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1. Introduction
In this paper, remaining issues, and maintenance for group scheduling for NR multicast and broadcast services (MBS) for RRC_CONECTED UEs is discussed.  We also provide some discussion on the RAN2 LS on Broadcast reception [4]. 
2. Discussion 
In this section we provide discussion on remaining considerations for group scheduling for NR MBS.
2.1. 	RAN2 LS on Broadcast Reception
RAN#2 has sent an LS on feasibility of broadcast reception on SCell and non-serving cell where the following agreements were reached [4]:
	1. From RAN2 point of view, the UE may receive MBS broadcast service from SCell in intra-PLMN case and if supported this may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility of MBS broadcast reception on SCell. 
1. From RAN2 point of view, the connected UE may if supported receive MBS broadcast service from non-serving cell in intra-PLMN case, under the condition this does not have any impact to operation on serving cell(s). This may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility.


From RAN1 perspective, broadcast reception on SCells can be allowed for CONNECTED mode UEs only and with self-scheduling. Since CFR configuration is per BWP, enabling SCell based broadcast reception would not be difficult. Cross-carrier scheduling may introduce some complexities in terms of CFR configuration and hence should not be supported for Rel-17 at this late stage. For the case of broadcast reception from non-serving cells, it is not clear how UE is configured with such non-serving cell information including CFR in a non-serving cell. Additionally, not having any impact to operation on serving cell, especially unicast cannot be guaranteed since reception from non-serving cell may entail different TCI activation and indication. Therefore, for Rel-17, broadcast reception from non-serving cell may not be supported.
Proposal 1: Broadcast reception on SCell can be supported only for RRC_CONNECTED UEs only with self-scheduling i.e., no support of cross-carrier scheduling.
Proposal 2: Broadcast reception from non-serving cell is not supported in Rel-17 since impact to serving cell operation for unicast needs to be further clarified. 
2.2. 		DCI Formats
For the first DCI format 4_1 based on DCI format 1_0, the following agreement was reached in RAN1#107e [3] with the following unresolved FFS points highlighted in yellow:
	Agreement:
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by G-RNTI for multicast:
· Frequency domain resource assignment
· Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of TS38.214
· VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5 in TS38.212
· Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of TS38.214
· New data indicator – 1 bit
· Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 in TS38.212
· HARQ process number – [4 or 5] bits
· Downlink assignment index – 2 bits as defined in Clause 9.1.3 of TS 38.213, as counter DAI
· PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· Reserved bits –3 bits
· FFS: Some of the fields may be not useful and can be reserved in some conditions, and FFS the details of the conditions
· FFS: other fields, e.g. for HARQ enabling/disabling
Note: Whether new fields are defined for multicast DCI format 1_0 can be discussed separately. The reserved bits can be used for new fields if needed.


Since it has been agreed that HARQ feedback can be enabled or disabled by RRC (and also DCI when enabled by RRC), for the case when RRC disables HARQ feedback, certain DCI 4_1 fields may be reserved.
Proposal 3: When HARQ feedback is disabled by RRC, the following fields of DCI format 4_1 can be assumed to be reserved:
· PUCCH resource Indicator
· PDSCH-to-HARQ timing indicator
· TPC command for scheduled PUCCH
· HARQ Process Number
· New Data Indicator
· Redundancy Version

In RAN1#107e the following agreement on DCI Format 4_2 (based on DCI 1_1) was reached with the following unresolved FFS highlighted in yellow:
	Agreement:
Multicast DCI format 1_1 includes all configurable fields of unicast DCI format 1_1 except
· Identifier for DCI formats, TPC command for scheduled PUCCH, SRS request
· FFS: Scell dormancy indication
· One-shot HARQ-ACK request, PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), ChannelAccess-Cpext
· CBGTI, CBGFI
· Minimum applicable scheduling offset indicator
· FFS: Carrier indicator, BWP indicator, ZP CSI-RS trigger
· FFS: MCS/NDI/RV for TB2



In Rel-17 NR MBS, cross carrier scheduling may not be required and as a result, the fields related to Carrier indication, BWP indication as well as SCell Dormancy indication may be reserved. Therefore, we have the following proposal. 
Proposal 4: [bookmark: _Hlk92801574]For DCI 4_2, the fields SCell Dormancy Indication, Carrier Indicator, BWP Indicator, ZP-CSI-RS trigger and MCS/NDI/RV for TB2 can be reserved. 

2.3.		DCI Size Alignment
For DCI format 4_2 which is based on DCI format 1_1, the current version of 38.212 does not contain any details on DCI size alignment. Additionally, this seems to be an unresolved FFS from the following agreement in RAN1#105-e:
	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


To this end, we have the following proposal:
Proposal 5: [bookmark: _Hlk92801607]For DCI format 1_1, the DCI size can be aligned to a size which is configured by the network to the UE. A new RRC parameter can be introduced.  
2.4.		RRC Parameters
For the RRC parameter list, the following editorial changes are suggested. Additionally, a new RRC parameter for DCI 4-2 size alignment can be introduced
	dci-Format1-04_1
	new
	 
	If configured, the UE monitors the DCI format 1_0 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [10.x].
	 
	 
	Per CFR, in searchSpace-Multicast
	UE-specific

	dci-Format1-14-2
	new
	 
	If configured, the UE monitors the DCI format 1_1 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [10.x].
	 
	 
	Per CFR, in searchSpace-Multicast
	UE-specific

	dci-Format1-04-1-AndFormat1-14-2
	new
	 
	If configured, the UE monitors the DCI format 1_0 and 1_1 with CRC srambled by G-RNTI/G-CS-RNTI according to TS 38.213 [13], clause [11.x].
	 
	 
	Per CFR, in searchSpace-Multicast
	UE-specific

	dci-Format4-2-size
	New
	
	If configured, UE aligns the size of DCI format 4-2 to this value
	
	
	Per CFR
	UE Specific




3. Conclusions 
In this paper, a high-level view of NR MBS design was presented. Group scheduling and transmission schemes were discussed, and the following proposals are made for further consideration
1. Broadcast reception on SCell can be supported only for RRC_CONNECTED UEs only with self-scheduling i.e., no support of cross-carrier scheduling.
2. Broadcast reception from non-serving cell is not supported in Rel-17 since impact to serving cell operation for unicast needs to be further clarified. 
3. When HARQ feedback is disabled by RRC, the following fields of DCI format 4_1 can be assumed to be reserved:
· PUCCH resource Indicator
· PDSCH-to-HARQ timing indicator
· TPC command for scheduled PUCCH
· HARQ Process Number
· New Data Indicator
· Redundancy Version

4. For DCI 4_2, the fields SCell Dormancy Indication, Carrier Indicator, BWP Indicator, ZP-CSI-RS trigger and MCS/NDI/RV for TB2 can be reserved. 
5. For DCI format 1_1, the DCI size can be aligned to a size which is configured by the network to the UE. A new RRC parameter can be introduced.
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