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1.	Introduction
RAN1 #104b-e
	Agreement:
The down-selection of Option 2A and Option 2B for CFR for multicast of RRC-CONNECTED UEs will be made before the end of RAN1#105-e.



In the last meeting, the RAN1 has agreed [1] to down select MBS common frequency resource (CFR) configuration between Option-2A and 2B before the end of RAN1 #105-e meeting. In this document, we state our position of the down selection, and in the rest of the document, we provide our views to a postponed discussion in the issue #3 (Transmission scheme and HARQ process management) from feature lead’s summary [2] on retransmission by PTM-1 and PTP transmission schemes.  
2.	Discussion
2.1	CFR for MBS	
	RAN1 # 104e
Agreement:
For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH
· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)
· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP
· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.
	FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region
· FFS whether UE can be configured with no unicast reception in the common frequency resource
· FFS on details of the group-common PDCCH / PDSCH configuration
· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
· FFS whether the use of a common frequency resource for multicast is optional or not
· FFS whether the common frequency resource is applicable for PTM scheme 2 (if supported) or not



In the RAN1 #104e meeting, we made an agreement above to down select the options for MBS CFR configuration between MBS BWP (Option-2A) and MBS frequency region (Option-2B) based solutions. In the same meeting, we also identified numbers of essential configurations of the CFR configuration, for instance, PDSCH-config and PDCCH-config (i.e. the agreement with proposal 2). With this agreement, it is clear that the identified signalling structure for CFR is almost identical to the current BWP signalling structure, regardless of Option-2A and 2B. Thus, our understanding is that the down selection between Option-2A and Option-2B is a terminology decision that should be decided by RAN2.
As pointed out by the feature lead, companies still have different understandings regarding the Option-2A, even among supporting companies. Some refer Option-2A as multiple active BWPs, and others refer Option-2A as different level BWP that doesn’t need BWP switching. And for companies who don’t support Option-2A, they have a concern that applying Option-2A will introduce BWP switching delay. However, it should be addressed that there is no contribution clarifying the reason why the BWP switching is still needed even when the central frequency, operating bandwidth, and the subcarrier spacing are not changed. 
Observation 1: Although companies have concern about introducing BWP switching if Option-2A is selected, but there are no contributions showing that the BWP switching is still needed even when the central frequency, operating bandwidth, and subcarrier spacing are not changed for UE receiving MBS signal. With that, the root cause of introducing BWP switching delay in Option-2A may also apply to Option-2B (e.g. BWP to CFR switching delay).

However, without the common understanding on BWP switching and inputs from RAN4, the down selection might be difficult. In this regard, our position for the down selection is stated in the following proposals.

Proposal 1: Support Option-2B for MBS scheduling configuration with an additional note that the detailed signaling design is up to RAN2, which includes reusing current BWP structure in the spec. 

Proposal 2: At the end of RAN #105-e meeting, if RAN1 cannot achieve consensus on down selecting Option-2A/2B for CFR configuration, take the agreement made in RAN1 #104-e meeting (i.e. as shown below) as the final decision.

	RAN1 # 104e
Agreement:
From RAN1 perspective, the CFR (common frequency resource) for multicast of RRC-CONNECTED UEs, which is confined within the frequency resource of a dedicated unicast BWP and using the same numerology (SCS and CP), includes the following configurations:
· Starting PRB and the number of PRBs 
· One PDSCH-config for MBS (i.e., separate from the PDSCH-Config of the dedicated unicast BWP)
· One PDCCH-config for MBS (i.e., separate from the PDCCH-Config of the dedicated unicast BWP)
· SPS-config(s) for MBS (i.e., separate from the SPS-Config of the dedicated unicast BWP)
· FFS: Other configurations and details including whether signaling of starting PRB and the length of PRBs is needed when CFR is equal to the unicast BWP
· FFS: Whether a unified CFR design is also used for broadcast reception for RRC_IDLE/INACTIVE and RRC_CONNECTED
· FFS: Whether Coreset(s) for CFR in addition to existing Coresets in UE dedicated BWP is needed
· Note: The terminology of CFR is only aiming for RAN1 discussion, and the detailed signaling design is up to RAN2
· Note: This agreement does not negate any previous agreements made on CFR





2.2	Transmission scheme and HARQ process management
	RAN1 103e
Agreements: For RRC_CONNECTED UEs, if initial transmission for multicast is based on PTM transmission scheme 1, at least support retransmission(s) can use PTM transmission scheme 1.
· FFS: whether to support PTP transmission for retransmission(s).
· FFS: whether to support PTM transmission scheme 2 for retransmission(s).
· FFS: How to indicate the association between PTM scheme 1 and PTP transmitting the same TB.
· FFS: If multiple retransmission schemes are supported, then can different retransmission schemes be supported simultaneously for different UEs in the same group?
RAN1 104e
Agreement:
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.



In previous meetings, the group has made above agreements on HARQ retransmission schemes for PTM-1 based initial transmission. According to these agreements, if ACK/NACK based HARQ-ACK feedback is configured to a UE, and the initial transmission is scheduled by PTM-1, the gNB can send HARQ retransmissions to the UE by using PTM-1 and PTP. 
The first discussion point in the last meeting is whether a UE can be scheduled with both retransmission schemes. Some companies stated that it would be simpler if the UE receives retransmissions in one scheme only (e.g. PTP only). However, it limits the base station’s scheduling flexibility to choose retransmission schemes dynamically based on the received HARQ feedbacks. For example, if a large number of UEs report NACK, the base station use PTM-1 retransmission, and if there are only few UEs report NACK, the base station can use PTP retransmission.

Observation 2: The base station scheduling is restricted if a UE in a MBS group can only take one retransmission schemes.  

	38.214
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc60777118]5.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]For downlink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-ProcessesForPDSCH, and when no configuration is provided the UE may assume a default number of 8 processes.
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6].



Some companies stated that it is a pure base station implementation issue without any spec impact. It is true under the assumption that UE in a MBS group follows the same behavior of receiving PDSCHs as in unicast (i.e. highlighted in above spec). However, in the last meeting we have agreed to support NACK-only based HARQ-ACK feedback for RRC-CONNECTED UEs, but we haven’t discussed whether a base station can configure NACK-only and ACK/NACK based HARQ-ACK feedback to different UEs in the same MBS group. If the base station can do so, according to the current spec, the base station can not send a PTM-1 retransmission (for NACK-only based UEs) before the end of the HARQ-ACK transmission of a PTP retransmission (for an ACK/NACK based UE) for the same HARQ process. Otherwise the UE configured with ACK/NACK based HARQ-ACK feedback may encounter the exception case, namely, receiving duplicated PDSCHs before sending a HARQ-ACK.

Observation 3: If a base station can configure NACK-only and ACK/NACK based HARQ-ACK feedback to different UEs in the same MBS group, the base station can not send a PTM-1 retransmission (for NACK-only based UEs) before the end of the HARQ-ACK transmission of a PTP retransmission (for an ACK/NACK based UE) for the same HARQ process. Otherwise the ACK/NACK based UE may encounter the exception case, namely, receiving duplicated PDSCHs before sending a HARQ-ACK.

Proposal 3: For the discussion on whether a UE can receive multiple PDSCH retransmissions in PTM-1 and PTP transmission schemes simultaneously (i.e. receiving a second PDSCH before the end of a HARQ-ACK response of a first PDSCH for the same HARQ process), further study the case that both NACK-only and ACK/NACK based HARQ-ACK feedbacks are configured to the same MBS group.

3. Conclusion
Observation 1: Although companies have concern about introducing BWP switching if Option-2A is selected, but there are no contributions showing that the BWP switching is still needed even when the central frequency, operating bandwidth, and subcarrier spacing are not changed for UE receiving MBS signal. With that, the root cause of introducing BWP switching delay in Option-2A may also apply to Option-2B (e.g. BWP to CFR switching delay).

Proposal 1: Support Option-2B for MBS scheduling configuration with an additional note that the detailed signaling design is up to RAN2, which includes reusing current BWP structure in the spec. 

Proposal 2: At the end of RAN #105-e meeting, if RAN1 cannot achieve consensus on down selecting Option-2A/2B for CFR configuration, take the agreement made in RAN1 #104-e meeting (i.e. as shown below) as the final decision.

Observation 2: The base station scheduling is restricted if a UE in a MBS group can only take one retransmission schemes.  

[bookmark: _GoBack]Observation 3: If a base station can configure NACK-only and ACK/NACK based HARQ-ACK feedback to different UEs in the same MBS group, the base station can not send a PTM-1 retransmission (for NACK-only based UEs) before the end of the HARQ-ACK transmission of a PTP retransmission (for an ACK/NACK based UE) for the same HARQ process. Otherwise the ACK/NACK based UE may encounter the exception case, namely, receiving duplicated PDSCHs before sending a HARQ-ACK.

Proposal 3: For the discussion on whether a UE can receive multiple PDSCH retransmissions in PTM-1 and PTP transmission schemes simultaneously (i.e. receiving a second PDSCH before the end of a HARQ-ACK response of a first PDSCH for the same HARQ process), further study the case that both NACK-only and ACK/NACK based HARQ-ACK feedbacks are configured to the same MBS group.
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