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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this meeting, RAN1 will be finalizing the specifications for group scheduling mechanisms for MBS including topics on transmission and retransmission schemes, DCI, Search Space and CORESET designs. Continuing with the progress made in RAN1#106b-e, this contribution addresses some of the issues [1] that remain.    

Discussion
[bookmark: _Ref61803636]BWP Inactivity Timer
An issue that has been discussed in past meetings is how the UE should respond to the BWP-InactivityTimer for timer-based active DL BWP switching to a default BWP. Note that one of the motivations is for the benefits of power consumptions to UE to be applicable for both multicast and unicast transmissions.
In the last meeting, the following options were discussed but without agreement:
If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, 
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP.
· Option 2: Introduce a new MBS-BWP-InactivityTimer for GC-PDCCH receptions.
· Option 3: Multicast reception has no impact on Rel-16 UE behavior related to BWP-InactivityTimer

One aspect determining which option to be supported is the question of whether one or separate inactivity timer should be used. For the latter case of using separate timers, as in Option 2, the UE switches to the default BWP when both timers expire since the CFR is part of the active BWP. There are no clear benefits for introducing this additional inactivity timer i.e., MBS-BWP-InactivityTimer. Hence Option 1 which allow the UE to start and restart the single timer should be agreed due to its simplicity with no loss in functionality or performance when compared to using separate timers.
Proposal 1: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, supports Option 1. 

Group Scheduling and Retransmission / HARQ processes 
In the RAN1#104b-e meeting, it was agreed on the support of initial and retransmission based on PTM scheme 1 and PTP, respectively, for multicast transmission. Similarly, PTP retransmission is also supported for SPS group-common PDSCH:
Agreement:
The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP.
· FFS: Whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group

[bookmark: _Hlk69402851]It was further agreed that the same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB. The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for the UE to support multicast reception. How to allocate HARQ processes between unicast and multicast is up to gNB. 
There have been some remaining issues that were raised during the discussions in the previous meetings:
· If multiple retransmission schemes are supported, then can different retransmission schemes be supported simultaneously for different UEs in the same group?
· Whether the UE is expected to receive a new TB#2 transmitted by PTM scheme 1 for a given HPN before the end of the expected transmission of HARQ-ACK of the previous TB#1, which is initially transmitted by PTM scheme 1, for that HPN.
· Whether the UE is expected to receive unicast TB by PTP for a given HPN between the end of the transmission of HARQ-ACK of the previous TB#1, which is initially transmitted by PTM scheme 1, and the start of a new TB#2 transmitted by PTM scheme 1 for that HPN
There exist scenarios where the PTP retransmission is sent to UE #1 simultaneously (same slot) while PTM scheme 1 retransmission is sent to other UEs, sending the same TB. Since the same HARQ process ID is used and the NDI has not been toggled, UE #1 is still able to receive the PTM scheme 1 retransmission. However, there could exist the case of NDI conflict whereby different UEs in a group may have different NDI values for a certain HPID before performing an initial PTM transmission. This is possible since when the gNB uses the same HPID for a new TB for different UEs, each with the same G-RNTI, toggling the NDI in a way that would satisfy the toggling rule for both UEs would not be possible.
In the last meeting, the following options were discussed without agreement:
Regarding the NDI conflict issue that different UEs in a group may have different NDI values for a certain HPID before performing an initial PTM transmission, which option should be adopted?
· Option 1: Rely on gNB implementation to avoid such issue.
· Option 2: Resolve this issue with potential specification enhancement.

With Option 1, if the gNB avoids dynamically allocation of HARQ processes among unicast and different multicast services, such NDI clashes can be avoided. This is entirely within the gNB control on how to allocate HARQ processes between unicast and multicast. Given this readily available solution and limited time to complete the specifications, it is our preference to resolve this issue with support for Option 1. 
Proposal 2: Regarding the NDI conflict issue that different UEs in a group may have different NDI values for a certain HPID before performing an initial PTM transmission, gNB should be relied on to avoid such issue (Option1).

[bookmark: _Ref61254188]SPS Configuration  
For SPS group common PDSCH for MBS, it was agreed that G-CS-RNTI is defined for SPS group-common PDSCH and activation/deactivation of SPS group-common PDSCH, different from CS-RNTI for unicast SPS PDSCH. For the activation of SPS group common PDSCH, it was agreed that at least group-common PDCCH is supported for activation. From RAN1#104-e:
Agreement:
Confirm the working assumption: 
For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,
· At least group-common PDCCH is supported
· FFS: Whether and how to address the missed activation and deactivation
· FFS: Whether UE-specific PDCCH is supported for activation/deactivation

While there may not be strong motivations for UE-specific PDCCH activation since the scheduling of SPS should be applicable to the whole group, there would be instances where the deactivation would be beneficial if it is UE-specific. For example, when the UE is completing a handoff, in order to avoid disrupting other UEs on that SPS process, it is better to send the SPS deactivation from the UE-specific search space.
The frequency of activation/deactivation of SPS group common PDSCH is service dependent. For some services such as video, there may be a need to deactivate frequently if video data is not available in time. Other services may need to activate/deactivate infrequently. By allowing UEs to skip monitoring the PDCCH for SPS activation and deactivation, one benefit is power savings.
Proposal 3: At least UE-specific PDCCH is supported for deactivation of SPS group-common PDSCH. 
During RAN1#105-e discussion on reliability, the issues of how to address the missed activation and deactivation were further analyzed. Some alternatives on how to re-send the activation command were identified:   
Agreement:
For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support at least one of the following alternatives.
· Alt 1: retransmit the activation command via group-common PDCCH.
· Alt 2: retransmit the activation command via UE-specific PDCCH.
· Alt 3: retransmit the activation command via MAC-CE.
· FFS other details.
· Note: Down-selection can take into account the HARQ-ACK feedback scheme for SPS activation

We see similarity of this support with the support of UE-specific deactivation and hence Alt 2 should be supported. Alt 1 should be the default mode.
Proposal 4: Re-sending of the activation command via group-common PDCCH (Alt1) and UE-specific PDCCH (Alt 2) should be supported. 

Finally, we have the following agreement:
Agreement:
The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP.
· FFS: Whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group

Still unresolved till this meeting, noted as FFS above, is on the support for different UEs in the same MBS group to receive either PTM scheme 1 or PTP retransmissions. We see performance benefits in terms of handlings UEs in bad channel conditions by allowing these UEs to receive PTP retransmissions that are targeted for it and leveraging soft combining at the UE. 
Proposal 5: The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP for different UEs in the same group.

[bookmark: _Ref129681832]Conclusion
In this contribution, we discussed and presented our views on group scheduling for MBS. The following observation and proposals have been made. 
Proposal 1: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, supports Option 1. 
Proposal 2: Regarding the NDI conflict issue that different UEs in a group may have different NDI values for a certain HPID before performing an initial PTM transmission, gNB should be relied on to avoid such issue (Option1).
Proposal 3: At least UE-specific PDCCH is supported for deactivation of SPS group-common PDSCH. 
Proposal 4: Re-sending of the activation command via group-common PDCCH (Alt1) and UE-specific PDCCH (Alt 2) should be supported. 
Proposal 5: The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP for different UEs in the same group.
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