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1 Introduction
RAN2#105bis has discussed 2-step RACH procedure and reach the following agreement:
	1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 

2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions. 


This contribution discusses the issues related to the MsgA transmission. 
2 Discussion
2.1 Retransmission of msgA
For HARQ procedure for msg3 in 4-step RACH, the initial transmission of msg3 is provided by RAR, which also provides the TC-RNTI to the UE. Then, if the initial transmission fails, retransmission of the UE is provided by PDCCH addressed to TC-RNTI. We think the legacy mechanism of using HARQ process 0 for msg3 can be reused. 

Proposal 1: The associated HARQ process of msgA should be HARQ process 0.

For 4-step RACH, the Msg3 buffer is used for the Msg3 transmission. In R16, the content for MsgA may be same as the Msg3, one straightforward is to re-use the same MSG3 buffer. However the name is a little strange for the MsgA transition. For the simple description, a new MsgA buffer is introduced for 2-step RACH procedure. In addition, if the fall back to 4-step RACH Msg1/Msg3 transmission is supported, how to deal with the 2 Message buffer needs to be considered.
Proposal 2: Adopt a separate msgA buffer for MsgA transmission
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Figure 1. 2-step and 4-step RACH procedure 
After the MsgA transmission, there are 3 case:

1. The data and preamble is detected successfully, then RAN can send a response to UE for the contention resolution.
2. If only the preamble is detected successfully, then RAN can may send the uplink grant for the MsgA retransmission. Further study at the following options:

a) Option 1: send RAR to UE.
If UE received the RAR with the transmitted Preamble ID and TC-RNTI, then UE can apply the TA and retransmit the PUSCH data of MsgA. The RA-RNTI for PDDCH scheduling can be determined based on the RACH occasion of the MsgA resource like legacy 4-step RACH. 
a) Option 2: scheduling the UL grant by TC-RNTI for the MsgA PUSCH retransmission.
If UE retransmit the PUSCH data via the uplink grant in RAR and gNB cannot successfully detect the retransmission data, then gNB can schedule the PUSCH retransmission by TC-RNTI.
b) Option 3: scheduling the UL grant by PDCCH for the MsgA PUSCH retransmission.
    The RA-RNTI for PDDCH scheduling needs to determine based on the MsgA resource, i.g. RACH occasion and preamble ID. Therefore specific search space for this PDCCH monitoring is needed, and RAN does not need to send the preamble ID to UE. The overhead is less with comparison to option1.
3. If neither the data nor preamble is detected successfully, UE cannot receive any response after the MsgB timer expires, UE can performs the MsgA retransmission after the MsgA resource can be re-selected. Further study at the following options:

a) Option 1: Using the same payload for MsgA PUSCH.

b) Option 2: MsgA PUSCH payload can be different based on the uplink available data.

Proposal 3: MsgA retransmission is supported if no response is received after MsgB timer expires.
Proposal 4: MsgA PUSCH retransmission is supported if the UL grant scheduled for retransmission is received during MsgB timer running:


- Option 1: UL grant scheduled by RAR/MsgB

- Option 2: UL grant scheduled by PDCCH addressed by TC-RNTI

- Option 3: UL grant scheduled by PDCCH addressed by RNTI derived by the preamble and the  RACH occasion
2.2 Considerations on measurement gaps
In R15, UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion, and UE shall transmit the Msg3 PUSCH during a measurement gap. For 2-step RACH, the similar principle can be reused. UE may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion for the 2-step RACH occasion. But UE shall transmit the MsgA payload in the mapping PUSCH resource during a measurement gap if the preamble is transmitted in a RACH occasion.
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Proposal 5: UE take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion 
Proposal 6: UE is allowed to transmit the MsgA payload even during a measurement gap.

3 Conclusion
Base on the analysis above, we propose the following:
Proposal 1: The associated HARQ process of msgA should be HARQ process 0.
Proposal 2: Adopt a separate msgA buffer for MsgA transmission
Proposal 3: MsgA retransmission is supported if no response is received after MsgB timer expires.

Proposal 4: MsgA PUSCH retransmission is supported if the UL grant scheduled for retransmission is received during MsgB timer running:


- Option 1: UL grant scheduled by RAR/MsgB


- Option 2: UL grant scheduled by PDCCH addressed by TC-RNTI

- Option 3: UL grant scheduled by PDCCH addressed by RNTI derived by the preamble and RACH occasion

Proposal 5: UE takes into account the possible occurrence of measurement gaps when determining the next available PRACH occasion.
Proposal 6: UE is allowed to transmit the MsgA payload even during a measurement gap.
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