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In the last meeting, RAN2 agreed to the following where MsgA contains the CCCH SDU:
· The following fields can be included in the successRAR when CCCH message is included in msgA.
· Contention resolution ID
· C-RNTI
· TA command

RAN2 also discussed on whether UL grant and RAPID are also required for the successRAR when CCCH message is included in MsgA. However, RAN2 was not able to conclude whether they are needed.

In this contribution, the following points are further discussed:
· Whether RAPID and UL grant are needed for SuccessRAR?
· UE behaviour for MsgB reception in response to MsgA containing CCCH SDU 
 Need of UL grant and RAPID in SuccessRAR
Need of UL grant
In our [1], it is proposed that MsgB transmission can target multiple UEs for the SuccessRAR with or without DL RRC message. In the 4-step RACH procedure, if the UE does not receive Msg2 RAR within the RAR window, it will retransmit Msg1 in the next PRACH occasion after the RAR window. If this is applied to 2-step RACH, it will unnecessarily increase the latency – which is against the latency reduction motivation of 2-step RACH.  Therefore it would be beneficial if the UE could receive MsgB within the RAR window. To allow this, the gNB needs to know whether the UE has received MsgB and hence, UEs successfully receiving it should acknowledge its reception. On the contrary, for UE(s) that did not receive MsgB, the gNB can still retransmit their MsgB message within the same RAR window. There are 2 approaches to enable the feedback:
Approach A: UE gets an UL grant in MsgB message to send its positive feedback
In this approach, UL grant is included as part of the MsgB contents for 2-step RACH. UE's PUSCH transmission in accordance with the UL grant indicates that UE successfully receives the MsgB from gNB. If no UL grant is received because the UE is unable to decode MsgB, the UE will not ACK the MsgB transmission.
Approach B: UE sends its positive feedback on determined PUCCH resources
In this approach, the UE determines a PUCCH resources from the pre-defined PUCCH resource set in accordance with the indication in the DCI in the PDCCH scrambled by the MsgB-RNTI and the starting CCE of the corresponding PDCCH. The PUCCH resource set for 2-step RACH may be configured using the same parameter, i.e., 4-bit field (pucch-ResourceCommon) in RMSI or based on a new parameter, which is separately configured. Note that similar to Rel-15, the PUCCH resource set may consist of 16 cell specific PUCCH resources.
Approach B will only work if MsgB includes only 1 UE if following Rel-15 specification. On the other hand, Approach A supports the acknowledgement from multiple UEs if the MsgB targets multiple UEs for the SuccessRARs. In order to support MsgB transmission targeting multiple SuccessRAR for the case CCCH SDU is included in MsgA, it is proposed:
Proposal#1: UE gets an UL grant in the SuccessRAR to send its positive feedback when CCCH SDU is included in MsgA.
Proposal#1.1: If UE does not send that expected positive feedback (i.e. when UE missed or could not receive the corresponding Msg.B), the gNB can still retransmit an additional MsgB within the same RAR window.
Need of RAPID
[bookmark: _GoBack]Based on the existing 4-step RACH procedure, RAPID will affect whether the UE continues to monitor for PDCCH within the RAR window. In the case where there is a preamble collision, if it is just based on the contention resolution ID, the UE will continue to monitor PDCCH even though it will not receive anything further in the window. This may not be good for the UE's power consumption. Furthermore, it also reduces the UE complexity without the need to parse the subPDU if the RAPID is included in the subheader. Hence, in our view, RAPID should be provided for the successRAR when CCCH SDU is included in MsgA.
Proposal#2: RAPID is included in SuccessRAR when CCCH SDU is included in MsgA.
Contention Resolution when CCCH SDU is included in MsgA
In the last meeting, it is agreed that the UE behaviour related to contention resolution when C-RNTI is included in MsgA is as follow:
· If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
· If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
· If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
For the UE behaviour related to contention resolution when CCCH SDU is included in MsgA, similar behaviour highlighted needs to be specified:
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received and the RAPID corresponding to the preamble included in MsgA is received and the contention resolution ID in MsgB matches the x-bit in the CCCH SDU in MsgA (i.e. the downlink assignment has been received on the PDCCH for the MsgB-RNTI and the received TB is successfully decoded), the UE should consider the contention resolution to be successful and stop the reception of MsgB. The UE should use the corresponding UL grant in the MsgB to acknowledge the reception of its MsgB. 
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received and the RAPID corresponding to the preamble included in MsgA is received but the contention resolution ID in MsgB does not match the x-bit in the CCCH SDU in MsgA, the UE should consider the contention resolution to be unsuccessful and stop the reception of MsgB. The UE should reattempt the 2-step RACH again from MsgA.
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received but the UE fails to decode the corresponding MsgB, the UE should continue the monitoring of PDCCH addressed to MsgB-RNTI within the response window.
· If the corresponding fallback RAR is detected (i.e. RAPID corresponding to the preamble included in MsgA is received), the UE should stop the monitoring of PDCCH to MsgB-RNTI and process the fallback operation accordingly.
· If neither corresponding fallback RAR nor PDCCH addressed MsgB-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
Proposal#3: Include the following contention resolution behaviour when CCCH SDU is included in MsgA:
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received and the RAPID corresponding to the preamble included in MsgA is received and the contention resolution ID in MsgB matches the x-bit in the CCCH SDU in MsgA (i.e. the downlink assignment has been received on the PDCCH for the MsgB-RNTI and the received TB is successfully decoded), the UE should consider the contention resolution to be successful and stop the reception of MsgB. The UE should use the corresponding UL grant in the MsgB to acknowledge the reception of its MsgB. 
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received and the RAPID corresponding to the preamble included in MsgA is received but the contention resolution ID in MsgB does not match the x-bit in the CCCH SDU in MsgA, the UE should consider the contention resolution to be unsuccessful and stop the reception of MsgB. The UE should reattempt the 2-step RACH again from MsgA.
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received but the UE fails to decode the corresponding MsgB, the UE should continue the monitoring of PDCCH addressed to MsgB-RNTI within the response window.
· If the corresponding fallback RAR is detected (i.e. RAPID corresponding to the preamble included in MsgA is received), the UE should stop the monitoring of PDCCH to MsgB-RNTI and process the fallback operation accordingly.
· If neither corresponding fallback RAR nor PDCCH addressed MsgB-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
Conclusions
In this contribution, we discussed the MsgB design and summarize the proposals as follows:
Proposal#1: UE gets an UL grant in the SuccessRAR to send its positive feedback when CCCH SDU is included in MsgA.
Proposal#1.1: If UE does not send that expected positive feedback (i.e. when UE missed or could not receive the corresponding Msg.B), the gNB can still retransmit an additional MsgB within the same RAR window.
Proposal#2: RAPID is included in SuccessRAR when CCCH SDU is included in MsgA.
Proposal#3: Include the following contention resolution behaviour when CCCH SDU is included in MsgA:
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received and the RAPID corresponding to the preamble included in MsgA is received and the contention resolution ID in MsgB matches the x-bit in the CCCH SDU in MsgA (i.e. the downlink assignment has been received on the PDCCH for the MsgB-RNTI and the received TB is successfully decoded), the UE should consider the contention resolution to be successful and stop the reception of MsgB. The UE should use the corresponding UL grant in the MsgB to acknowledge the reception of its MsgB. 
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received and the RAPID corresponding to the preamble included in MsgA is received but the contention resolution ID in MsgB does not match the x-bit in the CCCH SDU in MsgA, the UE should consider the contention resolution to be unsuccessful and stop the reception of MsgB. The UE should reattempt the 2-step RACH again from MsgA.
· If the PDU corresponding to PDCCH addressed to a MsgB-RNTI is received but the UE fails to decode the corresponding MsgB, the UE should continue the monitoring of PDCCH addressed to MsgB-RNTI within the response window.
· If the corresponding fallback RAR is detected (i.e. RAPID corresponding to the preamble included in MsgA is received), the UE should stop the monitoring of PDCCH to MsgB-RNTI and process the fallback operation accordingly.
· If neither corresponding fallback RAR nor PDCCH addressed MsgB-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
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