 3.
 
Proposal 2: In TS38.213, it should be described when the Msg3 requesting UE should apply the new interpretation of the MCS information field of the RAR UL grant along with the new interpretation method of the repurposed MCS field. Propose to capture TP described in Section 3.


Conclusion
How to interpret the information field for CFRA PUSCH repetitions
Observation 1: Any RAN1 optimization for CFRA PUSCH repetition would not be necessary if separate RO(s) configured for CBRA PUSCH repetition are used for CFRA PUSCH repetition

Indication of MCS index for Msg3 initial transmission
Proposal 2: 
· In TS38.213, it should be described when the Msg3 requesting UE should apply the new interpretation of the MCS information field of the RAR UL grant along with the new interpretation method of the repurposed MCS field. 
· Propose to capture following TP in TS38.213.

============ Start of Text Proposal for TS38.213 [4] ==================
8.2	Random access response – Type-1 random access procedure
<--------------------------------------Other parts are omitted---------------------------------------------------------->
A RAR UL grant schedules a PUSCH transmission from the UE. The contents of the RAR UL grant, starting with the MSB and ending with the LSB, are given in Table 8.2-1. 
If the value of the frequency hopping flag is 0, the UE transmits the PUSCH without frequency hopping; otherwise, the UE transmits the PUSCH with frequency hopping.
The UE determines the MCS of the PUSCH transmission from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, TS 38.214]. 
If the UE transmits a PRACH using a resource associated with a corresponding Msg3 PUSCH transmission with repetitions [11, TS 38.321], 
· the UE determines the MCS of the PUSCH type A repetition transmission from the 2 LSB of the RAR UL grant among four candidate MCS indexes as described in [6, TS 38.214].
else
· the UE determines the MCS of the PUSCH transmission from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, TS 38.214].
The TPC command value  is used for setting the power of the PUSCH transmission, as described in clause 7.1.1, and is interpreted according to Table 8.2-2. 
<--------------------------------------Other parts are omitted---------------------------------------------------------->
============ End of Text Proposal for TS38.213 ==================
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