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At the RAN1#106b-e meeting, the following agreements and working assumptions were made regarding Msg3 PUSCH repetition [1]:
Agreement 
· Flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbols for Msg3 PUSCH repetition.
· Note: whether and how to introduce other potential mechanisms to use the flexible symbols are separately discussed.
· Note: The Rel-15/16 rules are reused for collision handling between Msg3 PUSCH transmission and a CORESET for Type0-PDCCH CSS set indicated to a UE by pdcch-ConfigSIB1 in MIB in a set of flexible symbols indicated by tdd-UL-DL-ConfigurationCommon.
Conclusion
· There is no consensus to additionally introduce explicit indication to indicate whether or not flexible slots/symbols configured via TDD-UL-DL-Configcommon are available for Msg3 repetition. 
Agreement 
· RV cycling for Msg3 PUSCH repetition is based on transmission occasions on available slots.
Agreement 
For inter-slot FH for Msg3 PUSCH repetition, adopt the following legacy rules.
· The Rel-16 RB offset determination mechanism defined in Table 8.3-1 of TS 38.213 for intra-slot FH for Msg3 PUSCH is reused.
· The Rel-16 additional DMRS configuration defined in Clause 6.2.2 of TS 38.214 for Msg3 PUSCH in case intra-slot FH is disabled is reused.
· The Rel-16 inter-slot FH pattern defined in Clause 6.3.1 of TS 38.214 for PUSCH repetition type A is reused. 
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
Agreement
· Reuse legacy collision handling rule between Msg3 PUSCH transmission and downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated.
· Note: there is no specification impact.

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. 
In the contribution, we discuss remaining issues for Msg3 PUSCH repetition for coverage enhancement. Our views on enhancements on PUSCH repetition type A, TB processing over multi-slot PUSCH and joint channel estimation for PUSCH are described in our companion contributions [2], [3] and [4], respectively. 
Indication of repetition level for Msg3 PUSCH
In order to improve the coverage, repetition is supported for Msg3 PUSCH during 4-step RACH procedure. At the RAN1#107-e meeting, it was agreed that MCS information field is used to indicate the number of repetitions for Msg3 initial transmission and retransmission. In particular, four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission, and if the configuration is absent, MCS 0~3 is applied. Further, if the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4} [1].  
When a UE requests Msg3 PUSCH repetition using separate PRACH resources, gNB may schedule Msg3 PUSCH transmission with or without repetitions depending on scheduler decision. For the latter case, an explicit indication may be included in the repurposed field to indicate that repetition is not applied for the Msg3 PUSCH transmission. More specifically, similar to the default value, when configured by SIB1, one value includes no repetition for Msg3 PUSCH initial and retransmission. 
Proposal 1
· When repetition factors are configured by SIB1, one value includes no repetition for Msg3 PUSCH initial and retransmission. 

Note that it is FFS the candidate MCS indexes used for Msg3 retransmission. In our view, similar mechanism as defined for Msg3 initial transmission can be applied for Msg3 retransmission. Given that 5-bit MCS is included in the DCI format 0_0 with CRC scrambled by the TC-RNTI and 2 bits are used for repetition factor indication, 3 bits can be applied for MCS indication. In this case, 8 candidate MCS indexes can be configured by SIB1 for Msg3 retransmission. To further reduce the signaling overhead, first four MCS indexes can be reused from these configured for Msg3 initial transmission. This indicates that only 4 additional MCS indexes are configured for Msg3 retransmission. In case when the configuration is absent, MCS 0 ~ 7 is applied. 
Proposal 2
· For Msg3 retransmission, 
· 8 candidate MCS indexes can be configured by SIB1, where first 4 MCS indexes are reused from Msg3 initial transmission. 
· If not configured, MCS 0 ~ 7 is applied. 

PRACH resource partitioning of request of Msg3 repetition 
At the RAN1#105-e meeting, it was agreed that separate preambles with shared ROs can be configured to request Msg3 PUSCH repetition [5]. Further, it is FFS whether Option 2 or Option 3 can be additionally supported for requesting Msg3 PUSCH repetition. 
When number of preambles associated with an SSB is limited in the network, separate ROs can be configured for enhanced UEs, which can help in minimizing the impact on legacy system due to congestions on PRACH resources. Further, when separate ROs are configured, different PRACH formats may be configured for enhanced UEs and legacy UEs. For instance, PRACH format 0 may be configured for legacy UEs, while PRACH format 1 may be configured for enhanced UEs that request Msg3 PUSCH repetition. This may help in improving the PRACH detection performance even for cell edge UEs by using PRACH format 1. 
Based on the discussions above, separate ROs can be additionally supported for requesting Msg3 PUSCH repetition. 
Proposal 3
· Separate ROs can be additionally supported for requesting Msg3 PUSCH repetition. 

As agreed in the RAN1#106-e meeting, separate preambles for requesting Msg3 repetition could be configured only in an RO configured with 4-step RACH preambles not for requesting Msg3 repetition [6]. When separate preambles with shared ROs are utilized to differentiate enhanced UEs and normal UEs, preambles for requesting Msg3 PUSCH repetition can be allocated after CBRA 4-step RACH and 2-step RACH, if configured, associated with a same SSB index. 
Figure 1 illustrates one example of PRACH preamble resource partitioning for normal UEs and enhanced UEs. Note that the number of preambles for requesting MSg3 PUSCH repetition can be configured by SIB1. Further, as PRACH resource partitioning can be also used for other purposes, e.g., network slicing, identification of RedCap UEs, RA-SDT, etc., a unified solution may be preferred to minimize the specification impact.  
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[bookmark: _Ref73624083]Figure 1. PRACH preambles for enhanced UEs that request Msg3 PUSCH repetition
In order to further minimize the impact on the legacy system, when one SSB is associated with more than one ROs, a subset of ROs may be configured and utilized for requesting Msg3 PUSCH repetition, which is similar to what was defined in Rel-16 2-step RACH. In this regard, PRACH mask can be defined to indicate a subset of ROs associated with same SSB index for requesting Msg3 PUSCH repetition.
Proposal 4
· For separate PRACH preambles with shared ROs, 
· A unified design for PRACH resource partitioning for different use cases including coverage enhancement, network slicing, identification of RedCap UEs and RA-SDT is preferred.
· PRACH mask is defined to indicate a subset of ROs associated with same SSB index for requesting Msg3 PUSCH repetition. 

Msg3 transmission on the basis of available slots
At the RAN1#107-e meeting, it was agreed that for HD-FDD RedCap UEs supporting the counting based on available slots, ssb-PositionsInBurst is used in the first step of determining of available slots for both CG-PUSCH and DG-PUSCH. More specifically, a slot is not counted in the number of available slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionInBurst [1]. 
As Msg3 PUSCH repetition is transmitted based on the available slots, it was agreed that flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbols for Msg3 PUSCH repetition [1]. This indicate that for FDD system, all slots are considered as available slots for Msg3 repetition. 
For HD-FDD RedCap UEs, it is more desirable to follow same rule as defined for FDD for Msg3 repetition. Given that gNB may not be able to differentiate whether the UEs are FDD or HD-FDD UEs during initial access, if the determination of available slots for Msg3 repetition for HD-FDD UEs follows that for TDD operation, this may introduce mis-alignment between gNB and UE on the slot for actual Msg3 repetition and may result in Msg3 decoding failure. Hence, in our view, for HD-FDD RedCap UEs, all slots are considered as available slots for Msg3 repetition. 
Proposal 5
· For HD-FDD RedCap UEs, all slots are considered as available slots for Msg3 repetition.

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed remaining issues for Msg3 PUSCH repetition for coverage enhancement. Further, we summarize the proposals as follows:
Proposal 1
· When repetition factors are configured by SIB1, one value includes no repetition for Msg3 PUSCH initial and retransmission. 
Proposal 2
· For Msg3 retransmission, 
· 8 candidate MCS indexes can be configured by SIB1, where first 4 MCS indexes are reused from Msg3 initial transmission. 
· If not configured, MCS 0 ~ 7 is applied. 
Proposal 3
· Separate ROs can be additionally supported for requesting Msg3 PUSCH repetition. 
Proposal 4
· For separate PRACH preambles with shared ROs, 
· A unified design for PRACH resource partitioning for different use cases including coverage enhancement, network slicing, identification of RedCap UEs and RA-SDT is preferred.
· PRACH mask is defined to indicate a subset of ROs associated with same SSB index for requesting Msg3 PUSCH repetition. 
Proposal 5
· For HD-FDD RedCap UEs, all slots are considered as available slots for Msg3 repetition.
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