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8.12 NR Multicast and Broadcast Services

[108-e-R17-RRC-MBS] Email discussion on Rel-17 RRC parameters for NR MBS – Fei (CMCC)
· 1st check point for first LS in [108-e-R17-RRC]: February 24
· Final check point for second LS in [108-e-R17-RRC] if necessary: March 3
R1-2202664
Summary of email discussion on Rel-17 RRC parameters for NR MBS
Moderator (CMCC, Huawei, BBC)
8.12.1 Mechanisms to support group scheduling for RRC_CONNECTED UEs
[108-e-R17-MBS-01] Email discussion for maintenance on mechanisms to support group scheduling for RRC_CONNECTED UEs – Fei (CMCC)
· 1st check point: February 25
· Final check point: March 3
R1-2200948
Resource configuration and group scheduling for RRC_CONNECTED UEs
Huawei, HiSilicon

R1-2201006
Remaining Issues on Group Scheduling Mechanisms for RRC_CONNECTED Ues supporting MBS
Nokia, Nokia Shanghai Bell

R1-2201114
Remaining issues on mechanisms to support group scheduling for RRC_CONNECTED Ues
vivo

R1-2201170
Maintenance of Mechanisms to Support Group Scheduling for RRC_CONNECTED UEs
ZTE

R1-2201257
Discussion on remaining issues of group scheduling mechanism for RRC_CONNECTED UEs
OPPO

R1-2201338
Remaining issue  on group scheduling mechanism for RRC_CONNECTED UEs in MBS
CATT

R1-2201496
Remaining issues on group scheduling mechanisms for RRC_CONNECTED UEs
NTT DOCOMO, INC.

R1-2201592
Discussion on RAN2 LS on MBS SPS
TD Tech, Chengdu TD Tech

R1-2201607
Discussion on mechanisms to support group scheduling for RRC_CONNECTED UEs
ASUSTeK

R1-2201717
Group Scheduling for RRC_CONNECTED Ues
Intel Corporation

R1-2201786
Remaining issues on MBS group scheduling mechanism for RRC_connected UEs
Apple

R1-2201815
Discussion on the remaining issues on MBS group scheduling for RRC_CONNETED UEs
Spreadtrum Communications

R1-2201875
Summary#1 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

R1-2201876
Remaining issues on group scheduling mechanisms for RRC_CONNECTED UEs
CMCC

R1-2201908
Remaining Issues on Group Scheduling Mechanisms for RRC_CONNECTED UEs
NEC

R1-2201931
Remaining issues on  group scheduling for RRC_CONNECTED UEs
Xiaomi

R1-2202034
Maintenance on group scheduling for RRC_CONNECTED UEs
Samsung

R1-2202079
Remaining issues on NR MBS group scheduling for RRC_CONNECTED UEs
MediaTek Inc.

R1-2202160
Maintenance on group scheduling for Multicast RRC_CONNECTED UEs
Qualcomm Incorporated

R1-2202227
Remaining issues on group scheduling mechanism for RRC_CONNECTED UEs
Lenovo, Motorola Mobility

R1-2202232
Correction on group scheduling for RRC_CONNECTED UEs
ETRI

R1-2202331
Corrections of MBS for RRC_CONNECTED UEs
Google Inc.

R1-2202349
Support of group scheduling for RRC_CONNECTED UEs
LG Electronics

R1-2202396
Mechanisms to support MBS group scheduling for RRC_CONNECTED Ues
Ericsson
R1-2201875
Summary#1 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)
Agreement
In the reply LS on MBS SPS to RAN2, capture the following for Q1:

· RAN1 confirms that RAN2’s understanding is correct. 

· RAN1 thinks that the maximum number of G-CS-RNTI configured for UE should be subject to UE capability.

Agreement
In the reply LS on MBS SPS to RAN2, capture the following for Q2:

· From RAN1 perspective, retransmission scheme (i.e. via PTM or PTP) can be changed per TB per transmission.

· UE is not expected to receive PTM retransmission after PTP retransmission for the same multicast TB

· There is no consensus in RAN1 to support PTM retransmission and PTP retransmission simultaneously for different UEs in the same MBS group

· A single CS-RNTI is used for PTP retransmissions of all G-CS-RNTIs.

R1-2202580
Summary#2 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

R1-2202581
Summary#3 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)
R1-2202582
Summary#4 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

R1-2202641
Summary#5 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)

Agreement
RAN1 thinks that multiple G-CS-RNTIs cannot be mapped to same MBS SPS-config at the same time for a UE. 
Reply LS to R1-2200888 on MBS SPS is endorsed in R1-2202591.
Agreement
Send an LS to inform RAN2 that the following parameters are NOT needed for PDCCH-Config-Multicast:

· downlinkPreemption 
· tpc-PUCCH 

· tpc-PUSCH 

· tpc-SRS 

· uplinkCancellation-r16
· monitoringCapabilityConfig-r16 (the default is R15monitoringcapablity)
· searchSpaceSwitchConfig-r16
Agreement
Send an LS to inform RAN2 that the following parameters are NOT needed for PDSCH-Config-Multicast:

· minimumSchedulingOffsetK0-r16

· antennaPortsFieldPresenceDCI-1-2-r16, aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2-r16, aperiodicZP-CSI-RS-ResourceSetsToReleaseListDCI-1-2-r16, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2-r16, dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2-r16, dmrs-SequenceInitializationDCI-1-2-r16, harq-ProcessNumberSizeDCI-1-2-r16, mcs-TableDCI-1-2-r16, numberOfBitsForRV-DCI-1-2-r16, pdsch-TimeDomainAllocationListDCI-1-2-r16, prb-BundlingTypeDCI-1-2-r16, priorityIndicatorDCI-1-2-r16, rateMatchPatternGroup1DCI-1-2-r16, rateMatchPatternGroup2DCI-1-2-r16, resourceAllocationType1GranularityDCI-1-2-r16, vrb-ToPRB-InterleaverDCI-1-2-r16, referenceOfSLIVDCI-1-2-r16, resourceAllocationDCI-1-2-r16, 

· dataScramblingIdentityPDSCH2-r16

· repetitionSchemeConfig-r16, repetitionSchemeConfig-v1630

Agreement
If UE supports carrier aggregation for unicast, multicast reception on an activated SCell with self-scheduling is supported subject to UE capability in Rel-17.

· UE is not expected to be configured simultaneously with more than one component carrier for multicast reception.

· Cross-carrier scheduling for multicast reception is not supported in Rel-17.

· The capability of supporting MBS multicast on SCell is a separate capability from the CA capability for unicast.

· The granularity of UE reporting the capability of supporting MBS multicast reception is per FSPC
Conclusion

When HARQ feedback is disabled, the following fields (if present) of DCI format 4_1/4_2 can be assumed to be reserved and UE ignores them:

· PUCCH resource Indicator

· PDSCH-to-HARQ_feedback timing indicator

Agreement
For RRC_CONNECTED UEs, a multicast PDCCH to schedule a multicast PDSCH is counted as a unicast DCI to schedule a unicast PDSCH.

· Adopt the following TP for Clause 10.1 in TS 38.213:

----------------- Start of TP ----------------

10.1
UE procedure for determining physical downlink control channel assignment

<Unchanged text is omitted>
For a scheduled cell and at any time, a UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI for multicast, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------
“Initial TP 2-6-1” in section 7 of R1-2202641 is endorsed for Clause 7.3.1.5.2 in TS 38.212.

“Initial TP 2-6-2” in section 7 of R1-2202641 is endorsed for Clause 7.3.1.5.3 in TS 38.212.

“Initial TP 2-6-3” in section 7 of R1-2202641 is endorsed for Clause 10.2 in TS 38.213.

Agreement
Regarding rate matching of GC-PDSCH reception, 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 scheduled with G-RNTI for multicast. 

· Adopt the following TP for Clause 5.1.4 of TS38.214

----------------- Start of TP ----------------

5.1.4
PDSCH resource mapping

<Unchanged text is omitted>
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, 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, and 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 text is omitted>
----------------- End of TP ----------------
Agreement
Regarding the number of DCIs that a UE can process in a slot or span, MBS broadcast DCI monitored by the UE is treated as unicast DCI scheduling DL following the current feature group 3-1/3-5a/3-5b for RRC_CONNECTED UEs.
Agreement
Adopt the following TP for Clause 7.3.1.5.3 in TS 38.212:

----------------- Start of TP ----------------

7.3.1.5.3
 Format 4_2
<Unchanged text is omitted>
-
Rate matching indicator – 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2 in PDSCH-Config-Multicast, where the MSB is used to indicate rateMatchPatternGroup1 and the LSB is used to indicate rateMatchPatternGroup2 when there are two groups.

-
ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Clause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is determined as [image: image2.png]llog,(nzp + 1)1



 bits, where [image: image4.png]Nzp



 is the number of aperiodic ZP CSI-RS resource sets configured in PDSCH-Config-Multicast by higher layer.

<Unchanged text is omitted>
----------------- End of TP ----------------
R1-2202642
Summary#6 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)
Agreement
Send an LS to inform RAN2 that the following parameters are NOT needed for PDSCH-Config-Multicast:

· zp-CSI-RS-ResourceToAddModList, zp-CSI-RS-ResourceToReleaseList
Agreement
For multicast RRC_CONNECTED UEs, p-ZP-CSI-RS-ResourceSet can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RE symbol level granularity,
· the REs indicated by p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast are declared as not available for GC-PDSCH.

· p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.

· p-ZP-CSI-RS-ResourceSet in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.

· The total number of p-ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
Also include this agreement in an LS to RAN2.
Agreement
For multicast RRC_CONNECTED UEs, sp-ZP-CSI-RS-ResourceSetsToAddModList can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RE symbol level granularity,
· the REs indicated by sp-ZP-CSI-RS-ResourceSetsToAddModList configured in PDSCH-Config-Multicast are declared as not available for GC-PDSCH when their activation delivered by unicast PDSCH is applied.

· sp-ZP-CSI-RS-ResourceSetsToAddModList configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.

· sp-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.
· The total number of semi-persistent ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
Also include this agreement in an LS to RAN2.
Agreement
For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is supported.

· Alt-1: The unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. The following text in Clause 5.1.5 of TS38.214 is deleted.
· “The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability.”
Agreement
Adopt the following TP for Clause 10.1 in TS 38.213:
· note: further clarification may be needed for the case of receiving broadcast, and MCCH-RNTI
----------------- Start of TP ----------------

10.1
UE procedure for determining physical downlink control channel assignment

<Unchanged text is omitted>
For a scheduled cell and at any time, if a UE is provided a C-RNTI, athe UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------
R1-2202746
FL summary#1 on MBS broadcast reception on SCell
Moderator (Huawei)

Agreement
Send the LS reply with the following answer to Q1 from the incoming LS (R1-2202727):

· From RAN1 perspective, UE receiving SIBx directly from SCell via BCCH is not feasible since it is legacy procedure that UE is not required to monitor DCI formats associated with SI-RNTI, P-RNTI, RA-RNTI in SCell. Such procedure is expected to be unchanged because of the impact to RAN1 specifications and UE implementation. 
Agreement
Send the LS reply with the following answer to Q2 from the incoming LS (R1-2202727):
· From RAN1 perspective, UE can receive MCCH directly from SCell and there is no need to provide MCCH to UE with dedicated signalling. There is no dependency between SIBx reception method for SCell (i.e. directly reading from SCell vs. dedicated RRC signalling) and MCCH provision method (i.e. dedicated signalling vs. directly reading from SCell). 

R1-2202747
FL summary#2 on MBS broadcast reception on SCell
Moderator (Huawei)

R1-2202821
DRAFT LS reply on MBS broadcast reception on SCell
Moderator (Huawei)

Final LS is endorsed in R1-2202822.
R1-2202827
Summary#7 on mechanisms to support group scheduling for RRC_CONNECTED UEs for NR MBS
Moderator (CMCC)
Agreement
Update the previous agreement for p-ZP-CSI-RS-ResourceSet as below:
For multicast RRC_CONNECTED UEs, p-ZP-CSI-RS-ResourceSet can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RE symbol level granularity,
· the REs indicated by p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast are declared as not available for GC-PDSCH.

· p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.

· p-ZP-CSI-RS-ResourceSet in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.

· The total number of periodic ZP-CSI-RS-Resources p-ZP-CSI-RS-ResourceSet that a UE can be configured with is the same as for unicast in Rel-16
· If p-ZP-CSI-RS-ResourceSet is configured in both PDSCH-Config and PDSCH-Config-Multicast, it is subject to UE capability whether the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast can be different from the p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config.

Also include this agreement in an LS to RAN2.
8.12.2 Mechanisms to improve reliability for RRC_CONNECTED UEs
[108-e-R17-MBS-02] Email discussion/approval for maintenance on mechanisms to improve reliability for RRC_CONNECTED UEs – Jinhuan (Huawei)
· 1st check point: February 25
· Final check point: March 3
R1-2200949
Mechanisms to improve reliability for RRC_CONNECTED UEs
Huawei, HiSilicon

R1-2201007
Remaining Issues on Reliability Improvements for RRC_CONNECTED UEs supporting MBS
Nokia, Nokia Shanghai Bell

R1-2201115
Remaining issues on mechanisms to improve reliability for RRC_CONNECTED Ues
vivo

R1-2201171
Maintenance of Mechanisms to Improve Reliability for RRC_CONNECTED UEs
ZTE

R1-2201258
Remaining issues on UL feedback for RRC-CONNECTED UEs in MBS
OPPO

R1-2201339
Remaining issue  on  reliability improvement mechanism for RRC_CONNECTED UEs in MBS
CATT

R1-2201497
Remaining details on HARQ-ACK feedback procedure for multicast
NTT DOCOMO, INC.

R1-2201595
Open issues on reliability for NR MBS
TD Tech, Chengdu TD Tech

R1-2201718
Reliability for RRC_CONNECTED UEs
Intel Corporation

R1-2201787
Remaining issues on MBS reliability improvement for RRC_connected UEs
Apple

R1-2201816
Discussion on the remaining issues on mechanisms to improve MBS reliability for RRC_CONNECTED UEs
Spreadtrum Communications

R1-2201877
Remaining issues on reliability improvement for RRC_CONNECTED UEs
CMCC

R1-2201909
Remaining Issues on Reliability Improvements for RRC_CONNECTED UEs
NEC

R1-2202035
Maintenance on mechanisms to improve reliability
Samsung

R1-2202080
Remaining issues on improve multicast reliability for RRC_CONNECTED UEs
MediaTek Inc.

R1-2202161
Maintenance on UE feedback for Multicast RRC_CONNECTED UEs
Qualcomm Incorporated

R1-2202228
Remaining issues on reliability improvement for RRC-CONNECTED UEs
Lenovo, Motorola Mobility

R1-2202233
Remaining issues on mechanisms to improve reliability for RRC_CONNECTED UEs
ETRI

R1-2202350
Mechanisms to improve reliability of Broadcast/Multicast service
LG Electronics

R1-2202397
Mechanisms to improve reliability for RRC_CONNECTED Ues
Ericsson
R1-2202576
FL summary#1 on improving reliability for MBS for RRC_CONNECTED UEs
Moderator (Huawei)
R1-2202577
FL summary#2 on improving reliability for MBS for RRC_CONNECTED UEs
Moderator (Huawei)
Conclusion

No TP is needed to reflect the RAN1 agreement of the FDMed Type-1 HARQ-ACK codebook for more than one configured G-RNTI, 
· Note: it means the following RAN1 agreement is updated as follows, to align with further agreements made in RAN1: 

	Agreement
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 HARQ-ACK bits for all configured G-RNTIs.





Agreement
For supporting more than one NACK-only feedback in the same PUCCH transmission, define RRC configuration to configure between Alt1 and Alt4 (from previous agreements):

· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· FFS: how to determine PUCCH resource
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 

· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 

· FFS: The PUCCH slot for the transmission is based on the K1 in the “last DCI” scheduling multicast. 

· FFS: The PUCCH resource for the transmission is from PUCCH-config configured for NACK-only based feedback according to the mapping between number of TBs with PUCCH resource ID.

· FFS mapping details. 

· How to determine the number of TBs is discussed separately, e.g., Type-1-like and/or Type-2-like codebook.

· FFS: whether this applies to a single G-RNTI or multiple G-RNTIs

· Alt4 is not supported for more than 4 TBs

· FFS: whether RRC configuration between Alt1 and Alt4 is per G-RNTI or per CFR

· FFS: UE capability

Agreement
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the following option 1 (from the previous agreement) is adopted:

· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· Option 2: the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast.
Agreement
When NACK-only based HARQ-ACK feedback is used for multicast SPS PDSCH without PDCCH scheduling, the UE determines a priority index from the HARQ-ACK codebook index in the configuration for SPS multicast, using the same method with the one for ACK/NACK based feedback. 

Agreement
When UE is configured with unicast SPS and multicast SPS with NACK-only based feedback for multiplexing on the same PUCCH for the same priority case, NACK only based HARQ-ACK is transformed to ACK/NACK based HARQ-ACK.

· For NACK only based HARQ-ACK transformed to ACK/NACK based HARQ-ACK, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH and the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast, as agreed for ACK/NACK based feedback.
R1-2202578
FL summary#3 on improving reliability for MBS for RRC_CONNECTED UEs
Moderator (Huawei)
Agreement
Regarding RRC configuring Alt1 or Alt4 (from the previous agreement) for multiplexing more than one NACK-only in the same PUCCH transmission, the configuration is per CFR. 

Agreement
If Type-1 codebook is configured for both multicast and unicast, at least for single cell case for both unicast and multicast:
· If the UE is configured to construct the HARQ-ACK codebooks for unicast and multicast jointly, a single UL DAI bit applies for unicast and multicast
· Otherwise, 1 additional bit UL DAI is included for multicast in DCI format 0_1/0_2, in addition to the UL DAI for unicast. The 1-bit UL DAI for multicast is applied to all configured G-RNTIs.
· FFS: additional restrictions
Agreement

When PUCCH transmission for the NACK-only based feedback for one G-RNTI collides with PUCCH transmission for ACK/NACK feedback for another G-RNTI with the same priority, support UE multiplexing the NACK-only based feedback with the ACK/NACK feedback onto the same PUCCH by transforming NACK-only into the ACK/NACK based HARQ-ACK bit. 
· Note: When the TB configured with NACK-only feedback is correctly decoded, the ACK will be transmitted and multiplexed with others. 

Agreement

For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, down-select from:

· Alt1: the converted NACK-only bits are concatenated to the ACK/NACK feedback. 

· Alt2: the codebook construction/concatenation is the same as when the feedback mode is ‘ACK/NACK’ for both G-RNTIs.
Agreement

When UE is configured with enhanced Type-2 codebook for unicast and when the UE is scheduled to multiplex enhanced Type-2 HARQ-ACK for unicast with Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot,

· UE generates separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.
Agreement

· For the following two cases, the fallback operation for the Type-1 HARQ-ACK codebook for multicast is applied to G-RNTI/G-CS-RNTI configured with HARQ-ACK enabled only,

· a SPS PDSCH release indicated by DCI format 4_1 with counter DAI field value of 1, 

· a PDSCH reception scheduled by DCI format 4_1 with counter DAI field value of 1 on the PCell, 

· SPS PDSCH reception(s) associated with G-CS-RNTIs.

· Note: If the UE receives two SPS PDSCH releases for two respective G-CS-RNTIs with DAI=1, or two PDSCHs by DCI 4_1 with DAI=1 for two respective G-RNTIs on the PCell, there is no fallback. 

R1-2202579
FL summary#4 on improving reliability for MBS for RRC_CONNECTED UEs
Moderator (Huawei)
Agreement

For Type-1 codebook generation, 

· if all configured G-RNTIs are with HARQ-ACK disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot;
· For other cases, FFS between the 3 alternatives below:
· Alt1: if at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt2: if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
· Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI
· Other alternatives are not precluded
Text Proposal 4.2.2-1 (for TS 38.213 clause 9.2.3) in section 12 of R1-2202579 is endorsed.
Text Proposal 4.2.2-2 (for TS 38.213 clause 9.1.2.1) in section 12 of R1-2202579 is endorsed.
Text Proposal 5.1.1 (for TS 38.213 clause 18) in section 12 of R1-2202579 is endorsed.
R1-2202883
FL summary#5 on improving reliability for MBS for RRC_CONNECTED UEs
Moderator (Huawei)
Agreement

If Type-2 codebook is configured for unicast and multicast, the following option2-2 (from the previous agreement) is adopted: 
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 

· The 2-bit UL DAI for multicast is applied for all configured G-RNTIs.
· FFS: how to count the total number of HARQ-ACK bits for all configured G-RNTIs. 

· Alt1-1: UL-DAI indicates the sum of DL-DAIs 
· Alt1-2: DL-DAIs have the same value. 
· Alt1-3: largest DL DAI value among the configured G-RNTIs.
· Other alternatives are not precluded

Agreement

When Type-1 codebook is configured for unicast and Type-2 codebook is configured for multicast, or when Type-2 codebook is configured for unicast and Type-1 codebook is configured for multicast, the UL-DAI for multicast is included in DCI format 0_1/0_2, in addition to the UL-DAI field for unicast.

· The UL-DAI for multicast is 1-bit for Type-1 codebook

· The 1-bit UL-DAI for multicast is applied to all configured G-RNTIs. 

· The UL-DAI for multicast is 2-bit for Type-2 codebook applied for all configured G-RNTIs. 
· FFS: how to count the total number of HARQ-ACK bits for all configured G-RNTIs. 

· Alt1-1: UL-DAI indicates the sum of DL-DAIs 

· Alt1-2: DL-DAIs have the same value. 

· Alt1-3: largest DL DAI value among the configured G-RNTIs.
· Other alternatives are not precluded

· FFS: details of the UL DAI field
Agreement

For NACK-only feedback for PUCCH format 0 or format 1, only 1 cyclic shift is used.

· The sequence cyclic shift for NACK-only is [image: image6.png]


. 

· For PF1 NACK-only, set [image: image8.png]b(0) =0



. 

· Note: the initialCyclicShift is configured for PUCCH-format0 and PUCCH-format1 as legacy. 

Agreement

For multiplexing NACK-only with HARQ-ACK feedback/CSI for unicast for the same priority or PUSCH transmission for the same priority or ACK/NACK based HARQ-ACK feedback for multicast with another G-RNTI for the same priority, the multiplexing does not depend on the decoding result. 
· Note: when multiplexing the NACK-only is transformed into ACK/NACK as agreed. 

Agreement

For Type-2 codebook generation, UE reports HARQ-ACK bits only for TBs with enabled HARQ-ACK by RRC or DCI.

Agreement

For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, the following Alt2 (from the previous agreement) is adopted:
· Alt1: the converted NACK-only bits are concatenated to the ACK/NACK feedback. 

· Alt2: the codebook construction/concatenation is the same as when the feedback mode is ‘ACK/NACK’ for both G-RNTIs.

Agreement

If a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, for Type-1 codebook generation, 

· FFS between the 4 alternatives below:

· Alt1: UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.

· Alt2: UE will report ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.

· Alt3: UE is not expected to be configured with G-RNTI with HARQ-ACK enabled by RRC signalling and G-CS-RNTI with HARQ-ACK enabled by RRC signalling. 

· Alt4: UE does not report any HARQ-ACK information for G-CS-RNTI with HARQ-ACK feedback disabled by RRC.

· Other alternatives are not precluded. 

8.12.3 Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
[108-e-R17-MBS-03] Email discussion/approval for maintenance on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs – David (BBC)
· 1st check point: February 25
· Final check point: March 3
R1-2200950
Discussion on UE receiving broadcast in RRC IDLE/INACTIVE state
Huawei, HiSilicon

R1-2201008
Remaining Issues on Broadcast / Multicast for  RRC_IDLE / RRC_INACTIVE Ues
Nokia, Nokia Shanghai Bell

R1-2201116
Remaining issues on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
vivo

R1-2201172
Maintenance of  Functions for Broadcast or Multicast for RRC_IDLE or RRC_INACTIVE UEs
ZTE

R1-2201259
Discussion on remaining issues of basic functions for RRC_IDLE/RRC_INACTIVE UEs
OPPO

R1-2201340
Remaining issues on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
CATT

R1-2201498
Remaining issues on basic functions for broadcast
NTT DOCOMO, INC.

R1-2201597
Discussion on basic functions for broadcast mode
TD Tech, Chengdu TD Tech

R1-2201719
Broadcast for RRC_IDLE/INACTIVE UEs
Intel Corporation

R1-2201788
Remaining issues on MBS for RRC_IDLE/RRC_INACTIVE UEs
Apple

R1-2201817
Basic Functions for Broadcast or Multicast for RRC_IDLE or RRC_INACTIVE UEs
Spreadtrum Communications

R1-2201878
Remaining issues on NR MBS in RRC_IDLE/RRC_INACTIVE states
CMCC

R1-2201932
Remaining issues on broadcast and multicast for RRC_IDLERRC_INACTIVE UEs
Xiaomi

R1-2202036
Maintenance on broadcast/multicast for RRC_IDLE/RRC_INACTIVE Ues
Samsung

R1-2202081
Remaing issues on MBS broadcast reception for RRC_IDLE and INACTIVE UEs
MediaTek Inc.

R1-2202162
Maintenance on group scheduling for Broadcast RRC_IDLE/INACTIVE UEs
Qualcomm Incorporated

R1-2202229
Remaining issues on basic functions for broadcast/multicast in idle/inactive states
Lenovo, Motorola Mobility

R1-2202351
Basic function for broadcast/multicast
LG Electronics

R1-2202398
Support for NR multicast reception in RRC Inactive/Idle
Ericsson
R1-2202548
Feature Lead summary #1 on RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states
Moderator (BBC)

Agreement
In the reply LS on MBS issues to RAN2, capture the following:

· RAN1 confirm RAN2’s understanding that only a single frequency resource in CFR (indicated by locationAndBandwidth-Broadcast) is configured for MCCH/MTCH reception of MBS broadcast and it is common for MCCH and all MTCHs.
R1-2202610
DRAFT LS reply about the MBS issues

Moderator (Huawei)

Final reply LS to R1-2200882 is endorsed in R1-2202611
Agreement
RateMatchPatternLTE-CRS can be configured in PDSCH-Config-MCCH or PDSCH-Config-MTCH for RRC_IDLE/RRC_INACTIVE UEs.
Agreement
For broadcast reception, if the frequency resources of the CFR for broadcast is larger than CORESET0, a CORESET larger than CORESET0 can be configured in the CFR when no CORESET is configured by commonControlResourceSet.
R1-2202549
Feature Lead summary #2 on RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states
Moderator (BBC)

TP-2.3-1 (for Section 5.1.2.1 of TS38.214) in section 6 of R1-2202549 is endorsed.
TP-2.4-2 (for Section 10.1 of TS 38.213) in section 6 of R1-2202549 is endorsed.

TP-2.4-4 (for Section 18 of TS 38.213) in section 6 of R1-2202549 is endorsed.

R1-2202550
Feature Lead summary #3 on RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/RRC_INACTIVE states
Moderator (BBC)

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is required to support reception of FDMed MCCH PDSCH and PBCH in PCell.

Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MTCH PDSCH and PBCH in PCell.

TP-2.4-3 (for Section 18 of TS 38.213) in section 6 of R1-2202550 is endorsed.

8.12.4 Others
R1-2201117
Other issues for Rel-17 MBS
vivo

R1-2201173
Discussion on RRC parameters of Rel-17 MBS
ZTE

R1-2201341
Discussion on other issues in Rel-17 MBS
CATT

R1-2201598
Discussion on typical configuration for broadcast mode
TD Tech, Chengdu TD Tech

R1-2201609
Discussion on further improvements for MBS
ASUSTeK

R1-2201933
Other remaining issues for MBS
Xiaomi

R1-2202352
Other aspects for MBS
LG Electronics

R1-2202399
Assumptions for performance evaluations of NR-MBS
Ericsson

R1-2202432
Views on overall configurations for multicast
Huawei, HiSilicon
