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Introduction
In the RAN1#104bis meeting, the enhancements on the type A PUSCH repetition for Msg 3 was discussed. And several agreements have been achieved [1]. The agreements are listed in the correspondent sections.

In this contribution, we provide our views on the support of enhancements studied for PUSCH, indication of repetition numbers, differentiation of CE UEs and legacy UEs. 
Discussion
1 
2 
Support of enhancements studied for PUSCH
The enhancement of Type A PUSCH repetitions of Msg 3 was captured in the WID. The enhancements of the Msg 3 should follow the mechanisms of PUSCH type A repetition at least for the mechanisms of counting based on the available UL slots. The maximum number of repetitions of Msg 3 is not necessarily same as the PUSCH, since the Msg 3 have a much larger coverage than PUSCH. 

Proposal 1:
The enhancements of Type A PUSCH repetition for Msg 3 should follow the conclusion of PUSCH Type A repetition enhancements, at least for part of counting the basis of available uplink slots.

In the last meeting, there is a related working assumption.
	Working assumption: 
The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.
· FFS: the determination of available slots.



Since the repetition based on consecutive slots is much complicated and inefficient, the counting of Msg 3 repetitions should be based on the available slots. But the available slot for Msg 3 repetition could be slightly different from that of Type A PUSCH repetitions. For the definition of available slots for Msg 3 PUSCH repetition, the situation could be much simpler than that of Type A PUSCH. For Msg 3 PUSCH repetitions, only TDD-UL-DL-ConfigCommon is available to UEs. There is no dynamic change of uplink and downlink. The uplink slots indicated by TDD-UL-DL-configcommon could be used as the available slots for the Msg 3 repetitions. 

Proposal 2: 
The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.

For the other enhancements to the PUSCH, there is no need to consider to TB processing over multiple slot PUSCH. The process time of Msg 3 could be extended if the TB is allocated to multiple slots. But the joint channel estimation could be considered for the Msg3 if the condition is allowed. As illustrated in [2], repetition of Msg 3 could bring 2.25dB coverage improvement. And the joint channel estimation could bring additional 1.75dB based on 2 slots repetitions. The joint channel estimation could also reduce the repetition number, shortening the procedure of repetitions.

Observation 1:
The joint channel estimation could bring additional 1.75dB coverage gain when 2 slot repetitions are considered.

Proposal 3:
The joint channel estimation should be considered for the enhancements of the coverage of Msg 3, which could reduce the repetition number of Msg 3.
Indication of the number of repetitions for Msg3
In the last meeting, the indication of Msg 3 repetition number for initial transmission and re-transmission was discussed. And the agreements have been achieved as below. 
	Agreements: 
For indication of the number of repetitions for Msg3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg3) is adopted.
· FFS additionally using MAC RAR for indication.

Agreements: 
For indication of the number of repetitions for Msg3 re-transmission, Option 1 (i.e., using DCI format 0_0 with CRC scrambled by TC-RNTI) is adopted. 



As the MAC RAR are shared among multiple UEs, the size of MAC CE could not be changed. The repetition number of Msg 3 could be associated with at least the PUSCH time resource allocation information. And other fields in the RAR grant content could for further study.

Proposal 4:
The repetition number of Msg 3 could be associated with at least one of the component field in the RAR grant content. 
 
Differentiation between CE UEs and legacy UEs
In the last meeting, the option 2-1 among the 4 options was agreed. The agreement is as below. 

	Agreement: 
For Msg3 PUSCH repetition, support the following modified Option 2-1. 
· Option 2-1: For UE requested triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can request trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.).
· Whether a UE would request trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is requested triggered by UE, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual
· FFS details if any.




Within the operation of option 2-1, a UE should request the Msg 3 PUSCH repetition through separate PRACH resources. Through this procedure, the CE UE could be identified by the gNB and scheduled for the Msg 3 repetitions. But for parts of CE UE which do not request for the Msg 3 repetitions according to their current situation, they could not be identified as supporting the Msg 3 repetitions. But this Msg 3 enhancement could be useful for further use when the UE has connected with the gNB. Then the reporting of support of Msg 3 PUSCH repetition should be reported after the initial access procedure. 

Proposal 5:
The CE UE should be identified before gNB scheduling Msg 3 repetitions.

Proposal 6:
The UE capability of supporting Msg3 PUSCH repetition should be reported after initial access procedure.

For the UE who need the Msg 3 repetition, they could provide more information to gNB to facilitate the decision of repetition numbers. The PRACH resources could be divided into several groups to present different coverage levels. UE can choose the PRACH resources to reflect the coverage situation according to the measurements.

Proposal 7:
A coverage level information could be provided by UE to facilitate the decision of repetition numbers at gNB. 

Conclusions
In this contribution, we provide our views on the support of enhancements studied for PUSCH, indication of repetition numbers, differentiation of CE UEs and legacy UEs. The observations and proposals are as below.
Observation 1:
The joint channel estimation could bring additional 1.75dB coverage gain when 2 slot repetitions are considered.

Proposal 1:
The enhancements of Type A PUSCH repetition for Msg 3 should follow the conclusion of PUSCH Type A repetition enhancements, at least for part of counting the basis of available uplink slots.

Proposal 2: 
The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.

Proposal 3:
The joint channel estimation should be considered for the enhancements of the coverage of Msg 3, which could reduce the repetition number of Msg 3.

Proposal 4:
The repetition number of Msg 3 could be associated with at least one of the component field in the RAR grant content. 

Proposal 5:
The CE UE should be identified before gNB scheduling Msg 3 repetitions.

Proposal 6:
The UE capability of supporting Msg3 PUSCH repetition should be reported after initial access procedure.

Proposal 7:
A coverage level information could be provided by UE to facilitate the decision of repetition numbers at gNB. 
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