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[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: _GoBack]In the email discussion [1], the transmission of DL MAC SDU for SRB/DRB in 2-step RACH has been discussed. Although the majority of companies said that the MAC SDU for SRB/DRB shall be sent separate, there was no consensus on this issue. The intention of this contribution is to share some further views on the transmission of DL MAC SDU for SRB/DRB in 2-step RACH.
Transmission of DL MAC SDU for SRB/DRB in 2-step RACH
In 4-step RACH, the Msg4 may include the RRC signaling (MAC SDU from SRB) which will be used as some kind of response to the RRC signaling carried in Msg3. For example, in 4-step RACH, in RRC setup procedure, the RRCSetup message will be included in the Msg4 as response to the RRCSetupRequest included in the Msg1; in RRC resume procedure, the RRCResume/RRCRelease message may be included in the Msg4 as response to the RRCResumeRequest.
However, in 2-step RACH, considering that the MsB will be a shared message and hence has  limited size o, it is not optimal to include the MAC SDU from SRB/DRB for different UEs into one MsgB. 
[bookmark: _Hlk7441896]Observation 1: Considering the limited size of MsgB (which is a shared message addressed to multiple UEs) in 2-step RACH, it is not optimal to include the MAC SDU from SRB/DRB for different UEs into one MsgB.
Even if the MAC SDU for SRB/DRB can be included in MsgB, since the MsgB is scheduled by RA-RNTI, new MAC PDU format will be required to identify the UE for the MAC SDU from SRB, and extra complexity will be introduced. 
Observation 2: Even if the MAC SDU from DRB/SRB can be included in the MsgB shared by the multiple UE, new MAC subPDU format is required, which leads to extra complexity.
In addition, since the MsgB can be include the response from multiple UE, and the NW can send multiple MsgB for different UEs within the RAR window, the soft combining of MsgB cannot be used if the MAC SDU included in MsgB.
Observation 3: Since soft combining cannot be used for the MsgB, if MAC SDU from DRB/SRB is included in the MsgB, there will be a performance loss (and hence increased latency) for the MAC SDU in DL. 
Based on the observation 2 and 3, we think it is not worth to support the transmission of MAC SDU from DRB/SRB in the Msg2, which is shared by multiple UE, and give the proposal as follow:
[bookmark: _Hlk7604738]Proposal 1: In 2-step RACH , the DL MAC SDU from DRB/SRB shall be sent in a separate UE specific DL MAC PDU.
To transmit these MAC SDU from SRB/DRB used to be included in the Msg4 in the legacy 4-step RACH, the following two alternatives can be considered:
· Alt 1: In 2-step RACH, the MAC SDU from SRB/DRB shall be transmitted through the DL grant scheduled by PDCCH addressed to C-RNTI.
· Alt 2: In 2-step RACH, the MAC SDU from SRB/DRB shall be transmitted through the DL grant included in MsgB (similar as the UL grant in Msg2).
For the case CCCH is included in MsgA, the DL MAC SDU for SRB is expected to include the DL RRC response message. Therefore, the RRC processing delay shall be taken into account. In addition, in case the CU/DU split scenario, the DL RRC message will be generated in CU, thus bidirectional CU-DU delay (i.e. fronthaul delay) shall be taken into account as well. 
Observation 4: For the DL MAC SDU for SRB, which is expected to include the RRC response message, both the RRC processing delay and bidirectional CU-DU delay (i.e. fronthaul delay) shall be taken into account.
For alternative 1, since the contention resolution ID has already been included in MsgB, DL PDCCH addressed to C-RNTI can be considered as normal scheduling after the successful completion of 2-step RACH, thus it is up to NW’s implementation to handle the RRC processing delay and bidirectional CU-DU delay.
For alternative 2, since the DL grant for MAC SDU from SRB can only be determined after the reception of PDCP PDU for SRB in DU, considering the DL grant will be included in MsgB, the MsgB can only be generated after the reception of PDCP PDU for SRB, thus both the RRC processing delay and bidirectional CU-DU delay (i.e. fronthaul delay) shall be considered in the MsgA reception window.
Observation 5: If the DL grant for SRB will be included in MsgB, then both the RRC processing delay and bidirectional CU-DU delay (i.e. fronthaul delay) shall be considered in the MsgA response window.
In addition, if the length of MsgA response window is extended or the start of MsgA response is delayed to cover the RRC processing delay and bidirectional CU-DU delay, then the retransmission of MsgA will be delayed, which may lead to a larger RACH latency.
[bookmark: _Hlk7604817][bookmark: _Hlk7441949]Observation 6: If the length of MsgA response window is extended or the start of MsgA response is delayed to take into account the RRC processing and/or CU-DU split delay, the retransmission of MsgA will be delayed, which may lead to negative impact on the overall RACH latency.
Based on the observations above, we think the MAC SDU from SRB/DRB shall be transmitted through the DL grant scheduled by PDCCH addressed to C-RNTI.
[bookmark: _Hlk7441963]Proposal 2: The UE specific MAC PDU shall be transmitted through the DL grant scheduled by PDCCH addressed to C-RNTI. 
Conclusions
Based on the discussion above, the following observations are shared: 
Observation 1: Considering the limited size of MsgB (which is a shared message addressed to multiple UEs) in 2-step RACH, it is not optimal to include the MAC SDU from SRB/DRB for different UEs into one MsgB.
Observation 2: Even if the MAC SDU from DRB/SRB can be included in the MsgB shared by the multiple UE, new MAC subPDU format is required, which leads to extra complexity.
Observation 3: Since soft combining cannot be used for the MsgB, if MAC SDU from DRB/SRB is included in the MsgB, there will be a performance loss (and hence increased latency) for the MAC SDU in DL
Proposal 1: In 2-step RACH , the DL MAC SDU from DRB/SRB shall be sent in a separate UE specific DL MAC PDU.
Observation 4: For the DL MAC SDU for SRB, which is expected to include the RRC response message, both the RRC processing delay and bidirectional CU-DU delay (i.e. fronthaul delay) shall be taken into account.
Observation 5: If the DL grant for SRB will be included in MsgB, then both the RRC processing delay and bidirectional CU-DU delay (i.e. fronthaul delay) shall be considered in the MsgA response window.
Observation 6: If the length of MsgA response window is extended or the start of MsgA response is delayed to take into account the RRC processing and/or CU-DU split delay, the retransmission of MsgA will be delayed, which may lead to negative impact on the overall RACH latency.
Proposal 2: The UE specific MAC PDU shall be transmitted through the DL grant scheduled by PDCCH addressed to C-RNTI. 
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