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Introduction
In the RAN1#105 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 according to the study in SI. 

In the 105e meeting, the agreements related to the available slots had been achieved.
	Agreement: Available slots for Msg3 PUSCH repetition do not depend on tdd-UL-DL-ConfigurationDedicated.

Agreement: Available slot for Msg3 PUSCH repetition depends on TDD-UL-DL-Configcommon. 
· A slot is determined as available for Msg3 repetition only if the consecutive symbols allocated for Msg3 repetition in the slot are all available symbols. 
· UL symbols indicated by TDD-UL-DL-Configcommon are determined as available for Msg3 repetition.
· FFS whether and how to use flexible symbols indicated by TDD-UL-DL-Configcommon.




For the normal Msg 3 without repetition, it depends on the scheduling in the RAR, which could happen in the flexible symbols depending on the scheduling. For the Msg 3 repetition, the flexible symbols should also be available and not be limited due to the limited numbers of UL slots or symbols in the TDD-UL-DL-Configcommon. 

[bookmark: _Hlk79140124]Proposal 1:
The flexible symbols and slots indicated by TDD-UL-DL-Configcommon should be counted as available symbols for Msg 3 repetitions. 

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.

[bookmark: _Hlk79140128]Observation 1:
The joint channel estimation could bring additional 1.75dB coverage gain when 2 slot repetitions are considered.

[bookmark: _Hlk79140133]Proposal 2:
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 a working assumption had been achieved as below. 
	Working assumption:
· Using an information field from the existing information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission 
· Down-select only one from the following information fields in RAR UL grant for indication of the number of repetition of Msg3 initial transmission. 
· TDRA information field with introducing a new TDRA table including the repetition factors.
· MCS information field
· TPC information field
· CSI request information field
· FDRA information field
· The total size of RAR UL grant does not change.
· Position of all fields in the bit sequence of the RAR UL grant does not change, regardless of whether they are repurposed or not.
· FFS details, e.g., TDRA table selection, or whether/how to indicate which interpretation UE should use for the repurposed information field (legacy vs repurposed interpretation) etc. 



The size of RAR UL grant cannot be changed from the perspective of backwards compatibility. The fields in the RAR UL grant should be reused as much as possible. As among the multiple fields in the RAR, using the TDRA which including the repetition factors is a straightforward scheme. Different TDRA tables or TDRA table with additional indication of repetition factor are both feasible. And the CE UE and the legacy UE could have a different understanding about the TDRA table. The legacy UEs which do not support the repetition do not need to understand the indication of repetition factors. 

[bookmark: _Hlk79140138]Proposal 3:
The TDRA information field in the RAR UL grant could be used for the indication of repetition factor.

Differentiation between CE UEs and legacy UEs
In the last meeting, the differentiation between CE UE and legacy UE are further discussed. And the agreements are as below. 

	Agreement:
· For requesting Msg3 PUSCH repetition, support the following:
·  Use separate preamble with shared RO configured by the same PRACH configuration index with legacy UEs.
· FFS whether to introduce a PRACH mask to indicate a sub-set of ROs associated with a same SSB index within an SSB-RO mapping cycle for requesting Msg3 repetition for a UE. 
· FFS definition of shared RO (e.g., whether the shared RO can be an RO with preamble(s) for 4-step RACH only or with preambles for both 4-step RACH and 2-step RACH).
· FFS whether or not to additionally support one (& only one) more option:
· E.g., option 2: Use separate RO configured by a separate PRACH configuration index from legacy UEs
· E.g., Option 3: Use separate RO, which include
· the separate RO configured by a separate RACH configuration index from legacy UE, and
· the remaining RO (if any) configured, by the same PRACH configuration index with legacy UEs, that cannot be used by legacy rules for PRACH transmission.



Considering the PRACH resource should be shared for the CE UE and legacy UE as much as possible, the identification of CE UE should be based on the separate preamble with shared RO. For the additional mechanisms to increase the capacity or more opportunities for CE UE, the motivation is not strong. 

[bookmark: _Hlk79140144]Proposal 4:
The option 2 and 3 using separate RO should be deprioritized. 

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. 

[bookmark: _Hlk79140150]Proposal 5:
The UE capability of supporting Msg3 PUSCH repetition should be reported after initial access procedure.

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.

P Proposal 1:
The flexible symbols and slots indicated by TDD-UL-DL-Configcommon should be counted as available symbols for Msg 3 repetitions. 

Proposal 2:
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 3:
The TDRA information field in the RAR UL grant could be used for the indication of repetition factor.

Proposal 4:
The option 2 and 3 using separate RO should be deprioritized. 

Proposal 5:
The UE capability of supporting Msg3 PUSCH repetition should be reported after initial access procedure.
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