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During RAN#88-e meeting, the revised WI on NR MBS has been approved [1]. One of its objectives is to specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service for RRC_CONNECTED UEs.
In RAN1#107-e, the critical issues for group scheduling mechanism for RRC_CONNECTED UEs have been resolved according to the discussion summarized in [2]. In this contribution, we provide our views on the remaining issues for group scheduling mechanism, and some TPs are also provided. 
 Discussion
2.1	Carrier aggregation
MBS broadcast transmission on SCell had been supported by RAN2 as shown in their LS [3]. 
	During RAN2#116-e meeting, RAN2 discussed MBS broadcast reception on SCell and non-serving cell respectively by the UE in RRC Connected state and reached the following agreements:
	· 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. 
· 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.


Based on the above, RAN2 would like to request RAN1 to check the feasibility of MBS broadcast reception on SCell and non-serving cell and do the required work, if feasible/needed.



From our perspective, it is also beneficial for improving the capacity for CA capable UE by supporting multicast transmission on the Scell. And cross-carrier scheduling can also be considered as one way of multicast transmission in Scell. So we suggest to support multicast transmission over Scell, and ‘carrier indicator’ field in DCI format 4_2 can be reused in the second DCI format with CRC scrambled with G-RNTI. 
If multicast reception is allowed on SCell, then self-scheduling and cross-carrier scheduling should be allowed for multicast as well. Otherwise, if cross-carrier scheduling is not allowed for multicast reception and cross-carrier scheduling is configured for unicast, it may end up with PDCCH reception on both SCell (for multicast scheduling) and PCell (for unicast scheduling), which violates the basic concept of cross-carrier scheduling.
Based on the above analysis, we propose the following proposal and text proposals. 
Proposal 1: Introduce multicast reception on SCell with self-scheduling or cross-carrier scheduling in Rel-17 MBS subject to UE feature. 
Proposal 2: Adopt the following TPs for Clause 7.3.1.5.3 of TS38.212 and Clause 10.1 of TS38.213 [4].
	[bookmark: _Toc90994151]TS 38.212
7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH in DL cell. 
The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI: 
-	Carrier indicator – 0 or 3 bits as defined in Clause 10.1 of [5, TS 38.213]. 
<Unchanged parts are omitted>
TS 38.213
[bookmark: _Toc92093858][bookmark: _Toc29899575][bookmark: _Toc36498186][bookmark: _Toc20311598][bookmark: _Toc29917312][bookmark: _Toc29899157][bookmark: _Toc12021486][bookmark: _Toc26719423][bookmark: _Toc45699213][bookmark: _Toc29894858][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and
<Unchanged parts are omitted>



2.2	FDRA field in DCI format 4_1
As agreed in RAN1#106b-e [5], the size of FDRA field of DCI format 4_1 is determined according to the size of CORESET 0 or the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 
	Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, Option 2 is supported.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.




As described in current TS 38.212 h00 [6], the definition of  is given by clause 7.3.1.0, while the multicast DCI formats isn’t included in the description of clause 7.3.1.0. 
	[bookmark: _Toc90994150][bookmark: OLE_LINK6]7.3.1.5.2	Format 4_1
<Unchanged parts are omitted>
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0
<Unchanged parts are omitted>



A straightforward way is to decouple it from clause 7.3.1.0 and elaborate it in 7.3.1.5.2, which is similar as FDRA field in DCI format 1_0 with CRC scrambled by RA-RNTI or MsgB-RNTI. 
In addition, there is the same issue for FDRA field in DCI format 4_0 for broadcast scheduling. A unified description can be used for both DCI format 4_0 and 4_1.
Based on the above analysis, we propose the following text proposal. 
Proposal 3: Adopt the following TP for Clauses 7.3.1.5.1 and 7.3.1.5.2 in TS38.212.
	7.3.1.5.1	Format 4_0
<Unchanged parts are omitted>
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
<Unchanged parts are omitted>
7.3.1.5.2	Format 4_1
<Unchanged parts are omitted>
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
<Unchanged parts are omitted>



2.3	Padding bits in DCI format 4_1
According to TS 38.212 h00, there are both reserved bits and padding bits in DCI format 4_1 as shown below. 
	7.3.1.5.2	Format 4_1
<Unchanged parts are omitted>
-	Reserved bits –  3 bits 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_1 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell.
<Unchanged parts are omitted>




In our view, their functions are somewhat repetitive, as if there are 3 bits reserved, the size will be same as that of DCI format 1_0 monitored in common search space in the same serving cell. Then, no padding bit is required. 
[bookmark: OLE_LINK3]Based on the above analysis, we propose the following text proposal. 
Proposal 4: Adopt the following TP for Clause 7.3.1.5.2 in TS38.212.
	7.3.1.5.2	Format 4_1
<Unchanged parts are omitted>
-	Reserved bits –  3 bits 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_1 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell.
<Unchanged parts are omitted>



2.4	Rate matching of PDSCH reception
The following agreement was reached during RAN1#107-e [7] about RRC parameters configuration for multicast. 
	Conclusion
For the RRC parameters that can be configured in PDSCH-Config / PDCCH-Config / SPS-Config in Rel-15/16, they can also be configured in PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast.
· If some of these RRC parameters need changes for multicast reception (e.g., modify the default values, delete some useless parameters), RAN1 will list them explicitly in the RRC parameter list that will be sent to RAN2.
· For other RRC parameters that do not need changes for multicast reception, RAN1 will not list them with postfix ‘-Multicast’ one by one in the RRC parameter list that will be sent to RAN2, and the default values of these parameters are the same as the default values of the corresponding parameters in dedicated unicast BWP.




[bookmark: OLE_LINK13]From our perspective, rate matching related configuration parameters should also be enabled for multicast/broadcast PDSCH resource mapping. 
More specifically, when receiving the PDSCH scheduled with MCCH-RNTI or G-RNTI for broadcast, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH. When receiving the PDSCH scheduled with G-RNTI for multicast, the UE shall assume that both of indicated resources in clauses 5.1.4.1, 5.1.4.2 and the PRBs containing SS/PBCH block transmission resources are not available for the PDSCH. 
Based on the above analysis, we propose the following text proposal. 
Proposal 5: Adopt the following TP for Clause 5.1.4 of TS38.214 [8].
	[bookmark: _Toc27299881][bookmark: _Toc45810555][bookmark: _Toc20317983][bookmark: _Toc11352093][bookmark: _Toc36645510][bookmark: _Toc29674280][bookmark: _Toc29673287][bookmark: _Toc91695422][bookmark: _Toc29673146]5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI, or TC-RNTI, MCCH-RNTI or G-RNTI for broadcast, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI for multicast or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
<Unchanged parts are omitted>



2.5	Simultaneous reception
As also discussed in [9], simultaneous reception among broadcast PDSCH or multicast PDSCH and other transmissions should be further clarified. 
From our perspective, multicast PDSCH scheduled with G-RNTI or G-CS-RNTI as well as MTCH PDSCH can be regarded as unicast reception. Thus, the ‘G-RNTI’ in the TP below refers to both MTCH reception and multicast reception.
In addition, the TB size of MCCH PDSCH will not be large and it won’t be transmitted frequently. Thus, it is feasible to allow simultaneous reception of a MCCH PDSCH and another PDSCH scrambled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI. 
Based on the above analysis, we propose the following text proposal. 
Proposal 6: Adopt the following TP for Clause 5.1 of TS38.214 [9].
	5.1	  UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI or MCCH-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI. 
On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time. 
<Unchanged parts are omitted>



Conclusion
In this contribution, the discussion and analysis on remaining issues for group scheduling for RRC_CONNECTED UEs are presented. And the following proposals with corresponding TPs are also provided.
Proposal 1: Introduce multicast reception on SCell with self-scheduling or cross-carrier scheduling in Rel-17 MBS subject to UE feature. 

Proposal 2: Adopt the following TPs for Clause 7.3.1.5.3 of TS38.212 and Clause 10.1 of TS38.213 [6].
	TS 38.212
7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH in DL cell. 
The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI: 
-	Carrier indicator – 0 or 3 bits as defined in Clause 10.1 of [5, TS 38.213]. 
<Unchanged parts are omitted>
TS 38.213
10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and
<Unchanged parts are omitted>



Proposal 3: Adopt the following TP for Clauses 7.3.1.5.1 and 7.3.1.5.2 in TS38.212.
	7.3.1.5.1	Format 4_0
<Unchanged parts are omitted>
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
<Unchanged parts are omitted>
7.3.1.5.2	Format 4_1
<Unchanged parts are omitted>
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
<Unchanged parts are omitted>



Proposal 4: Adopt the following TP for Clause 7.3.1.5.2 in TS38.212.
	7.3.1.5.2	Format 4_1
<Unchanged parts are omitted>
-	Reserved bits –  3 bits 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_1 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell.
<Unchanged parts are omitted>



Proposal 5: Adopt the following TP for Clause 5.1.4 of TS38.214.
	5.1.4	PDSCH resource mapping
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI, or TC-RNTI, MCCH-RNTI or G-RNTI for broadcast, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI for multicast or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
<Unchanged parts are omitted>



Proposal 6: Adopt the following TP for Clause 5.1 of TS38.214 [9].
	5.1	  UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI or MCCH-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI that partially or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI. 
On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI, G-RNTI or G-CS-RNTI if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI partially or fully overlap in time. 
<Unchanged parts are omitted>
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