8.12 NR Multicast and Broadcast Services

Please refer to RP-201038 for detailed scope of the WI.

Please also refer to section 5.1 of RP-212559 for additional guidance for this e-meeting.

[107-e-R17-RRC-MBS] Email discussion on Rel-17 RRC parameters for NR MBS by November 19 – Fei (CMCC)
· Email discussion to start on November 15

8.12.1 Mechanisms to support group scheduling for RRC_CONNECTED UEs
[107-e-NR-MBS-01] Email discussion/approval on mechanisms to support group scheduling for RRC_CONNECTED UEs with checkpoints for agreements on November 15 and 19 – Fei (CMCC)
R1-2110777
Resource configuration and group scheduling for RRC_CONNECTED UEs
Huawei, HiSilicon, CBN

R1-2110889
Remaining Issues on MBS for Connected UEs
FUTUREWEI

R1-2110895
Further discussion on group scheduling for multicast mode
TD Tech, Chengdu TD Tech

R1-2110910
Discussion on Mechanisms to Support Group Scheduling for RRC_CONNECTED UEs
ZTE

R1-2111039
Remaining issues on mechanisms to support group scheduling for RRC_CONNECTED Ues
vivo

R1-2111113
Discussion on MBS group scheduling for RRC_CONNETED UEs
Spreadtrum Communications

R1-2111135
Group Scheduling Mechanisms to Support 5G Multicast / Broadcast Services for RRC_CONNECTED Ues
Nokia, Nokia Shanghai Bell

R1-2111230
Discussion on group scheduling mechanism for RRC_CONNECTED UEs in MBS
CATT

R1-2111303
Discussion on group Scheduling mechanism for RRC_CONNECTED UEs
OPPO

R1-2111516
NR-MBS Group Scheduling for RRC_CONNECTED UEs
Intel Corporation

R1-2111549
Discussion on mechanisms to support group scheduling for RRC_CONNECTED UEs
Xiaomi

R1-2111627
Discussion on group scheduling mechanisms
CMCC

R1-2111695
Discussion on Group Scheduling Mechanisms for RRC_CONNECTED UEs
NEC

R1-2111761
Support of group scheduling for RRC_CONNECTED Ues
Samsung

R1-2111897
Discussion on group scheduling mechanism for RRC_CONNECTED UEs
Apple

R1-2112063
Support of group scheduling for RRC_CONNECTED UEs
LG Electronics

R1-2112080
Discussion on mechanisms to support group scheduling for RRC_CONNECTED UEs
ASUSTeK

R1-2112128
Discussion on group scheduling mechanism for RRC_CONNECTED UEs
NTT DOCOMO, INC.

R1-2112161
On group scheduling mechanism for RRC_CONNECTED UEs
Lenovo, Motorola Mobility

R1-2112239
Views on group scheduling for Multicast RRC_CONNECTED UEs
Qualcomm Incorporated

R1-2112312
Discussion on NR MBS group scheduling for RRC_CONNECTED UEs
MediaTek Inc.

R1-2112346
Mechanisms to support MBS group scheduling for RRC_CONNECTED Ues
Ericsson

R1-2112382
Discussion on group scheduling mechanism for RRC_CONNECTED UEs
Google Inc.

R1-2111630
Summary#1 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

Agreement
For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.

Agreement
For initializing sequence generator for DMRS of GC-PDSCH, [image: image2.png]


 are defined using the same procedure as for unicast PDSCH.
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 given by

-
if the higher-layer parameter dmrs-Downlink in the DMRS-DownlinkConfig IE in the PDSCH-Config-Multicast IE is provided
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where λ is the CDM group defined in clause 7.4.1.1.2 in TS38.211.

-
otherwise by 
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· The quantity [image: image10.png]neemn € 10,1}



 is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if multicast DCI format 1_1 is used, otherwise [image: image12.png]


.

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.
R1-2112540
Summary#2 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

R1-2112541
Summary#3 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

Agreement
For the LBRM/TBS determination for PTP retransmission of multicast, Option 2 is supported.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission
· Note: The UE is not required to soft combine the PTM initial transmission and the PTP retransmission in case of different circular buffer
· FFS: spec impact, if any
R1-2112542
Summary#4 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

8.12.2 Mechanisms to improve reliability for RRC_CONNECTED UEs
[107-e-NR-MBS-02] Email discussion/approval on mechanisms to improve reliability for RRC_CONNECTED UEs with checkpoints for agreements on November 15 and 19 – Jinhuan (Huawei)
R1-2110778
Mechanisms to improve reliability for RRC_CONNECTED UEs
Huawei, HiSilicon, CBN

R1-2110890
Remaining Issues on MBS Reliability
FUTUREWEI

R1-2110896
PUCCH formats for NACK-ONLY based HARQ-ACK feedback
TD Tech, Chengdu TD Tech

R1-2110911
Discussion on Mechanisms to Improve Reliability for RRC_CONNECTED UEs
ZTE

R1-2111040
Remaining issues on mechanisms to improve reliability for RRC_CONNECTED Ues
vivo

R1-2111114
Mechanisms to improve MBS reliability for RRC_CONNECTED UEs
Spreadtrum Communications

R1-2111136
Reliability Improvements for RRC_CONNECTED UEs
Nokia, Nokia Shanghai Bell

R1-2111231
Discussion on reliability improvement mechanism for RRC_CONNECTED UEs in MBS
CATT

R1-2111304
UL feedback for RRC-CONNECTED UEs in MBS
OPPO

R1-2111472
Discussion on enabling/disabling HARQ-ACK feedback for multicast of RRC_CONNECTED UEs
ETRI

R1-2111517
Mechanisms to Improve Reliability of NR-MBS for RRC_CONNECTED UEs
Intel Corporation

R1-2111550
Discussion on mechanisms to improve reliability for RRC_CONNECTED UEs
Xiaomi

R1-2111628
Discussion on reliability improvement
CMCC

R1-2111696
Discussion on Reliability Improvements for RRC_CONNECTED UEs
NEC

R1-2111762
On mechanisms to improve reliability for RRC_CONNECTED UEs
Samsung

R1-2111898
Discussion on MBS reliability improvement for RRC_CONNECTED UEs
Apple

R1-2111985
Discussion on Reliability Enhancement for Simultaneous MBS and Unicast Reception
TCL Communication Ltd.

R1-2112064
Mechanisms to improve reliability of Broadcast/Multicast service
LG Electronics

R1-2112129
Discussion on HARQ-ACK feedback for multicast for RRC_CONNECTED UEs
NTT DOCOMO, INC.

R1-2112162
On reliability improvement for RRC-CONNECTED UEs
Lenovo, Motorola Mobility

R1-2112240
Views on UE feedback for Multicast RRC_CONNECTED UEs
Qualcomm Incorporated

R1-2112313
Discussion on mechanisms to improve reliability for RRC_CONNECTED UEs
MediaTek Inc.

R1-2112347
Mechanisms to improve reliability for RRC_CONNECTED Ues
Ericsson

R1-2112383
Discussion on MBS reliability for RRC_CONNECTED UEs
Google Inc.

R1-2112456
FL summary#1 on improving reliability for MBS for RRC_CONNECTED UEs 
Moderator (Huawei)
Agreement
When UE is configured with different codebook types for unicast and multicast and when UE is scheduled to multiplex HARQ-ACK for unicast and HARQ-ACK for multicast with the same priority in the same PUCCH slot, 

· UE generates two separate sub-codebooks for unicast and multicast respectively and then concatenates them by appending sub-codebook for multicast to the sub-codebook for unicast. 
· Note: The PUCCH resource for transmitting the codebook is based on the last unicast DCI.
· FFS: when Type-3 HARQ-ACK codebook or enhanced Type-2 codebook is used for unicast

· Define a UE capability 

Agreement
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.

R1-2112590
FL summary#2 on improving reliability for MBS for RRC_CONNECTED UEs
Moderator (Huawei)

Agreement
UE is not expected to be configured with different PUCCH structures for unicast and multicast for which the HARQ-ACK are with the same priority and to be scheduled to multiplex the HARQ-ACK in the same PUCCH slot simultaneously. 

Proposal 2.2.2-1 

For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.

· Note: The maximum numbers of G-RNTI configured to UE is up to UE capability which will be discussed in UE features.
· Note: this applies for at most one unicast PDSCH and one multicast PDSCH in one slot
Agreement
For a UE that supports multicast, the same TDRA table applies to all G-RNTIs if configured on a given serving cell. 
Agreement
For a UE that supports multicast, when PUCCH-Config for ACK/NACK based feedback for multicast is configured separately from unicast, the PUCCH-Config is applied to all G-RNTIs with ACK/NACK based feedback with the same priority on a given serving cell. 

· Note: The dl-DataToUL-ACK is included in PUCCH-Config
Agreement
At least for ACK/NACK based feedback, for obtaining a transmission power for a PUCCH, for Type-2 codebook, [image: image14.png]NEARO-4CK



 is determined as follows:
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,  where
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 is computed as in R15/R16.

· [image: image20.png]My CRmulricast



 is the total number of bits for all configured G-RNTIs.
Agreement
· For PTM retransmission, 

· if UE is configured to enable/disable HARQ-ACK per group-common DCI indication for initial transmission, whether HARQ-ACK is enabled/disabled for PTM retransmission also follows the indication in the group-common DCI scheduling the PTM retransmission. 

· if UE is configured directly whether the HARQ-ACK is enabled/disabled, it applies to both PTM initial transmission and retransmission. 

· For PTP retransmission, the HARQ-ACK is always enabled. 

R1-2112591
FL summary#3 on improving reliability for MBS for RRC_CONNECTED UEs
 Moderator (Huawei)

R1-2112592
FL summary#4 on improving reliability for MBS for RRC_CONNECTED UEs
 Moderator (Huawei)
8.12.3 Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
[107-e-NR-MBS-03] Email discussion/approval on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs with checkpoints for agreements on November 15 and 19 – David (BBC)
R1-2110779
Discussion on UE receiving broadcast in RRC IDLE/INACTIVE state
Huawei, HiSilicon, CBN

R1-2110891
MBS Support for RRC IDLE/INACTIVE UEs
FUTUREWEI

R1-2110897
Discussion on basic functions for broadcast mode
TD Tech, Chengdu TD Tech

R1-2110912
Discussion on basic Functions for Broadcast or Multicast for RRC_IDLE or RRC_INACTIVE UEs
ZTE

R1-2111041
Remaining issues on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE Ues
vivo

R1-2111115
Basic Functions for Broadcast or Multicast for RRC_IDLE or RRC_INACTIVE UEs
Spreadtrum Communications

R1-2111137
Basic Functions for Broadcast / Multicast for  RRC_IDLE / RRC_INACTIVE Ues
Nokia, Nokia Shanghai Bell

R1-2111232
Discussion on basic functions for broadcast multicast for RRC_IDLE RRC_INACTIVE UEs
CATT

R1-2111305
Discussion on basic functions for RRC_IDLE/RRC_INACTIVE UEs
OPPO

R1-2111408
Considerations on MBS functions for RRC_IDLE/INACTIVE UEs
Sony

R1-2111518
NR-MBS for RRC_IDLE/INACTIVE UEs
Intel Corporation

R1-2111551
Discussion on basic functions for broadcastmulticast for RRC_IDLERRC_INACTIVE UEs
Xiaomi

R1-2111629
Discussion on NR MBS in RRC_IDLE/ RRC_INACTIVE states
CMCC

R1-2111763
On basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Samsung

R1-2111899
Discussion on MBS for RRC_IDLE and RRC_INACTIVE UEs
Apple

R1-2112065
Basic function for broadcast/multicast
LG Electronics

R1-2112082
Discussion on basic functions for broadcast or multicast for RRC_IDLE and RRC_INACTIVE UEs
ASUSTeK

R1-2112130
Discussion on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
NTT DOCOMO, INC.

R1-2112163
Basic functions for broadcast/multicast in idle/inactive states
Lenovo, Motorola Mobility

R1-2112241
Views on group scheduling for Broadcast RRC_IDLE/INACTIVE UEs
Qualcomm Incorporated

R1-2112314
Discussion on MBS for RRC_IDLE and INACTIVE UEs
MediaTek Inc.

R1-2112348
Support for NR multicast reception in RRC Inactive/Idle
Ericsson

R1-2112464
Feature Lead summary #1 on RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states
Moderator (BBC)

Agreement
Confirm the working assumption made at RAN1#106bis-e:

Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.

· Send an LS to RAN2 with the mechanism agreed in RAN1
R1-211XXXX
[DRAFT] LS on MCCH change notification
BBC

Agreement
For GC-PDSCH scheduled with DCI format 1_0 for broadcast reception, RB numbering starts from the lowest RB of the CFR.

Conclusion

For broadcast reception, the DCI 1_0 format for GC-PDCCH scheduling a GC-PDSCH does not include the field TB scaling.
R1-2112465
Feature Lead summary #2 on RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states
Moderator (BBC)

Agreement
For broadcast reception, the following options is supported for VRB-to-PRB mapping field in the DCI format 1_0 for GC-PDCCH scheduling a GC-PDSCH

· Opt-1: DCI includes the VRB-to-PRB mapping field with 1 bit according to Table 7.3.1.2.2-5 in TS 38.212
· Note: DL resource allocation type 0 is not supported in DCI format 1_0
Working assumption
For FDRA determination of the DCI format 1_0 for GC-PDCCH for broadcast reception:

· 
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 is 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.
· If the size of CFR (i.e. [image: image23.png]


) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies [image: image25.png]K < |Ngeg/Nowast|



;otherwise, [image: image27.png]



Agreement
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs:

· The CFR frequency resources used for MCCH and MTCH are configured by SIBx;

· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MCCH is configured by SIBx

· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MTCH is configured by MCCH. If the PDCCH-config/PDSCH-config for MTCH is not configured, the PDCCH-config/PDSCH-config for GC-PDCCH/PDSCH carrying MCCH configured by SIBx is reused for GC-PDCCH/PDSCH carrying MTCH.

R1-2112466
Feature Lead summary #3 on RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states
Moderator (BBC)

Agreement
Adding the following PDSCH TDRA table determination rule for broadcast to Table 5.1.2.1.1-1 of TS38.214.

	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	pdsch-Config-broadcast includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	MCCH_RNTI, G_RNTI for broadcast
	Type-x Common for broadcast
	1
	No
	-
	-
	Default A

	
	
	2
	No
	-
	-
	Default B

	
	
	3
	No
	-
	-
	Default C

	
	
	
	
	
	
	

	
	
	1,2,3
	Yes
	-
	No
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	
	
	1,2,3
	No/Yes
	-
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config-broadcast


Agreement
The definition of the broadcast CFR frequency resources reuses the legacy definition of BWP frequency resources for unicast using the combination of Point A, offsetToCarrier and locationAndBandwidth to indicate the exact location of the CFR with respect to the carrier starting RB. 
· Note: for Case A and Case C, the above parameters (Point A, offsetToCarrier and locationAndBandwidth) can be derived from the configurations in MIB and SIB1, respectively.

R1-2112467
Feature Lead summary #4 on RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states
Moderator (BBC)

8.12.4 Others
R1-2110898
Discussion on typical configuration for NR MBS
CHENGDU TD TECH LTD.

R1-2110913
Consideration on potential further enhancement for MBS
ZTE

R1-2111042
Other issues for Rel-17 MBS
vivo

R1-2111138
Other Aspects for Rel-17 MBS
Nokia, Nokia Shanghai Bell

R1-2111233
Discussion on other issues in Rel-17 MBS
CATT

R1-2111552
Discussion on remaining issues for idle and inactive UE
Xiaomi

R1-2111917
Discussion on RRC parameters for NR MBS
Huawei, HiSilicon, CBN

R1-2112066
Other aspects for MBS
LG Electronics

R1-2112085
Discussion on further improvements for MBS
ASUSTeK

R1-2112349
Assumptions for performance evaluations of NR-MBS
Ericsson
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