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Introduction

In this paper, we will present our opinions on MBS group scheduling for RRC_CONNECTED UEs.

Discussion
In RAN1#102e meeting [1], we have agreed to support PTM1. PTP has been agreed in RAN2. Compared with PTM1, obviously PTM2 will bring in more PDCCH overhead and transmission delay. The benefit and use case for PTM2 are not clear to us, especially on top of PTM1.
Proposal 1: For RRC_CONNECTED UEs for NR MBS, not support PTM2 transmission scheme.
For PTM scheme 1, CORESET/Search space set related agreements have been achieved in RAN1#105-e meeting [2].
	Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· Alt 2: support a Type-x CSS
· The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
· FFS: Whether the Type-x CSS is a Type-3 CSS

Agreement:
As a baseline, reuse existing fields in DCI format 1_0 with CRC scrambled by C-RNTI for the fields of first DCI format with CRC scrambled with G-RNTI.
· FFS: how to determine the bitlength of FDRA field.
· FFS: Whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields
· Note: All of the fields may not be reused and the size of the fields may not be the same

Agreement:
As a baseline, reuse existing fields in DCI format 1_1 for the fields of the second DCI format with CRC scrambled with G-RNTI.
· FFS: whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’, ‘Carrier indicator’ and ‘Bandwidth part indicator’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields for the second DCI format
· Note: All of the fields may not be reused and the size of the fields may not be the same

Working assumption:
The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.



For the retransmission scheme for PTM1, it has been agreed to support PTM1 and PTP. However, it is not preferable to support PTP and PTM1 simultaneously. We have not seen the necessity. Either PTM1 or PTP is enough.
Proposal 2: If initial transmission for multicast is based on PTM transmission scheme 1, not simultaneously support PTM1 and PTP together as the retransmission scheme.
In Rel-15/Rel-16, CSS set includes five types: Type0-PDCCH CSS set, Type0A-PDCCH CSS set, Type1-PDCCH CSS set, Type2-PDCCH CSS set, and Type3-PDCCH CSS set, where Type0/Type0A/Type 2 are only applicable for primary cell of the MCG, and Type1/Type3 when applied for scheduling are only applicable for primary cell.  For some MBS, e.g., video streaming, for the sake of load balance, they could be carried on Scell. Thus, in our opinion, one new CSS type, e.g., Type4 could be defined for Rel-17 MBS, which could be used for both Pcell and Scell.
Proposal 3: For search space type for Rel-17 MBS, support to define a new search space type for multicast.
For the first DCI format DCI 1_0 for MBS, from our perspective, all fields could be kept, and the ‘Frequency domain resource assignment’ field should be associated with the resource configuration for MBS. Traditionally, DCI 1_0/0_0 is used for broadcast scheduling, and is also as fallback DCI e.g. during RRC sate transition. However, for DCI 1_0 for MBS, the function mainly is to enable broadcast scheduling for idle UEs, and fallback function is not required. It is not necessary to consider further enhancement for RRC connected state. Thus, the bitwidth and interpretation of the ‘Frequency domain resource assignment’ field depends on the CORESET configuration and CFR configuration for MBS in idle state.
For the second DCI format 1_1, traditionally it is UE specific DCI, and the payload size, the bitwidth and interpretation for each field are depending on UE specific configuration. For DCI 1_1 for MBS, we think it should be based on PDSCH-config for MBS. In detail, the bitwidth for each field in the DCI is common to all member UEs in a group and related to PDSCH-Config for MBS, and for each member UE, and each field could be interpreted in light of its specific configuration.
Proposal 4: For connected UE, when DCI 1_0 is used as group-common PDCCH for MBS,
· the bitwidth and interpretation of  ‘FDRA’ field depends on the CORESET configuration and CFR configuration for MBS in idle state
Proposal 5: For connected UE, when DCI 1_1 is used as group-common PDCCH for MBS, 
· The bitwidth for each field in the DCI is common to all member UEs in a group, and 
· For each member UE, each field could be interpreted  in light of its specific configuration
Regarding the maximum number of CORESETs per BWP, we have not seen the necessarity to increase the number for supporting MBS. In addition, if increasing the maximum number of CORESETs per BWP will bring about additional UE complexity, which violates the restriction and assumption stated in WID which is ‘In order to facilitate implementation and deployment of the feature, the overall implementation impact should be limited, and the UE complexity should be minimized (e.g. device hardware impact should be avoided).’
Proposal 6: Confirm the working assumption: The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.
Some agreements about SPS group-common PDSCH has been achieved for MBS for RRC_CONNECTED UEs [2][3].
	RAN1#104e:
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

RAN1#105e:
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



Regarding the retransmission scheme for SPS PDSCH, in general, it is up to gNB’s implementation. It could be unicast scheduling or group scheduling for retransmission. For example, if only a few of member UEs are not successful, unicast dynamic scheduling for retransmission could be adopted; if the majority are not successful, group scheduling could be considered. However, similar to PTM1 retransmission scheme proposed in proposal 1 above, simultaneously scheduling unicast and group-common retransmission shall be avoided.
Proposal 7: Not support simultaneously scheduling unicast and group-common retransmission for SPS group-common PDSCH.
If some group members miss the group-common PDCCH activation of SPS group-common PDSCH, activation command can be considered to be retransmitted to improve system performance. All of Alt1, Alt2 and Alt3 could achieve the functionality. Compared with Alt.1 and Alt.2, Alt.3 may bring in more latency. In our opinion, Alt.1 and Alt.2 could be applied for different cases. For example, if a few of group member missed the activated group-common PDCCH, Alt.2 could be considered. On one hand, higher reliability UE specific PDCCH with higher aggregation level could be considered to improve the probability of successfully decoding; on the other hand, it also could avoid to cause confusion to group member who have successfully decoded activated group-common PDCCH. If the majority of group member missed the activated group-common PDCCH, Alt.1 is preferred, to achieve little overhead cost.
Proposal 8: Regarding the reliability of the group-common PDCCH activation of SPS group-common PDSCH, at least one of Alt.1 and Alt.2 could be supported.

Conclusion 
In this contribution, we provide our opinions on MBS group scheduling for RRC_CONNECTED UEs:
Proposal 1: For RRC_CONNECTED UEs for NR MBS, not support PTM2 transmission scheme.
Proposal 2: If initial transmission for multicast is based on PTM transmission scheme 1, not simultaneously support PTM1 and PTP together as the retransmission scheme.
Proposal 3: For search space type for Rel-17 MBS, support to define a new search space type for multicast.
Proposal 4: For connected UE, when DCI 1_0 is used as group-common PDCCH for MBS,
· the bitwidth and interpretation of  ‘FDRA’ field depends on the CORESET configuration and CFR configuration for MBS in idle state
Proposal 5: For connected UE, when DCI 1_1 is used as group-common PDCCH for MBS, 
· The bitwidth for each field in the DCI is common to all member UEs in a group, and 
· For each member UE, each field could be interpreted  in light of its specific configuration
[bookmark: _GoBack]Proposal 6: Confirm the working assumption: The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.
Proposal 7: Not support simultaneously scheduling unicast and group-common retransmission for SPS group-common PDSCH.
Proposal 8: Regarding the reliability of the group-common PDCCH activation of SPS group-common PDSCH, at least one of Alt.1 and Alt.2 could be supported.
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