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Introduction
[bookmark: _Hlk22834419]Type A PUSCH repetitions for Msg3 for NR coverage enhancement was discussed in RAN1#107-e [1] and relevant agreements and working assumptions are made. This contribution discusses the aspects related to the enhancements for type A PUSCH repetitions for Msg3.
Discussion
Repetition number indication
During last meeting, the repetition number indication for msg3 initial transmission is concluded to be explicitly indicated by 2 MSBs in the MCS bit fields as shown in following two agreements.  	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



However, given the fact that 4bits MCS bit field in RAR UL grant and 5bits MCS bit field in DCI 0-0 scrambled by TC-RNTI scheduling msg3 re-transmission, there will be 2 LSBs and 3 LSBs left for each of the MCS bit fields for MCS indication, respectively. One FFS point left to determine the 8 MCS index to be used for MCS re-transmission.
To align the same mechanism for both msg3 initial transmission and msg3 retransmission and given the fact that we have already agree the 4 MCS bit values for RAR UL grant is to be indicated by SIB1 , using SIB1 to indicate the 8 MCS index should be supported as well. And to save the signaling overhead, it did not require a separate parameter for the 8 MCS value configured by gNB, we could use a 3 bit MCS indication to indicate 8 values, and the front 4 values are used for RAR UL grant scheduled msg3 initial transmission. 
Proposal 1: a 3-bit MCS indication to indicate 8 values for msg3 retransmission in SIB1 is supported.
Proposal 2: Front 4 values of the 8 indicated MCS values are used for RAR UL grant scheduled msg3 initial transmission.
[bookmark: _GoBack]
Beam determination
In Rel-16, the msg3 spatial setting is left to UE implementation and refinement of spatial setting from msg1 tx to msg3 tx was not finalized. For 2-step RACH, the PRACH and msgA PUSCH are specified to use a same spatial setting. Thus, from practical consideration, after a UE successfully detects a RAR corresponding to the transmitted preamble, that implies the spatial setting used for the PRACH transmission is qualified. There is no strong/identifiable motivation to change the spatial setting for msg3 PUSCH. Also, the relation between msg1 and msg3 affects power control as the msg.3 power is inherited from the msg.1 power setting with some msg.3-specific modification. Therefore, if the UE changes the spatial setting for msg.3 transmission compared to the one for msg1 transmission, the power setting may not be accurate. Thus, it is reasonable to use same spatial setting for msg.3 and msg.1. 
Proposal 3: The repetitions for the msg3 PUSCH transmission that is scheduled by RAR use the same beam (spatial setting) as the one for the corresponding PRACH transmission. 
Once UE send the first msg3, the contention resolution timer starts and it can last 64ms. Then for the msg3 retransmission scheduled by DCI 0-0 scrambled by TC-RNTI, the preamble beam may not be very stable due to a relatively long time that passed. Thus, it can be beneficial to allow the UE to select the beam to use for the msg3 re-transmissions. 
Proposal 4: The UE can select the beam for msg3 re-transmissions.
Conclusion
This contribution discusses the potential enhancements on channels in msg3 repetition. Observations and proposals are summarized as follows: 
Proposal 1: a 3-bit MCS indication to indicate 8 values for msg3 retransmission in SIB1 is supported.
Proposal 2: Front 4 values of the 8 indicated MCS values are used for RAR UL grant scheduled msg3 initial transmission.
Proposal 3: The repetitions for the msg3 PUSCH transmission that is scheduled by RAR use the same beam (spatial setting) as the one for the corresponding PRACH transmission. 
Proposal 4: The UE can select the beam for msg3 re-transmissions.
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