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[bookmark: OLE_LINK72][bookmark: OLE_LINK71]During the email discussion [1], the issue on the ACK for MsgB reception has been discussed. The intention of this contribution is to discuss the aspects related to the ACK of MsgB reception and to propose a way forward on how to progress this issue further.
ACK of MsgB reception
In legacy 4-step RACH, UL grant will be included in Msg2. Based on the transmission in the UL resource (i.e. based on detecting a transmission from the UE or DTX), the NW can know whether the Msg2 has been successfully received or not by monitoring the corresponding UL resource. However, in 2-step RACH, since the UL payload has already been included as part of MsgA, the UL grant seems not needed. However, if no UL grant is included in MsgB, the NW has no idea whether the MsgB has been succesfully received or not.
Observation 1: Without UL grant in MsgB, the NW has no idea whether the MsgB has been successfully received by the UE.
Because the network is unaware of any failed MsgB reception, the NW cannot trigger the retransmission of MsgB accordingly (as shown in the figure below). 


Figure 1: Retransmission of MsgB according to the detected MsgB reception failure
In addition, as shown in the figure below, without the ACK of MsgB reception, the NW has to schedule the UE blindly for the following DL/UL transmission, and the resource granted may be wasted in case the MsgB has not been received successfully.


Figure 2: Blind scheduling of PDSCH without ACK of MsgB

Observation 2: Without the ACK of MsgB reception, in case the reception of MsgB fails, the NW cannot trigger MsgB retransmission efficiently and the following C-RNTI based scheduling will also be wasted.

Based on the observation 1 and 2, we think the UE specific ACK of MsgB reception is useful in case the corresponding successRAR is detected in the MsgB.
Proposal 1: From RAN2’s point of view, UE specific ACK of MsgB reception is useful.
Based on the email discussion on 2-step RACH [1], for the case MsgA with C-RNTI, since majority companies think the contention resolution will be processed by the PDCCH addressed to C-RNTI, no successRAR will be included in MsgB and no ACK for MsgB reception is needed for such case. Therefore, the ACK of MsgB reception is only needed for the case that CCCH is included in MsgA.
Observation 3: The ACK of MsgB reception is only needed for the case that CCCH is included in MsgA.
To transmit the UE specific ACK of MsgB, one alternative that was mentioned during the email discussion is to reuse the 4-step RACH mechanism and include an UL grant in MsgB. However, unlike Msg2 in 4-step RACH, since the CCCH message has already been included in the payload of MsgA, no other CCCH message can be included in the UL grant from MsgB. In addition, for the case of RRCSetup, given that none of the radio bearers are established, the UE may send padding in the UL grant resource which is a waste of the UL radio resource. Also, for other cases (e.g. Reestablishment/Resume) considering that all the other SRBs and DRBs have not yet been resumed yet, even if UL grant is included in MsgB, no extra MAC SDU from SRB/DRB can be included in the UL grant. At best the UE may include either BSR or PHR (if triggered) but still there is a high probability that UE may include padding again in this case. Using UL grant resource to send padding just for the sake of MsgB ACK in UL is not a good use of radio resources. 
Observation 4: If an UL grant is included in MsgB, there is a risk that UE may send padding in the UL grant resource and this is a waste of UL resource.
Proposal 2: From RAN2 perspective any solution for MsgB ack shall avoid the risk of UE sending padding in the UL grant resource. 
Based on the above, we think a solution to avoid the risk of UE sending padding in UL grant resource should be considered for this case. RAN1 are currently discussing such solutions and considering the detailed solution for the transmission of ACK for MsgB should anyway be discussed in RAN1, we think it would be beneficial to inform RAN1 the above views (agreements) from RAN2’s point of view, which can be taken into account during RAN1’s discussion.
Proposal 3: One LS can be sent to RAN1 to include the understanding on the ACK of MsgB reception, from RAN2’s point of view. And it’s up to RAN1 to determine the detailed mechanism for the transmission of ACK of MsgB.
Conclusions
Based on the discussion above, the following observations are shared: 
Observation 1: Without UL grant in MsgB, the NW has no idea whether the MsgB has been successfully received by the UE.
Observation 2: Without the ACK of MsgB reception, in case the reception of MsgB fails, the NW cannot trigger MsgB retransmission efficiently and the following C-RNTI based scheduling will also be wasted.
Proposal 1: From RAN2’s point of view, UE specific ACK of MsgB reception is useful.
Observation 3: The ACK of MsgB reception is only needed for the case that CCCH is included in MsgA.
Observation 4: If an UL grant is included in MsgB, there is a risk that UE may send padding in the UL grant resource and this is a waste of UL resource.
Proposal 2: From RAN2 perspective any solution for MsgB ack shall avoid the risk of UE sending padding in the UL grant resource
Proposal 3: One LS can be sent to RAN1 to include the understanding on the ACK of MsgB reception, from RAN2’s point of view. And it’s up to RAN1 to determine the detailed mechanism for the transmission of ACK of MsgB.
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