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Introduction
In the RAN1#107-e 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 
The repetition factor for Msg3 PUSCH repetitions
In the 106-e meeting, the indication of Msg 3 repetition number for initial transmission and re-transmission was discussed. And a working assumption had been achieved as below. 
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.




During the SI, companies had evaluated the bottleneck among the multiple channels. The result shows that the PUSCH of Msg 3 does not face a serious coverage problem, both in FR1 and FR2. Considering the TDD configuration 7D1S2U as an example, Msg 3 with 8 repetitions requires 40 slots. At least 3 re-transmissions could be scheduled for Msg 3 during the same period. Then in such a large repetition factor, the latency is not an advantage compared with re-transmissions. While the re-transmission could provide more flexibility compared with the repetitions.

Proposal 1:
The repetition factor K should not be larger than 8. 

Indication of the repetition number for Msg3 re-transmission
In the last meeting, the indication of the number of repetition for Msg3 re-transmission was discussed. And agreements had been achieved as below.
	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}. 
Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission



The size of the bit field for the MCS in the initial transmission is 4. It can be re-interpreted as 2 bits for indication of the MCS and 2 bits for indication the number of repetition. But the size of the bit field for the MCS in the re-transmission is 5. The 5 bits can be re-interpreted 3 bits for indication of the MCS and 2 bits for indication the number of repetition, which means 8 candidates of the MCS can be indicated. The indication of the MCS for initial transmission is clear which Four candidate MCS indexes can be configured by SIB1. but how to indicate the 8 candidates for the Msg3 re-transmission needs more discussion.

Observation 1: 
The indication of MCS for Msg 3 re-transmission cannot fully reuse the same mechanism of the MCS indication of Msg 3 initial transmission.  


Basically, we have two mechanisms to solve this problem. We can simply use the same mechanism for the initial transmission, by configuring eight candidates in the SIB1. The first four of the eight candidates are for the initial transmission and the last four are for the re-transmission. The shortcoming of this mechanism is the higher payload may reduce the coverage, which contrary to our goal.
The second mechanism is that creating another four candidates MCS based on that of initial transmission by adding a MCS offset. The offset could be broadcasted in the SIB1 as the configured MCS level for Msg 3 initial transmission. This mechanism offers a lower payload level compared with configuring all 8 MCS level through SIB1. Considering the payload of SIB1 is precious, we tend to support this mechanism.

If not configured, a default MCS could be used for the Msg 3 re-transmission. The MCS level could be through 0~7

Proposal 2:
Two mechanisms could be used to indicate the 8 MCS index for Msg3 re-transmission.
· Configuring eight candidates in the SIB1. All of them for Msg3 re-transmission and 4 of them for the initial transmission
· Configuring four candidates and an offset in the SIB1. Creating another four candidates MCS for Msg3 re-transmission by adding a MCS offset

Proposal 3:
The default MCS for Msg3 re-transmission could be 0~7.
Repetition factor ‘1’ 
In the last meeting, Indication of the number of repetitions for Msg3 repetition was discussed. The MCS information field is chosen. The agreements had been achieved as below. 

	Agreement (106e)
Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.
· Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· [bookmark: _GoBack]Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
· Option 2:
· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 
· FFS details, e.g. implicit or explicit indication or predefined.
· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn't request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.


Working Assumption (106b-e)
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

Agreement(107e)
· 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}. 




In the 106e meeting, two options for gNB schedules Msg3 with or without repetition when a UE requests Msg3 repetition was discussed, and no further conclusion has been made. The UE’s behavior of repetition is network-controlled. It is necessary for gNB to have ability to schedules Msg3 with or without repetition when the UE requests. Based on the agreements we have made, the repetition factors should including ‘1’, so that when the gNB schedules UE with the factor ‘1’, the UE transmits Msg3 without repetition. As the default values are {1, 2, 3, 4}, the four candidate values configured in SIB1 could also included ‘1’, so that when a UE requests Msg3 repetition, the gNB can schedules Msg3 without repetition for the UE by indicating the repetition factor ‘1’, regardless using candidate values in SIB1 or default values.

Proposal 4:
The repetition factor ‘1’ should be included as the candidate values.



Support of PUSCH repetition for CFRA PUSCH scheduled by RAR UL grant.
In the last meeting, the differentiation between CFRA PUSCH and Msg3 PUSCH are further discussed. And the working assumption is as below. 
	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. 



It does not have differentiation in physical layer to handle the Msg3 PUSCH and CFRA PUSCH, so no optimization for CFRA PUSCH is needed. To make progress and offer coverage enhancement for CFRA PUSCH which is necessary, it’s better to support CFRA PUSCH with repetition.

Proposal 5:
It is proposed to support CFRA PUSCH with repetition without specific optimization.

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

Proposal 7:
It is proposed to confirm the working assumption as an agreement. 
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.
Proposal 1:
The repetition factor K should not be larger than 8. 

Proposal 2:
Two mechanisms could be used to indicate the 8 MCS index for Msg3 re-transmission.
· Configuring eight candidates in the SIB1. All of them for Msg3 re-transmission and 4 of them for the initial transmission
· Configuring four candidates and an offset in the SIB1. Creating another four candidates MCS for Msg3 re-transmission by adding a MCS offset

Proposal 3:
The default MCS for Msg3 re-transmission could be 0~7.

Proposal 4:
The repetition factor ‘1’ should be included as the candidate values.

Proposal 5:
It is proposed to support CFRA PUSCH with repetition without specific optimization.

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

Proposal 7:
It is proposed to confirm the working assumption as an agreement. 

Observation 1: 
The indication of MCS for Msg 3 re-transmission cannot fully reuse the same mechanism of the MCS indication of Msg 3 initial transmission.  
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