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Introduction
The WI NR_MBS was approved in RAN plenary #86 meeting [1], and the WID was revised in RAN plenary #88 e-meeting [2]. One of the objectives is to specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service, and this objective also includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception. 
The following email thread for group scheduling is announced by chairman in RAN1#107-e:
[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)

In this contribution, we summarized the related issues and proposals based on the contributions submitted in RAN1#106bis-e under the agenda item 8.12.1 [3]-[26]. The following sections are structured as follows.
From section 2 to 6, we categorized the key issues raised by contributions into 5 kinds and each section covers one kind of issues. In each section, we first provide the background and related proposals submitted in this meeting in sub-section X.1, then sub-issues and related proposals are identified by moderator in subsequent sub-sections. In each sub-section, one table is provided after proposals to collect company views during the email discussion. 
In section 7, some proposals will be selected for discussion in the GTW session.
If possible, please try to provide your replies within 24h. Moderator will try to update the proposals based on companies’ inputs on a daily basis.

[bookmark: _Hlk79354581]Issue#1: CFR and general issues for MBS
Background and submitted proposals
Issue#1-1) Configuration of CFR
· Samsung
· [bookmark: _Hlk87166034]Proposal 6: PRB and VRB bundle for multicast PDSCH in CFR are defined using the same procedure as for unicast PDSCH in the DL BWP associated with CFR.
· Proposal 7: For Type 1 interleaved mapping, the parameter Nbundle is interpreted as the number of bundles within the CFR.
· ZTE
· [bookmark: _Hlk87169295]Proposal 3: Regarding the CFR configuration, the parameters configured under the dedicated unicast BWP can be used for MBS transmission if the corresponding parameters are not configured under the CFR.
· CMCC
· Proposal 2. If one optional parameter in PDSCH-config/PDCCH-config/SPS-config for MBS is not configured in CFR, it is not supported for multicast group-common PDCCH/PDSCH.
· Ericsson
· Observation 12	PDCCH-config, PDSCH-config and SPS-config for MBS that are partly or wholly the same as their unicast counterparts do not need to be explicitly configured, but can be inferred from unicast configurations. 
· Proposal 11	A CFR is always used for multicast, but is only explicitly configured for configurations that differ from those used for unicast. 
· Qualcomm
· Proposal 7: The TCI-state pool for multicast can be configured in PDSCH-Config-Multicast.
· If a TCI-state list is configured in a CFR-Config-Multicast, the TCI-state list can be also used for unicast
· If a TCI-state list is not configured in a CFR-Config-Multicast, the TCI-state list configured in dedicated BWP, which is used for unicast, can be used for multicast.
· OPPO
· Proposal 22: A separate TCI states space is activated by MAC CE for group common PDSCH.
· CATT
· Proposal 1: The CFR configuration (i.e., cfr-Config-Multicast) is configured separately with BWP configuration, and the CFR configuration can be associated with the dedicated unicast BWP via a CFR index.
· LGE
· Proposal 2: At least for multicast, unicast BWP switching between UE’s active BWPs may immediately triggers CFR change between different CFRs associated to different UE’s active BWPs.
· Proposal 3: If a CFR is confined within more than one UE active BWP with a same numerology, the CFR can be associated to more than one BWP. 
· Upon unicast BWP switching between UE’s active BWPs associated to the same CFR, UE does not change CFR and continues to receive PTM/PTP (re-)transmissions on the CFR during/after unicast BWP switching.
· Proposal 7: Multiple TCI states can be configured in PDSCH-config for group common PDSCH for the CFR.

Issue#1-2) Optionality of CFR
· OPPO
· Proposal 1: If CFR-Config-Multicast is not present in a BWP configuration, UE does not perform multicast reception in this BWP when it is active.
· MediaTek
· Proposal 3: CFR should be configured for UE receiving multicast broadcast services.
· CMCC
· Proposal 1. If no CFR configuration is provided in the active BWP, UE will not receive multicast service through PTM scheme 1.
· CATT
· Proposal 2: The UE is not expected to receive multicast in the active BWP when the new IE CFR-Config-Multicast is not configured for the active BWP.
· Intel
· Proposal 3: A default CFR identical to active unicast BWP can be defined for UEs when no CFR configuration is provided 
· Chengdu TD Tech
· Proposal 13: If no CFR is configured for a DL BWP in the cell supporting NR MBS, the DL BWP is used as the default CFR.
· Ericsson
· Observation 11		If the frequency region of the unicast active BWP is considered default CFR for MBS BW, no CFR frequency region needs to be configured for the case where the frequency region of the unicast active BWP and the and MBS CFR are the same.
· [bookmark: _Hlk87169216]Observation 12	PDCCH-config, PDSCH-config and SPS-config for MBS that are partly or wholly the same as their unicast counterparts do not need to be explicitly configured, but can be inferred from unicast configurations. 
· Proposal 11	A CFR is always used for multicast, but is only explicitly configured for configurations that differ from those used for unicast. 
· Xiaomi
· Proposal 1: Multicast can be supported in a dedicated unicast BWP when no CFR is configured for that BWP.

Issue#1-3) Configuration of G-CS-RNTI(s)
· Oppo
· Proposal 9:  For Multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.
· Vivo
· Proposal 2: For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.
· Xiaomi
· Proposal 14: For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.
· Ericsson
· [bookmark: _Hlk87174359]Proposal 12	For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per cell group.
· Qualcomm
· [bookmark: _Hlk87174394][bookmark: _Hlk87174329]Proposal 10: For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.

Issue#1-4) Rate matching and TBS determination
· CMCC
· Proposal 3. The LBRM/TBS determination for PTP retransmission of multicast is based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
· Vivo
· Proposal 1: For the LBRM/TBS determination for PTP retransmission of multicast, option 2 is preferred.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.
· Spreadtrum
· Proposal 3: For the LBRM/TBS determination for PTP retransmission of multicast, support option 2.
· Oppo
· Proposal 5: For LBRM/TBS determination for PTP retransmission of multicast, option 1 is supported, i.e. it is based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
· NTT DoCoMo
· Proposal 9: For the LBRM/TBS determination for PTP retransmission of multicast, support Option 1.
· Lenovo
· Proposal 1: For an initial transmission of multicast PDSCH, same LBRM and TBS determination mechanism is applied for the unicast PDSCH when PTP based retransmission is adopted.
· ZTE
· Proposal 12: For LBRM and TBS determination for PTP retransmission of multicast, 
· In case that a PDSCH is scheduled by DCI format 1_0 with CRC scrambled by C-RNTI transmitted in type-x CSS, configurations for multicast should be used for LBRM and TBS determination. 
· Otherwise if a PDSCH is scheduled by DCI format with CRC scrambled by C-RNTI transmitted in a search space other than type-x CSS, legacy configurations for unicast should be used for LBRM and TBS determination. 
· Note: This is based on proposal 11, i.e., assuming the DCI format 1_0 with CRC scrambled by C-RNTI configured in type-x CSS can only be used for PTP retransmission for multicast.
· Huawei
· Proposal 3: PTP retransmission of multicast should be based on 
· Option 2： the LBRM/TBS determination of the legacy unicast PDSCH transmission.
· CATT
· Proposal 3: For the LBRM/TBS determination for PTP retransmission of multicast, option1 (based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI) is preferred.
· Google
· Proposal 2: For the LBRM/TBS determination for PTP retransmission of multicast. 
· Support Option 1 (i.e. based on the initial transmission using the same HPID and NDI).
· Study how to differentiate PTP retransmission for multicast and unicast (e.g. introducing a flag in DCI)
· Qualcomm
· Proposal 2: For multicast RRC_CONNECTED UEs, ZP CSI-RS can be configured in pdsch-Config-Multicast for GC-PDSCH rate matching. 
· If SPS ZP CSI-RS is configured in a pdsch-Config-Multicast, the MAC-CE over GC-PDSCH can be used to active SPS ZP CSI-RS.
· If aperiodic ZP CSI-RS is configured in a pdsch-Config-Multicast, GC-PDCCH can be used to trigger the aperiodic ZP CSI-RS.
· Proposal 3: For the LBRM/TBS determination of PTP retransmission for multicast:
· Prefer Option 1: PTP retx for multicast is based on LBRM for PTM initial tx using same HPID and NDI.
· [bookmark: _Hlk87175784]If Option 2 is selected, UE is not expected to combine PTM initial and PTP retransmission for the same TB when circular buffer of length Ncb (in 5.4.2 of 38.212) is different
· Samsung
· Proposal 2: LBRM/TBS determination for PTP retransmission of multicast is based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.
· Proposal 3: Conclude how a UE receives unicast/multicast PDSCH in REs indicated in the multicast/unicast rate matching pattern.
· Ericsson
· Proposal 32	The LBRM/TBS determination for PTP retransmission of multicast is based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.
· Xiaomi
· Proposal 2: The current mechanism for semi-persistent ZP CSI RS is reused, i.e. do NOT introduce common trigger signalling for semi-persistent ZP CSI-RS within CFR.
· Proposal 10: The LBRM/TBS determination for PTP retransmission of multicast is based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.

Issue#1-5) BWP-InactivityTimer related issues
· Huawei
· Proposal 10: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, support, 
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI).
· Futurewei
· Proposal 1: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, supports Option 1.
· Nokia
· Observation-6: Multicast traffic has many of the characteristics of unicast traffic and is being scheduled on the UE’s active BWP, multicast traffic should be treated in the same manner as unicast traffic in relation to BWP inactivity.
· Proposal-7: Support Option 1 with UE restarting the BWP inactivity timer each time the UE receives a DCI with CRC scrambled using group-common RNTI.
· NTT DoCoMo
· Proposal 12: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP.
· ZTE
· Observation 1: the energy saving effect is limited by introducing an independent inactivity timer for GC-PDCCH reception.
· Proposal 1: For timer-based BWP switching, UE starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP or when a MAC PDU for multicast is received in a configured downlink assignment.
· OPPO
· Proposal 2: For timer-based active DL BWP switching to a default BWP, multicast reception has no impact on Rel-16 UE behavior related to BWP-InactivityTimer.
· Apple
· Proposal 2: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP, or when a MAC PDU for multicast is received in a configured downlink assignment.
· MTK
· Proposal 4: The BWP-InactivityTimer issue for multicast reception can be avoided via gNB implementation.
· Qualcomm
· Proposal 1: If timer-based activation/deactivation of BWP for a UE is enabled
· If a UE is configured with an MBS CFR associated with the active DL BWP, the UE maintains the active BWP timer for both unicast and MBS within the active DL BWP.
· A UE starts or restarts the timer when it successfully decodes a PDCCH addressed to unicast RNTI (e.g., C-RNTI or CS-RNTI) or a GC-PDCCH addressed to group RNTI (e.g., G-RNTI or G-CS-RNTI) in the MBS CFR within the active DL BWP.  
· Samsung
· Proposal 4: BWP-InactivityTimer is separately configured for unicast and multicast. A UE switches SSSGs, or skips PDCCH monitoring for a configured duration, for unicast or multicast in the non-default DL BWP when only the corresponding timer expires. 


Issue#1-6) Support of CA for multicast
· ZTE
· [bookmark: _Hlk87177486]Proposal 4: Group-common PDCCH/PDSCH for multicast can be received on SCell.
· CMCC
· Proposal 4. The Type-x CSS of group-common PDCCH for multicast can be monitored both on PCell and SCell.

Issue#1-7) Initializing scrambling of PDSCH
· Xiaomi
· Proposal 3:  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the GC-PDSCH transmission if second DCI format is used, otherwise .
· TD Tech
· Proposal 7: For initializing sequence generator for DMRS of GC-PDSCH 
· for the first DCI format, 
· for the second DCI format,  is indicated by the DMRS sequence initialization field if present in the second DCI format

Issue#1-8) Time domain resource allocation
· Huawei
· Proposal 8: For multicast scheduling, if PDSCH-config is not configured in CFR, 
· RRC common configured TDRA table should be applied, and  
· if RRC common configured TDRA table is not configured either, default TDRA table will be applied.
· Nokia
· Observation-5: The TDRA field within a DCI with CRC scrambled using G-RNTI configured for receiving broadcast traffic should be treated differently as compared to the TDRA field within a DCI with CRC scrambled using G-RNTI configured for receiving multicast traffic.
· Proposal-6: The table listing applicable PDSCH time domain resource allocation for DCI formats 1_0 and 1_1 indicate that:
· The G-RNTI associated with broadcast traffic should use pdsch-TimeDomainAllocationList provided in PDSCH-Config-Broadcast and if it is not configured PDSCH-ConfigCommon or Default A, B and C tables depending on SS/PBCH block and CORESET multiplexing pattern.
· The G-RNTI associated with multicast traffic should use pdsch-TimeDomainAllocationList provided in PDSCH-Config-Multicast and if it is not configured PDSCH-Config or PDSCH-ConfigCommon or Default A table irrespective of the SS/PBCH block and CORESET multiplexing pattern.
· TD Tech
· Proposal 8: The applicable GC-PDSCH time domain resource allocation for multicast mode is suggested as below.
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	PDSCH-ConfigCommon includes pdsch-TimeDomainAllocationList 
for GC-PDSCH on a CFR
	PDSCH-Config includes pdsch-TimeDomainAllocationList 
for GC-PDSCH for a multicast session on a CFR
	PDSCH time domain resource allocation to apply

	G-RNTI
G-CS-RNTI
	Any common search space associated with CORESET 0
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon 
for GC-PDSCH on a CFR

	G-RNTI
G-CS-RNTI
	Any common search space not associated with CORESET 0

	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon 
for GC-PDSCH on a CFR

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-TimeDomainAllocationList provided in PDSCH-Config 
for GC-PDSCH for a multicast session on a CFR



· Proposal 9: The timing relationship between GC-PDSCH and GC-PDCCH is defined as below.
[bookmark: OLE_LINK35][bookmark: OLE_LINK33]Ks = [image: ]
· where  and  respectively represent the SCS values for GC-PDSCH and GC-PDCCH, GC-PDCCH is transmitted in timeslot n, GC-PDSCH is transmitted in timeslot Ks, and the slot offset K0 is indicated by the Time domain resource assignment field of the DCI format on GC-PDCCH.


Issue#1-9) Relation between CFR and initial BWP
· Nokia
· Observation-1: Initial BWP is configured using SIB1 and could be used for initial access RRC connection is established, and CFR is configured using RRC configurations after initial access and establishing the RRC connection, in order to receive multicast traffic.
· Observation-2: In the scenario where a UE is simultaneously receiving broadcast and multicast traffic, the CFR could be overlapping in the frequency domain with initial BWP.
· Proposal-1: The association between multicast CFR, broadcast CFR, and initial BWP should be left to gNB implementation.
· Observation-3: The association of CFR is with the UE’s dedicated unicast BWP and not the initial BWP.
· Proposal-3: The size of the CFR relative to the initial BWP could also be left to gNB implementation.
· Intel
· Proposal 2: The UE does not expect a CFR larger than the initial BWP if the initial BWP is the active BWP of the UE. 
· Ericsson
· Observation 9	The network can configure the CFR of the connected UE to coincide with the initial BWP.
· Observation 10	The network can configure the CFR of the initial bandwidth part when it is configured with option #2 for BWP configuration. 
· Proposal 10	Option 2B for CFR, associated with UE active BWP equal to an RRC reconfigured initial DL BWP (Option#2), is supported at least for multicast of RRC-CONNECTED UEs, at least when the CFR has identical frequency resources to the active BWP. The CFR may also be smaller than the active BWP and contained within it.
· LGE
· Proposal 1: For a connected UE receiving multicast (as well as idle/inactive UEs receiving broadcast), CFR associated to initial DL BWP can be configured with a wider bandwidth than the initial DL BWP or a bandwidth equal to or smaller than the initial DL BWP.
· ZTE
· Proposal 2: CFR can be configured larger than active downlink BWP when the active downlink BWP is the initial BWP defined by CORESET#0. 
· Prioritize the corresponding discussion in RRC IDLE/INACTIVE state to strive for a consistent solution for all RRC states

Issue#1-10) Frequency domain resource allocation (L)
· Huawei
· Proposal 7: Scheduling of the RBGs that across the boundaries of CFR is up to gNB implementation.
· NEC
· Spec enhancements are needed for frequency domain resource allocation of unicast service when supporting multicast service.
· For type 0 FDRA, the one bit in bitmap indicates the RBs that outside CFR if this RBG across the boundary of CFR.
· For type 1 FDRA, CFR included in BWP is automatically eliminated when calculating the length of continuous RB in RIV.

Issue#1-11) Broadcast for RRC_CONNECTED UEs (L)
· Nokia
· Observation-4: Broadcast and multicast or unicast can be on separate BWPs – with broadcast CFR associated with initial BWP / CORESET0, and multicast or unicast associated with UE’s dedicated unicast BWP, if a UE is receiving different services simultaneously.
· Proposal-3: Agree to support independent configuration of CFRs and associated BWPs for simultaneous reception of broadcast and multicast / unicast.
· Proposal-5: Autonomous switching between broadcast CFR and unicast dedicated BWP which might also contain the multicast CFR could be left to UE implementation.
· Proposal-6: Support for independent configuration of broadcast CFR and unicast BWP require enhanced signaling to avoid unnecessary BWP switching.
· MediaTek
· Proposal 1: For broadcast reception, the unified CFR is supported for RRC_CONNECTED and RRC_IDLE/INACTIVE UEs.
· [bookmark: _Hlk84745624]Proposal 2: Network implementation guarantee the allocation of CFR for UEs in RRC_CONNECTED mode to receive the MBS transmission.
· Intel
· Proposal 1: RAN1 should strive for unified CFR for CONNECTED and IDLE mode UEs
· CMCC
· Proposal 20. For RRC_CONNECTED UEs, UE is not expected to receive broadcast service when RRC_CONNECTED UE’s active BWP doesn’t contain the broadcast CFR configured/defined for RRC_IDLE/INACTIVE UEs.
· Proposal 21. For RRC_CONNECTED UEs, only the group-common PDCCHs belong to broadcast service reported in MBS Interest Indication procedure are counted in the monitored CSS PDCCH candidates [image: ]and non-overlapping CCEs [image: ] in a slot or span.
· LGE
· Proposal 4: For broadcast, CFR of a cell is associated at least to initial DL BWP of the cell for any RRC state. 
· FFS whether broadcast CFR is associated to UE’s active DL BWP for UE in RRC_CONNECTED.


Issue#1-12) Multi-beam operation for GC-PDSCH (L)
· LGE
· Proposal 6: support transmission of multiple TDMed group-common PDSCHs carrying a same TB with selectively different RSs for both broadcast and multicast.
· Different UE in the group selectively receive same or different PDSCHs among TDMed PDSCHs carrying the TB. 
· TD Tech
· Proposal 10: Partial beam sweeping is used to transmit the PTM bearer of a multicast session.
· Proposal 11: Beam sweeping can be used to transmit the PTM bearer of a multicast session if no stable and accurate location information for the UEs joining the multicast session can be acquired by gNB.
· Proposal 12: For beam sweeping or partial beam sweeping, whether or not the same beams are used for GC-PDCCH and GC-PDSCH can be up to the implementation by gNB.

Issue#1-13) Default QCL assumption for group-common PDSCH (L)
· Spreadtrum
· Proposal 7: Support to introduce one common threshold timeDurationForQCL-mbs for each G-RNTI.
· LG
· Proposal 8: For reception of GC-PDSCH scheduled by GC-PDCCH, UE determines whether the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, as specified in clause 5.1.5 of 38.214, where the threshold is configured per G-RNTI by gNB (based on the worst reported UE capability).
· If the threshold is not configured, the worst value of the threshold in the current specification is used.
· NTT Docomo
· Observation 5: In the current specification, the QCL assumption of group-common PDSCH scheduled with the first DCI format for multicast will not be aligned among UEs in the same group if the offset between the group-common PDCCH and the corresponding PDSCH is less than the threshold timeDurationForQCL.
· Proposal 13: The default QCL assumption of group-common PDSCH should be specified for the case that the time offset between the group-common PDCCH and the corresponding PDSCH is less than the threshold timeDurationForQCL.


Issue#1-14) Other CFR related issues (L)
· ASUSTeK
· Observation 1: A UE is not able to receive multicast PDCCHs/PDSCHs if the UE’s active BWP is switched to an MBS-incapable BWP. 
· Proposal 1: If a UE’s active BWP is switched from an MBS-capable BWP to an MBS-incapable BWP, it needs some studies for the UE to resume multicast PDCCH/PDSCH receptions, e.g. the UE automatically switches back to the MBS-capable BWP after a certain time duration.  
· Proposal 2: CFR sharing mechanisms should be further studied to improve the multicast scheduling capability.  
· TD Tech
· Proposal 14: A CFR per DL BWP includes the following configuration information
· (1)	BWP ID or BWP ID list: used to indicate a DL BWP or a DL BWP list associated with the CFR
· For a CFR, there exist the following scenarios
· The CFR is only defined on a DL BWP or only associated with a DL BWP.
· The CFR is defined on a group of DL BWPs or associated with a group of DL BWPs, where the CFR is on the overlapping part of several DL BWPs
· (2)	RIV for the CFR: used to indicate the starting CRB and bandwidth of the CFR
· (3)	Common GC-PDCCH configuration for the CFR
· CORESETs/CSSs for GC-PDCCH monitoring
· (4)	Common GC-PDSCH configuration for the CFR
· GC-PDSCH time domain allocation list if configured: reuse the following RRC signalling
· (5)	Common SPS GC-PDSCH configuration for the CFR if needed
· Proposal 15: For a multicast session on the CFR per DL BWP, the following configuration information can be configured.
· (1)	Dedicated GC-PDCCH configuration
· If configured, the IE is used to indicate which CORESETs/CSSs on the CFR are used for the multicast session
· (2)	Dedicated GC-PDSCH configuration
· If configured, the IE is used to allocate the time domain resource for GC-PDSCH for the multicast session. If not configured, GC-PDSCH configuration for the CFR is applied. 
· If neither dedicated GC-PDSCH configuration nor common GC-PDSCH configuration is present, the default allocation A is applied to the multicast session.
· (3)	Dedicated SPS GC-PDSCH configuration

Issue#1-1) Configuration of CFR
Summary
We have agreed that PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast can be configured in cfr-Config-Multicast. However, there are a lot of RRC parameters under current PDSCH-Config / PDCCH-Config / SPS-Config in dedicated unicast BWP in Rel-15/16. Now, we face an issue that, do we need to discuss the RRC parameters in the current PDSCH-Config / PDCCH-Config / SPS-Config one by one and decide whether they are needed for PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast and then list them one by one in the RRC parameter list in the LS to RAN2, or we can just have a general agreement that, the RRC parameters that can be configured in PDSCH-Config / PDCCH-Config / SPS-Config in Rel-15/16 can also be configured in PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast, and it is up to network implementation whether to configure these parameters for multicast reception. If some of these RRC parameters need some changes for multicast reception (e.g., the default values), 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. Also regarding this issue, several companies raise a general proposal that the parameters configured under the dedicated unicast BWP can be used for multicast reception if the corresponding parameters are not configured under cfr-Config-Multicast. However, at least based on two reasons, I hesitate to make such a proposal. One reason is that, for some parameters (e.g., mcs-Table), we have already made agreements that the default value may not be the value given by the corresponding parameters configured under the dedicated unicast BWP. The other reason is that, for some parameters, gNB may not want to configure them for multicast reception but they are needed for unicast reception, and it may be problematic to always assume that the parameters configured in dedicated unicast BWP are used when the corresponding parameters are not provided in cfr-Config-Multicast. At the first step, moderator suggests initial proposal 1-1a.

One company [Samsung] proposes that PRB and VRB bundle for multicast PDSCH in CFR are defined using the same procedure as for unicast PDSCH in the DL BWP associated with CFR, and for Type 1 interleaved mapping, the parameter Nbundle is interpreted as the number of bundles within the CFR. Moderator suggests initial proposal 1-1b.


1st Round Proposals
Initial Proposal 1-1a (for conclusion): 
[bookmark: _Hlk87173262]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., the default values), 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.

Initial Proposal 1-1b: 
PRB bundle and VRB bundle for multicast GC-PDSCH in CFR are defined using the same procedure as for unicast PDSCH in DL BWP.
· For interleaved mapping of downlink resource allocation type 1, the parameter Nbundle (defined in clause 7.3.1.6 in TS38.211) is interpreted as the number of bundles within the CFR.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Proposal 1-1a: We are Ok with it but not sure the necessity as the proposal is quite obvious and more relevant to RRC parameter naming.
Proposal 1-1b: We are Ok with the sub-bullet that defining N_bundle as the number of bundles with the CFR. For the main bullet, it is not quite clear that whether the first PRG/RBG and/or last PRG/RBG are not aligned with the starting PRB or ending PRB of the CFR. 
To synchronize the starting and ending PRG/RBG for the group of UEs, we prefer to specify RBG and PRG defined based on the starting PRB of the CFR, size of the CFR and rbg-Size configured by PDSCH-Config for multicast.

	ZTE
	Regarding Proposal 1-1a: We support this proposal, which can reduce the workload of RRC parameter discussion. If companies have concern on this general principle and prefer a case-by-case discussion, we can adopt contribution-driven-based discussion until next year Q1 and make this conclusion in next year Q1. In this case, companies can have more time to check the RRC parameters and report if they see any potential issues until year Q1.

Regarding Proposal 1-1b: OK

	Apple
	Proposal 1-1a: It’s not clear the default value. Does it mean the parameter for MBS is not configured, then parameter in unicast is used? Or the parameter for MBS is always present and the value is the same as unicast if not specified.

	OPPO
	Proposal 1-1a: OK in principle.
For the second sub-bullet, the intention is OK. One clarification should be made that those RRC parameters not in the list still needs to be explicitly defined in specification, reuse the parameters in dedicated unicast BWP is not the intention.
Proposal 1-1b: OK.

	Xiaomi
	Initial Proposal 1-1a (for conclusion): 
For simplicity and reducing the workload, we are fine with FL’s suggestion. Our understanding on this conclusion is that RRC parameters included in unicast configuration can also be configured in MBS configuration, even if we don’t list them in the LS to RAN2.
Initial Proposal 1-1b: 
Support.


	NTT DOCOMO
	Proposal 1-1a: Support
Proposal 1-1b: More clarification is needed. The existing resource block bundles definition for PDSCH scheduled with DCI format 1_0 in CSS is based on the rule that the RB numbering starts form the lowest RB of the CORESET where the corresponding DCI was received. 
At the last meeting, it was agreed that RB numbering for PDSCH scheduled with the first DCI format starts from the lowest RB of the CFR. Therefore, the definition for PDSCH scheduled with DCI format 1_0 in CSS cannot be directly applied to PDSCH scheduled with the first DCI format.

	Spreadtrum
	Proposal 1-1a: OK
Proposal 1-1b: OK

	NEC
	Proposal 1-1a: Support.
Proposal 1-1b: Support. It has been agreed in the last meeting that the size of RBG is defined based on the starting PRB of CFR, size of the CFR and the higher layer parameter rbg-Size configured by PDSCH-Config for multicast, but it should be clarified that whether for a same BWP size and CFR size, and a same rbg-Size between unicast and multicast correspond to a same nominal RBG size P or not. In other words, whether the Table 5.1.2.2.1-1 in TS28.214 can be reused for multicast or not. It may not be necessary to design a multicast specific table, but at least there should be a conclusion.

	LG Electronics
	Proposal 1-1a: OK

	Huawei, HiSilicon 
	Fine with 1-1a in principle, however, whether there is –Multicast is up to RAN2 because it really depends on how the signalling is structure. 
Ok with 1-1b. 

	vivo
	Proposal 1-1a: OK in principle. it would be very helpful to reduce our workload on RRC parameter discussion.
Proposal 1-1b: OK in principle, if our understanding is correct that the main bullet means to specify RBG and PRG defined based on the starting PRB of the CFR, size of the CFR and rbg-Size configured by PDSCH-Config for multicast.

	MediaTek
	Proposal 1-1a: Considering the working load of RRC parameter discussion, we are generally fine with proposal. However, one clarification is made that if some RRC parameters are not needed in the future discussion, they also can be deleted. Thus, we suggest modify the first sub-bullet as following:
· If some of these RRC parameters need changes for multicast reception (e.g., the default values, delete some useless parameter), RAN1 will list them explicitly in the RRC parameter list that will be sent to RAN2.
Proposal 1-1b: Ok.

	Samsung
	Support both proposals.
There are some configurations that would require conclusion for the UE behavior when provided for both multicast and unicast and are not same – e.g. for ratematchingpatterngroup1/2

	CATT
	Initial Proposal 1-1a (for conclusion): We are OK with the proposal. 
Initial Proposal 1-1b: We OK with the proposal.

	Nokia, NSB
	Proposal 1-1a and Proposal 1-1b: We are fine with these proposals.

	Futurewei
	1-1a: We don’t think such a broad agreement needs to be explicitly agreed. It should be agreed on a case by case basis on the specific RRC parameters.
1-1b: Support

	Qualcomm
	1-1a: agree with the principle for progress.
1-1b: ok in case of DCI format 1_1. More clarification is needed for DCI format 1_0. 

	Ericsson
	OK with both proposals

	Moderator
	Proposal 1-1a: @Lenovo/Futurewei, during RRC parameter list discussion, we face an issue that, do we need to discuss the RRC parameters in the current PDSCH-Config / PDCCH-Config / SPS-Config one by one and decide whether they are needed for PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast and then list them one by one in the RRC parameter list in the LS to RAN2, e.g., mcs-Table-Multicast / rbg-Size-Multicast/ prb-BundlingType-Multicast/ dataScramblingIdentityPDSCH-Multicast/ pdcch-DMRS-ScramblingID-Multicast/ scramblingID0-Multicast/ scramblingID1-Multicast which were marked as ‘unstable’ in the last meeting, and still need to be discussed in this meeting, and there may be other parameters in similar situation, or we can just have a general agreement that, the RRC parameters that can be configured in PDSCH-Config / PDCCH-Config / SPS-Config in Rel-15/16 can also be configured in PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast, and it is up to network implementation whether to configure these parameters for multicast reception. If we make such a conclusion, we can add this to the comments of RRC parameter list, then RAN2 can understand how to do deal with the parameters.
@Apple, with current proposal, for other RRC parameters that do not need changes for multicast reception, their default values are the same as the default values of the corresponding parameters in dedicated unicast BWP, basically RAN2 can just copy these parameters from PDSCH-Config to PDSCH-Config-Multicast together with their default values.
@OPPO, the intention of this conclusion is to provide information to RAN2 that those RRC parameters not in the list but in the PDSCH-Config still needs to be explicitly defined in PDSCH-Config-Multicast.

Proposal 1-1b: updated based on comments.



2nd Round Proposals
Initial Proposal 1-1a (for 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.

Initial Proposal 1-1b: 
PRB bundle and VRB bundle for multicast GC-PDSCH in CFR are defined using the same procedure as for unicast PDSCH scheduled with unicast DCI formats 1_1 in DL BWP as defined in clause 7.3.1.6 in TS38.211. For interleaved mapping of downlink resource allocation type 1, 
· the parameter Nbundle (defined in clause 7.3.1.6 in TS38.211) is interpreted as the number of bundles within the CFR,.
· the size of the CFR is used instead of the size of the BWP,
· the starting PRB of the CFR is used instead of the starting PRB of the BWP
· the higher-layer parameter vrb-ToPRB-Interleaver in PDSCH-Config-Multicast for multicast is used instead of the size of the higher-layer parameter vrb-ToPRB-Interleaver in PDSCH-Config for unicast.



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	1-1a: OK
1-1b: OK

	Intel
	1-1a: We think this proposal is not required in its entirety. Only the second part of 2nd sub-bullet is important for normative specification work, so we suggest the following:
Proposal 1-1a : The default values of RRC parameters that do not need changes for multicast reception are the same as the default values of the corresponding parameters in dedicated unicast BWP
With this, we can decide in RRC parameter discussion which are these parameters. 

	Spreadtrum
	1-1a: OK
1-1b: Ok

	OPPO
	1-1a: OK
1-1b: OK.

	Nokia, NSB.
	1-1a: OK
1-1b: OK

	Samsung
	OK with both proposals.
Related to proposal 1-1a, the UE behavior with respect to rate matching for PDSCH receptions (including PTP retransmissions) should be clarified as ratematchingpatterngroup1/2 for multicast can be different than for unicast.

	vivo
	1-1a: OK
1-1b: OK

	Qualcomm
	Ok
Related with rate matching, we think the ratematchingpatterngroup1/2 and ZP CSI-RS can be configured for multicast GC-PDSCH, different than for unicast. 

	LG Electronics
	1-1a: OK
1-1b: OK

	Huawei, HiSilicon
	Both seem ok

	Xiaomi
	We are fine with both proposals.

	ZTE
	We are ok with both proposals.
For Initial Proposal 1-1b, we think DCI format 1_0 can also apply the same mechanism.

	NTT DOCOMO
	Proposal 1-1a: Support
Proposal 1-1b: Support

	CATT
	1-1a: OK
1-1b: OK.

	MediaTek
	Generally OK with the two proposals.

	NEC
	We are OK with the two proposals.

	Apple
	Ok with two proposals.



Issue#1-2) Optionality of CFR
Summary
Moderator suggests initial proposal 1-2a.

1st Round Proposals
Initial Proposal 1-2a: 
The high layer parameter cfr-Config-Multicast is always used for multicast reception.
· If locationAndBandwidth-Multicast is not configured in a cfr-Config-Multicast, the default value is the locationAndBandwidth of the DL BWP in which the cfr-Config-Multicast is configured.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We are generally OK with this proposal. Just for clarification: Why is “always” mentioned in the main bullet? Is there other case such high layer parameter not used for multicast reception?
“the DL BWP in which the cfr-Config-Multicast is configured” is “the associated dedicated unicast DL BWP” we have used in previous agreements?

	ZTE
	We support the above proposal.
However, we have one question for clarification. If all the RRC parameters under cfr-Config-Multicast are not configured (i.e., they reuse what configured for unicast), does it mean we still need to configure an empty cfr-Config-Multicast?

	Apple
	cfr-Config-Multicast includes locationAndBandwidth-Multicast/ PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast. 
If the parameters locationAndBandwidth-Multicast/ PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast are not configured, i.e., default values for unicast are applied. Then parameter cfr-Config-Multicast may not need to be configured or to be always used. Maybe the first sentence can be removed.

	OPPO
	Proposal 1-2a: Further discussion is needed.
When CFR-config-multicast is not configured for group of Ues, whether those Ues are expected for multicast reception? Or which RRC parameters configured are used to determine multicast reception (including DCI detection and PDSCH reception) is enabled?
· Case 1: Multicast reception is always ON. When some parameters (e.g. CFR-config-multicast) are not configured, some default values in the corresponding dedicated unicast BWP can be reused for multicast reception.
· Case 2: Multicast reception is enabled when some parameters are explicitly configured; otherwise, multicast reception is not allowed. When multicast reception is enabled and some of the parameters for multicast are not configured, the parameters in dedicated unicast BWP can be reused for multicast reception.
Proposal 1-1a can be determined first before this proposal 1-2a.
· Which parameters can be shared by both unicast and multicast (this may not be the intention of proposal 1-1a)?
· Which parameters for unicast cannot be reused by multicast if the corresponding parameters for multicast are not configured?

	Xiaomi
	Support.

	NTT DOCOMO
	We are generally fine with the proposal. For clarification, we would like to change the main bullet as follows.
Cfr-Config-Multicast is mandatoryalways used for multicast reception.

	Spreadtrum
	In principle, we are Ok for the proposal. 
One small question for clarification: Whether the high layer parameter cfr-Config-Multicast can be not configured for broadcast/multicast reception UE?

	NEC
	We have no objection to this proposal, but we think unless the network intends to configure the same location and bandwidth for CFR and dedicated unicast DL BWP, otherwise locationAndBandwidth-Multicast should always be configured.

	LG Electronics
	We are fine with the proposal.

	Huawei, HiSilicon
	ok

	vivo
	support

	MediaTek
	We support the intention of this proposal. cfr-Config-Multicast is required for multicast reception. If no cfr-Config-Multicast configuration, it means UE is not required to receive multicast service. Regarding the wording of “always”, we prefer NTT DOCOMO’s version.

	Samsung
	OK with the proposal. 

	CATT
	We have concerns on this proposal and need further discussion.
In RAN1#104-e meeting, it was agreed that the CFR for multicast of RRC-CONNECTED UEs include the configuration of starting PRB and number of PRBs (locationAndBandwidth-Multicast), PDSCH-config for MBS, PDCCH-config for MBS and SPS-config(s) for MBS. In our understanding, the high layer parameter locationAndBandwidth-Multicast will be a mandatory parameter in a cfr-Config-Multicast, when a UE is expected to receive multicast in the active BWP.
The agreement reached in RAN1#104-e meeting about CFR is as follows:
Agreement:
From RAN1 perspective, the CFR (common frequency resource) for multicast of RRC-CONNECTED UEs, which is confined within the frequency resource of a dedicated unicast BWP and using the same numerology (SCS and CP), includes the following configurations:
· Starting PRB and the number of PRBs 
· One PDSCH-config for MBS (i.e., separate from the PDSCH-Config of the dedicated unicast BWP)
· One PDCCH-config for MBS (i.e., separate from the PDCCH-Config of the dedicated unicast BWP)
· SPS-config(s) for MBS (i.e., separate from the SPS-Config of the dedicated unicast BWP)
· FFS: Other configurations and details including whether signaling of starting PRB and the length of PRBs is needed when CFR is equal to the unicast BWP
· FFS: Whether a unified CFR design is also used for broadcast reception for RRC_IDLE/INACTIVE and RRC_CONNECTED
· FFS: Whether Coreset(s) for CFR in addition to existing Coresets in UE dedicated BWP is needed
· Note: The terminology of CFR is only aiming for RAN1 discussion, and the detailed signaling design is up to RAN2
Note: This agreement does not negate any previous agreements made on CFR

	Nokia, NSB
	We are fine with this proposal

	Futurewei
	Support

	Qualcomm
	Ok in principle

	Ericsson
	OK with the proposal. we should discuss whether the CFR configuration is within a BWP or if it can be attached to a BWP via e.g. a CFR ID. The latter would make it easier to change the UE BWP without reconfiguring CFR. 

	Moderator
	@ZTE, we haven’t discuss whether it is possible that all the RRC parameters under cfr-Config-Multicast are not configured. Even it is possible, regarding your question, my understanding is yes with this proposal.
@Apple, we have no agreement saying that if the parameters PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast are not configured, default values for unicast are applied. At least we are discussing SPS-Config-Multicast separately in other proposals.
@OPPO, with this proposal, it is clear that CFR-config-multicast is mandatary for multicast reception.
@CATT, at least my understanding is a default value can be defined for locationAndBandwidth-Multicast. I’m not sure whether other companies share your view. Companies can also express their views on this.



2nd Round Proposals
Initial Proposal 1-2a: 
The high layer parameter cfr-Config-Multicast is always mandatory used for multicast reception.
· If locationAndBandwidth-Multicast is not configured in a cfr-Config-Multicast, the default value is the locationAndBandwidth of the DL BWP in which the cfr-Config-Multicast is configured.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	OK

	Intel
	Only the sub-bullet can be agreed. We do not think that the main bullet is required. In case cfr-Config-Multicast is not provided, the default values can be based on active BWP configuration but that can be a separate discussion. 

	Spreadtrum
	Support.

	OPPO
	OK.

	Nokia, NSB.
	OK

	Samsung
	It is not clear why cfr-Config-Multicast should be mandatory - it is possible for a UE to obtain the parameters needed for multicast operation without having cfr-Config-Multicast provided.

	vivo
	OK

	Qualcomm
	ok

	LG Electronics
	OK

	Xiaomi
	We are not OK with the proposal. Same views as Intel and Samsung.

	ZTE
	We are ok with the proposal. Intel’s proposal to only have the sub-bullet is also fine for us.

	NTT DOCOMO
	Support

	CATT
	We are not OK with the proposal. In case cfr-Config-Multicast is not provided, it is not clear for us why the default value is given by the locationAndBandwidth of the DL BWP instead of a real default value? It should be noted that the locationAndBandwidth of the DL BWP of the UE in MBS group is not always the same value.

	MediaTek
	We are agree with the main bullet. If no cfr-Config-Multicast configuration, it means UE is not required to receive multicast service.
Regarding the sub-bullet, we share the similar view with CATT that “It should be noted that the locationAndBandwidth of the DL BWP of the UE in MBS group is not always the same value.”  The default value of locationAndBandwidth should be a common value instead of UE specific value.

	NEC
	Support

	Apple
	Ok with this proposal. As it’s UE specific signalling, if the CFR is the same as a UE dedicate BWP, then locationAndBandwidth-Multicast is not provided; otherwise it needs to be configured.





Issue#1-3) Configuration of G-CS-RNTI(s) (Closed)
Summary
For multicast of RRC_CONNECTED UEs, we have agreed in last meeting the G-RNTI(s) is/are configured per serving cell, similar issue for G-CS-RNTI(s) need to be decided. 4 companies propose the G-CS-RNTI(s) is/are configured per serving cell, while one company [Ericsson] proposes the G-CS-RNTI(s) is/are configured per cell group. Moderator suggests initial proposal 1-3a.

1st Round Proposals
Initial Proposal 1-3a: 
For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	ZTE
	OK with this proposal.

	Apple
	OK with this proposal.

	OPPO
	Proposal 1-3a: OK.

	Xiaomi
	Support.

	NTT DOCOMO
	We are fine with the proposal.

	Spreadtrum
	Ok

	LG Electronics
	We are fine with the proposal.

	Huawei, HiSilicon
	ok

	vivo
	support

	MediaTek
	Ok with the proposal.

	Samsung
	OK

	CATT
	Support.

	Nokia, NSB
	We are fine with this proposal

	Futurewei
	Support

	Qualcomm
	Support

	
	OK. 

	Moderator
	It has been agreed in the GTW




Issue#1-4) Rate matching and TBS determination
Summary
Regarding rate matching and TBS determination, it was agreed in last meeting to study the following options for the LBRM/TBS determination for PTP retransmission of multicast.
· Option 1: based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.
Based on contributions submitted in this meeting, 8 11 companies [CMCC, OPPO, NTT Docomo, Lenovo, CATT, Google, QC, Xiaomi, LG, MTK, Nokia] prefer option 1, and 5 companies [vivo, spreadtrum, Huawei, Samsung, Ericsson] prefer option 2. The opponents of Option 1 argue that it is impossible for UE to determine whether this is PTP retransmission of multicast or unicast PTP transmission especially if the PTM initial transmission is missed by the UE, while the proponents of Option 1 argue that it is a rare case that the PTM initial transmission is missed by the UE. The opponents of Option 2 argue that UE cannot apply HARQ combining of PTM and PTP retransmission for the same TB since the circular buffer may be different, while some proponents of Option 2 argue that, for unicast, the bit positions in the unicast LBRM for the initial transmission and subsequent retransmissions typically do not overlap and different redundancy versions have different sizes, nevertheless, a UE is still able to combine them. One company [ZTE] proposes that in case that a PDSCH is scheduled by DCI format 1_0 with CRC scrambled by C-RNTI transmitted in type-x CSS, configurations for multicast should be used for LBRM and TBS determination, otherwise if a PDSCH is scheduled by DCI format with CRC scrambled by C-RNTI transmitted in a search space other than type-x CSS, legacy configurations for unicast should be used for LBRM and TBS determination. One company [QC] thinks if Option 2 is selected, UE is not expected to combine PTM initial and PTP retransmission for the same TB when circular buffer of length Ncb (in 5.4.2 of 38.212) is different. Moderator suggests initial proposal 1-4a to check if it is agreeable.

1st Round Proposals
Initial Proposal 1-4a: 
For the LBRM/TBS determination for PTP retransmission of multicast, Option 2 is supported. It is up to UE implementation whether or not to combine PTM initial and PTP retransmission for the same TB when circular buffer of length Ncb (in 5.4.2 of 38.212) is different.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We don’t support Option 2 as the soft-combining can’t be performed by UE for the PTM initial transmission and PTP retransmission. In that sense, why not always use PTM for retransmission? 
Furthermore, at least for the first DCI format, which has same size as fallback DCI, should be quite reliable. Hence, the problem that missing the group-common DCI format leads to ambiguity to determine whether the current PTP retransmission is for a unicast or multicast is not a typical case. 

	ZTE
	After checking companies’ contributions, it seems companies still can’t converge on either option. We think our proposal can be a compromised solution for companies, i.e., differentiating Option1 and Option2 by searchspace type. If only PTM and PTP retransmission of multicast can be transmitted in type-x CSS, then for PDSCH scheduled in type-x CSS, multicast configuration should be used to determine the LBRM/TBS; for PDSCH scheduled in other types of SS, unicast configuration should be applied. Thus, we propose the following
Proposal: For LBRM and TBS determination for PTP retransmission of multicast, 
· In case that a PDSCH is scheduled by DCI format with CRC scrambled by C-RNTI transmitted in type-x CSS, configurations for multicast should be used for LBRM and TBS determination. 
· Otherwise if a PDSCH is scheduled by DCI format with CRC scrambled by C-RNTI transmitted in a search space other than type-x CSS, legacy configurations for unicast should be used for LBRM and TBS determination. 


	OPPO
	Proposal 1-4a: Not support Option 2.
Option 1 should be considered for LBRM/TBS determination for PTP reTx of multicast. Missing the initial PTM transmission is quite a rare case by a UE, and it is therefore not be considered missed by all of the UEs in a group for multicast reception.

	Xiaomi
	Do not support. We had a lengthy discussion how to determine the LBRM/TBS in previous meeting, i.e. based on unicast BWP or based on CFR. In the end the common understanding is that the LBRM/TBS determination should base on CFR in order to achieve common understanding among UE. I think the same argument should also be applied to this case. It is true that initial transmission and retransmission for unicast data have different redundancy version. However, an identical buffer size is used and the maximum TBS is not changed. For option 2, both buffer size and maximum TBS may be different from those MBS UE expects. They are totally different cases.
Besides, it is clear that option 1 is the majority view. Hence it is better to try again with option 1.

	Spreadtrum
	Support

	LG Electronics
	We do not support option 2. We prefer option 1 for soft combining.

	Huawei, HiSilicon
	ok

	vivo
	support

	MediaTek
	Not support Opt 2. From UE soft combining perspective, Option 2 is not preferred due to different TBS b/w InTx and RxTx. Besides, if the PTP retransmission with C-RNTI for multicast is transmitted in Type-x PDCCH CSS, it is nature to use Opt 1.

	Samsung
	Support 
Errors in a same slot are typically correlated (e.g. UE experiences fading) – it is not correct to say that it is unlikely for DCI to be missed and that a retransmission will (almost) always be due to a TB NACK. A UE would typically be able to combine a retransmission - even when it cannot, there will be no impact on throughput (can discard the multicast LLRs and rely on unicast LLRs).

	CATT
	Option 1 is our preferred.
For option 2, when circular buffer of length Ncb used for PTM initial transmission and PTP retransmission is different, the UE requires to map encoded data of PTP retransmission to the bit position in the multicast circular buffer based on the length of limited buffer used for multicast and unicast. This means the UE require to have the capability to differentiate PTP retransmissions of multicast and PTP (re)transmission of unicast. Moreover, legacy UE can’t correctly soft-combine encoded data based on the different length of circular buffers. If option 2 is supported, there are still many remaining issues that need to be further study. In our view, option 1 can work well and more conductive to the design of UE. 

	Nokia, NSB
	We tend to agree with Lenovo’s view that PTP retransmission for PTM initial transmission seems to add significant complexities for which there is no clear solution, which makes it seem that using PTM retransmissions for PTM initial transmission would be the easier way forward. 

	Qualcomm
	Option 1 is needed to support soft-combining between PTM initial and PTP retransmission. 
RAN1 needs to define a way to differentiate PTP retx for multicast from PTP for unicast, so that the UE knows how to determine the LBRM/TBS is based on multicast configuration or unicast configuration. 

	Moderator
	Based on comments so far, it seems majority view is option 1, so I updated it to option 1.  
ZTE proposes a compromised solution as follows, but I’m not sure whether it is agreeable since it basically supports option 1 and option 2 in different conditions. Companies are also welcome to express their view on ZTE’s proposal. If it is agreeable, we can try it.
Proposal: For LBRM and TBS determination for PTP retransmission of multicast, 
· In case that a PDSCH is scheduled by DCI format with CRC scrambled by C-RNTI transmitted in type-x CSS, configurations for multicast should be used for LBRM and TBS determination. 
· Otherwise if a PDSCH is scheduled by DCI format with CRC scrambled by C-RNTI transmitted in a search space other than type-x CSS, legacy configurations for unicast should be used for LBRM and TBS determination. 




2nd Round Proposals
Updated Proposal 1-4a: 
For the LBRM/TBS determination for PTP retransmission of multicast, Option 1 is supported.
· Option 1: based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	Intel 
	We prefer Option 2. 
For PTP retransmission, there will be link adaptation per UE and the retransmission can have much higher SNR in theory that the initial PTM transmission. Therefore, the utility of soft combining may be not be as much in practice. By adopting option 1, it may be possible that the LBRM/TBS determination is not optimal for the given PTP link. 

	Spreadtrum
	We prefer option 2. Soft combing should not be the reason that option 1 must be supported. If gNB think soft combing is needed to improve the reliability, it can schedule PTM retransmission. We prefer not to change legacy behaviour for unicast.

	OPPO
	Support.

	Nokia, NSB.
	Support

	ZTE
	We don’t support Option1.
Also, Samsung’s proposal to use UE capability for different Options is also not acceptable for us. HARQ feedback will anyway have a UE capability, we don’t see the need to further have another UE capability only for differentiating TBS/LBRM calculation.
The compromised solution from our previous round can provide the flexibility for network and UE also has clear indication whether the TBS/LBRM should be based on unicast or multicast. If companies can’t converge in the end, we think we can try this compromised solution in the end.

	NTT DOCOMO
	Support

	Samsung
	Option 1 cancels most benefits for PTP retransmissions – might as well not support PTP reTx. Also, the problem of the UE missing the multicast DCI scheduling the initial transmission is real – e.g. just an occasional bad fade or interference. 
There is no issue for a UE to combine different LBRM sizes – it is already the case in Rel-16 - for unicast, bit positions in LBRM for initial Tx and reTx typically do not overlap and different RVs have different sizes – yet, Rel-15/16 UEs can combine. If some companies still have concerns with option 2, it can be based on UE capability; otherwise, it can be option 1. 

	vivo
	We prefer Option 2. 
For option 1, additional solution to differentiate PTP retx for multicast from PTP for unicast is needed. It will make PTP retx more complex and is not desired. Unicast PDCCH is more reliable than GC-PDCCH, if no additional solution to differentiate PTP retx for multicast from PTP for unicast, it is more reliable to decode the PTP retx even without soft combing. 

	Qualcomm
	Support

	LG Electronics
	Support

	Xiaomi
	Support

	CATT
	Support

	MediaTek
	Support the proposal. If most companies still think it is needed to distinguish between unicast and MBS PTP transmission, although we think it can be avoided by gNB implementation, ZTE’s version is fine for us. 




Issue#1-5) BWP-InactivityTimer related issues
Summary
If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, 
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP [or when a MAC PDU for multicast is received in a configured downlink assignment].
· Support: Huawei, Futurewei, Nokia, ZTE, NTT Docomo, Qualcomm, Apple
· Option 2: Introduce a new MBS-BWP-InactivityTimer for GC-PDCCH receptions.
· Support: Samsung
· Option 3: Multicast reception has no impact on Rel-16 UE behavior related to BWP-InactivityTimer.
· Support: OPPO, MTK, CATT, vivo, NEC, Xiaomi
Moderator suggests initial proposal 1-5a.

1st Round Proposals
Initial proposal 1-5a: 
If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP or when a MAC PDU for multicast is received in a configured downlink assignment.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We are OK with the proposal except the wording highlighted in red. The motivation is not clear to us. 

	ZTE
	We support the above proposal, which is the most straightforward solution from our perspective. Without the above proposal, UE will have to switch to default BWP even when there are tons of multicast traffics.
Also, we want to make it clear that the above proposal is only for multicast, but not for broadcast. Thus, we propose the following updates.
Initial proposal 1-5a: 
If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported for multicast.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP or when a MAC PDU for multicast is received in a configured downlink assignment.


	Apple
	We support this proposal.

	OPPO
	Proposal 1-5a: Not support.
Option 3 is supported.
It is not observed that BWP inactivity timer is a problematic issue that needs to be solved/enhanced. BWP-Inactive-Timer is an optional functionality which is up to NW configuration. Even it is configured, the long range of values (i.e. up to 2560ms) and a proper configuration can always eliminate the impact on multicast. Furthermore, switching to a default BWP does not mean not supporting multicast reception. Last but not least, restarting the timer or introducing a new timer forces a UE to stay on a BWP for a longer time even there is no unicast services transmission. With gNB configuration and proper scheduling, multicast reception does not have impact on BWP-Inactivity-Timer.

	Xiaomi
	We believe it is not an essential issue as others. Considering we are at such a late stage, we prefer option 3.

	NTT DOCOMO
	We are fine with the proposal.

	Spreadtrum
	Support

	NEC
	We prefer Option 3 considering BWP-InactivityTimer is optional for UE and the value can be configured from 2ms to 2650ms, but we can also compromise to Option 1 that spec enhancement is needed.

	LG Electronics
	We prefer Option 3.
Meanwhile, Option 1 could not work for broadcast, because gNB does not know the PDCCH monitoring occasion when a particular UE successfully decodes a GC-PDCCH for broadcast among multiple Mos associated to SSBs in a MTCH transmission window, considering the below agreement in AI 8.12.3:
· the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling window corresponds to the Kth transmitted SSB, where x = 0, 1, …X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in MTCH transmission window/N). 
· For the purpose of associating PDCCH monitoring occasion for MTCH and SSB, the UE assumes that, in the MTCH scheduling window, PDCCH for an MTCH scrambled by G-RNTI is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB.
We think that Option 1 could work when gNB knows the SSB that UE will select for broadcast reception, because UE will receive only the MO associated to the selected SSB. However, we wonder if RAN1 will specify how connected UE will select the SSB for broadcast.
Accordingly, for simplicity, Option 1 can be restrict to multicast only:
· Option 1: For multicast, UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP or when a MAC PDU for multicast is received in a configured downlink assignment. 


	Huawei, HiSilicon
	ok

	vivo
	Same view as Xiaomi. Option 3 is preferred.

	MediaTek
	We share the similar view with OPPO. T Considering the BWP-InactivityTimer is optional configured and the value of BWP-InactivityTimer is defined for a larger range as listed following, we suggest the BWP timer issue can be avoided by gNB implementation, e.g., the NW can configured the reasonable value based on the unicast and multicast services comprehensive consideration.
bwp-InactivityTimer        ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,
                                       ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,
                                       ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,
                                          spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R

	Samsung
	Although the whole discussion is about conserving UE power and option 2 is (clearly) a better choice than option 1, the situation is clear and do not want to prolong discussions at this stage. 
We are OK with option 1 with the clarification that it is limited to multicast G-RNTIs.

	CATT
	We have concerns about this proposal, and prefer Option 3. 

	Nokia, NSB
	We are fine with this proposal

	Qualcomm
	Support. 

	Moderator
	The proposal was updated and restricted to multicast.
@Lenovo, the red part is to address the configured grant and SPS, which is similar as that for unicast as in current TS38.321.
I know several companies have concern on this, I think if this proposal cannot be accepted, then option 3 is the automatic result in Rel-17.



2nd Round Proposals
Updated Proposal 1-5a: 
For multicast, Iif a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP or when a MAC PDU for multicast is received in a configured downlink assignment.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We are Ok with it.

	Spreadtrum
	Ok

	OPPO
	Not support option 1.
Based on the technical analysis during the first round of discussion, we still prefer option 3.

	Nokia, NSB.
	OK

	Samsung
	OK

	Qualcomm
	Ok

	LG Electronics
	Option 1 may work with this restriction to multicast only. However, it is unclear how UE works if default BWP is not configured in Option 1, because default BWP is optional and if default BWP is not configured, UE switches to initial BWP upon timer expiry. If default BWP is not configured, how would UE start or restart BWP-InactivityTimer in Option 1?
Note that we still prefer Option 3, considering BWP-InactivityTimer and default BWP are optional for UE. 

	Xiaomi
	We agree with FL that option 3 is workable. Considering there are still different views, we  think we can sustain the current mechanism and focus on more essential issues. 

	ZTE
	We support this proposal.
@LGE, if default BWP is configured explicitly, then initial DL BWP is the default BWP by default.

	NTT DOCOMO
	Support

	CATT
	We prefer option 3, and we think option 3 is workable for multicast reception.

	MediaTek
	Share the similar view with OPPO/LG/CATT.

	Apple
	Support this proposal.





Issue#1-6) Support of CA for multicast
Summary
Two companies propose that Group-common PDCCH/PDSCH for multicast can be received on SCell. Moderator provides Question 1-6a regarding this issue.

1st Round Proposals
Question 1-6a:
Whether or not to support multicast reception on SCell with self-scheduling in Rel-17? Whether or not to support carrier aggregation with cross-carrier scheduling for multicast reception in Rel-17?


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We think it is not necessary to exclude the multicast reception on SCell for self-scheduling.
Regarding cross-carrier scheduling for multicast reception, we think it brings significant word to  RAN1 and not compatible for a UE without cross-carrier scheduling capability.

	ZTE
	First of all, it may be confusing to say “support of CA for multicast”, it may be more accurate to say “support multicast in SCell” because it doesn’t mean UE has to support multicast on multiple cells. 
Regarding the question 1-6a, we think multicast should be supported under SCell, otherwise it may impact the network deployment as all UEs have to camp into the same PCell if they want to receive multicast. Thus, at least multicast reception on SCell with self-scheduling should be supported in Rel-17. 
Regarding whether to support cross-carrier scheduling for multicast reception in Rel-17, we think if UE supports cross-carrier scheduling for unicast, it will be no additional work for UE to support cross-carrier scheduling for multicast on top of that. Thus, we support cross-carrier scheduling for multicast reception in Rel-17.

	Apple
	We don’t support MBS can be received in the SCell, MBS service reception on Pcell is enough. Otherwise it’s quite challenge for UE to support MBS reception on both PCell and SCell.  

	OPPO
	Answer: Not supporting CA for Rel-17 multicast reception.

	Xiaomi
	Our understanding is there is no obstacles to support CA for multicast. It is friendly to the realistic deployment considering no additional complexity is introduced.

	NTT DOCOMO
	We think multicast reception on SCell will be useful. This is especially necessary in scenarios where the cells to be PCell/PSCell are different between UEs in the group.
But we don’t think cross-carrier scheduling is necessary. It is too restrictive to use the same CA configuration for all UEs to perform cross-carrier scheduling using group-common PDCCH. If the association between carrier indicator value and cell for multicast can be configured separately from that for unicast, cross-carrier scheduling could be performed without affecting unicast CA configuration, but it would require more specification effort.

	NEC
	No need to support multicast reception on SCell and carrier aggregation with cross-carrier scheduling in Rel-17.

	LG Electronics
	RAN1 already agreed that G-RNTIs are configured per serving cell. Thus, multicast reception on SCell with self-scheduling seems useful when some UEs in a group are configured with CA and only one serving cell provides a particular G-RNTI for multicast.
Meanwhile, support of cross-carrier scheduling for PTM seems not essential for Rel-17.

	Huawei, HiSilicon
	[bookmark: OLE_LINK55]CA with self-scheduling and cross-carrier scheduling has been implemented in specification for many features and should be easily extended to support MBS. Restricting no CA may cause additional specification impact. So we support both CA with self-scheduling and cross-carrier scheduling for multicast. 

	vivo
	Agree with other companies. It is useful and no additional workload is needed to support CA for multicast

	MediaTek
	We share the similar view with Apple and OPPO. The motivation to support Scell for multicast is not clear for us. If multiple UEs are receiving multicast in Pcell and some of the UE are not supporting CA capability, how does these UE to receive multicast when the services changed to Scell? Besides, whether the higher layer protocol stack can support Scell for multicast reception, it is still not clear.

	Samsung
	The WID does not mention support of CA. Although that may be argued either way, it is reasonable that, if Rel-17 MBS was to also support CA, that would have been mentioned. 
The main concern with expanding work to include CA at this stage is obviously the lateness (although the additional specification requirements may not be large, there will also be impact on UE features) and the limited use cases of CA for multicast due to requirements on all UEs and resulting fragmentation of deployments. For example, for “multicast reception on SCell with self-scheduling”, in addition to DL CA capability (the UE still needs to be scheduled on the PCell at least for SI/paging/… - and possibly broadcast), all MBS UEs will need to have UL CA capability if HARQ-ACK is enabled. DL CA with cross-carrier scheduling also requires additional UE capability (on top of DL CA).

	CATT
	We support multicast reception on SCell with self-scheduling in Rel-17.
We don’t support CA for Rel-17 multicast reception.

	Qualcomm
	The multicast reception on SCell with self-scheduling can be supported in Rel-17.
The CA for multicast reception needs additional UE capability. 
We have similar concern on the cross-carrier scheduling as NTT DOCOMO.

	Moderator
	Based on comments, the observations are as follows:
· Multicast reception on SCell with self-scheduling in Rel-17,
· Support: Lenovo, ZTE, Xiaomi, NTT DoCoMo, LG, Huawei, vivo, CATT, QC, 
· Not Support: Apple, OPPO, NEC, MTK, Samsung.
· CA with cross-carrier scheduling for multicast reception in Rel-17,
· Support: ZTE, Xiaomi, Huawei, vivo
· Not Support: Lenovo, Apple, OPPO, NTT DoCoMo, NEC, LG, MTK, Samsung. CATT, QC
For multicast reception on SCell with self-scheduling, I think companies have already explained that multicast reception on SCell is useful in scenarios where PCells are different among UEs in the same group, otherwise all UEs in the same group have to use the same PCell if they want to receive multicast.
For CA with cross-carrier scheduling for multicast reception, NTT Docomo and QC mentioned the potential additional specification work to support this.
Based on majority view, I made the initial proposal 1-6a. Regarding whether additional UE capability is needed, we can discuss in UE feature discussion.



2nd Round Proposals
Initial Proposal 1-6a:
Multicast reception on SCell with self-scheduling is supported in Rel-17. Carrier aggregation with cross-carrier scheduling for multicast reception is not supported in Rel-17.
· FFS whether additional UE capability is needed.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	Intel
	We think this can be taken up in leftovers for Rel-18 rather than treat in this last meeting. 

	OPPO
	Similar view with Intel that it can be left for future discussion by considering the stage in this release.

	Nokia, NSB.
	Agree

	Samsung
	OK to consider CA now (spec impact is expected to be small) but also OK to consider CA as part of the “leftovers” for Rel-18 as there is plenty left to be done for MBS (and we interpret the WID as precluding CA since corresponding specification support was not mentioned). 
If CA is to be considered now, there is no reason to exclude cross-carrier scheduling (spec impact seems minor-to-none, no new complexity for a UE supporting the feature). 

	vivo
	Same view with Samsung.

	Qualcomm
	Ok.

	LG Electronics
	OK

	Huawei, HiSilicon
	We share the same view as Samsung that supporting cross-carrier scheduling should have minor or even none because almost every feature when applicable will consider such support by default. However, if precluding it, it may cause additional spec impact. 

	Xiaomi
	We are OK with the mainbullet.  We are not sure why we need the FFS point.

	ZTE
	Let’s say 700MHz is a cell for MBS transmission and 3.5GHz is another cell for unicast transmission.
If UE wants to receive MBS and MBS service can only be transmitted in PCell, then all UEs have to camp on the cell or camp on the operator via 700MHz. The PRACH configuration and potentially RRC configuration overhead issue will be huge for 700MHz cell.
We think some companies are not on the same page and thought this proposal focuses UE to support CA for MBS. However, it is not the case. The intention is to say, if UE supports CA for unicast, then UE can support multicast transmission on SCell.
Furthermore, if UE supports cross-carrier scheduling for unicast PDSCH, there is no additional work for UE to support cross-carrier scheduling for multicast PDSCH. 
To better clarify the intention of this proposal, we propose the following update.
Initial Proposal 1-6a:
If UE supports carrier aggregation for unicast, multicast reception on SCell with self-scheduling is supported in Rel-17.
If UE supports cross-carrier scheduling for unicast, multicast reception on SCell with cross-carrier scheduling is supported in Rel-17.
FFS: Detailed UE capability design


	NTT DOCOMO
	Support

	CATT
	We support the main bullet. 
For sub-bullet, it not clear for us why the motivation to introduce addition UE capability. 

	Lenovo 2
	We agree with FL proposal.
We support using Scell for multicast transmission in self-scheduling can be a useful feature so that network can balance the load of unicast and multicast in PCell if multicast transmission in PCell leads to high load to network. Considering CA configuration is UE-specific, a CA-capable UE uses its SCell for receiving multicast while this Scell may be the PCell for another CA-capable UE or even non-CA capable UE. With self-scheduling for multicast in Scell for CA UE, CFR for GC-PDCCH and GC-PDSCH is in a same cell which has no impact on multicast reception of a non-CA UE.
However, for cross-carrier scheduling for multicast, CFR for GC-PDCCH is configured in one cell and CFR for GC-PDSCH is configured in another cell. It is obvious that a non-CA capable UE can’t receive such multicast service. So we don’t think it is necessary to support cross-carriers scheduling for multicast in Rel-17.

	MediaTek
	Not supported. 
As we know, whether define a new type-x CSS or reusing type-3 CSS is still defined. If type-3 CSS is used for multicast, it cannot receive MBS multicast in Scell because the type-3 CSS is only used for Scell. Besides, the Scell activation/deactivation procedure for multicast may be different from the unicast behavior and whether it will have high layer impact needs RAN2’s discussion. Considering the reason abouve, the limited meeting time and MBS WID doesn’t mention to support MBS in Scell. We think whether to support Scell is needed more discussion and agreed with OPPO and Intel that it can be as a Rel-17 leftover issue for Rel-18 MBS.

	NEC
	Not support. Agree with MediaTek.

	Apple
	Clarification question on this proposal, multicast reception on SCell with self-scheduling means UE only need to receive on SCell for multicast not on the PCell at the same time,  is this right understanding?





Issue#1-7) Initializing scrambling of PDSCH (Closed)
Summary
For initializing sequence generator for DMRS of GC-PDSCH, there is still FFS regarding the ,  and . Moderator suggests initial proposal 1-7a.

1st Round Proposals
Initial proposal 1-7a: 
For initializing sequence generator for DMRS of GC-PDSCH,  are defined using the same procedure as for unicast PDSCH.
·  given by
-	if the higher-layer parameter dmrs-Downlink in the DMRS-DownlinkConfig IE in the PDSCH-Config-Multicast IE is provided


	where λ is the CDM group defined in clause 7.4.1.1.2 in TS38.211.
-	otherwise by 


· The quantity  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 .


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	OK

	ZTE
	We are ok with the above proposal. 

	OPPO
	OK

	Xiaomi
	Support

	NTT DOCOMO
	We are fine with the proposal.

	NEC
	Support

	Huawei, HiSilicon
	ok

	vivo
	ok

	MediaTek
	Ok with the proposal.

	Samsung
	OK

	CATT
	Support

	Qualcomm
	fine

	Ericsson
	OK

	Moderator
	It has been agreed in the GTW




Issue#1-8) Time domain resource allocation
Summary
2 companies propose the applicable PDSCH time domain resource allocation table for multicast. Moderator suggests initial proposal 1-8a.

1st Round Proposals
Initial proposal 1-8a: 
For applicable PDSCH time domain resource allocation for multicast DCI format 1_1,
· if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is applied,
· else if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is not provided but pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is provided, the pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is applied, 
· else if both pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast and pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon are not provided, Default A table is applied irrespective of the SS/PBCH block and CORESET multiplexing pattern.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree for multicast DCI format 1_1. We think such proposal can be also extended to multicast DCI format 1-0. So maybe we can add DCI format 1_0 in the main bullet.

	ZTE
	We are ok with the above proposal in principle. However, we have the following two detailed comments.
1) It should be applicable to both DCI format1_0 and 1_1. 
2) To be aligned with existing framework, we propose to add the following case as well, pdsch-TimeDomainAllocationList in PDSCH-Config.

Initial proposal 1-8a: 
For applicable PDSCH time domain resource allocation for multicast DCI format 1_1,
· if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is applied,
· else if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is not provided but pdsch-TimeDomainAllocationList in PDSCH-Config is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config is applied, 
· else if both pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast and pdsch-TimeDomainAllocationList in PDSCH-Config is are not provided but pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is provided, the pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is applied, 
· else if all of both pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast, pdsch-TimeDomainAllocationList in PDSCH-Config and pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon are not provided, Default A table is applied irrespective of the SS/PBCH block and CORESET multiplexing pattern.

Also, we think similar proposal should also be applied to broadcast.

	Apple
	According to previous proposal, if MBS specific parameter is not configured, then unicast parameter is applied by default. If PDSCH-Config-Multicast is not configured, then PDSCH-Config will be applied if it is configured. So it seems PDSCH-Config is missed in the TDRA table determination process.

	Xiaomi
	Support

	NTT DOCOMO
	We agree with Lenovo.

	Spreadtrum
	Generally fine

	NEC
	Support. ‘DCI format 1_1’ can be replaced by ‘the first DCI format’.

	Huawei, HiSilicon
	Support 

	vivo
	ok

	Samsung
	Agree with the comment by Apple and, in principle, the comments by ZTE.

	CATT
	Only support the main bullet and first sub-bullet of the proposal. Similar to the design of RRC parameters for LBRM and TBS determination for GC-PDSCH, it will be a more reasonable and simpler design that a default table can be used if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is not provided. We would like to propose the following update on the proposal:
Initial proposal 1-8a: 
For applicable PDSCH time domain resource allocation for multicast DCI format 1_1,
· if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is applied.
· else if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is not provided, Default A table is applied irrespective of the SS/PBCH block and CORESET multiplexing pattern.

	Nokia, NSB
	We are fine with this proposal, however, currently Table 5.1.2.1.1-1 in TS 38.214 is applicable for both DCI 1_0 and 1_1. We would like further clarification as to why this is applicable only for DCI 1_1? Also, currently the time domain allocation list is defined depending on the PDCCH search space. Thus, it should be clarified that these DCI formats are applicable only for Type-x CSS for multicast.

	Qualcomm
	We prefer Apple and ZTE’s views.
Considering the TDMed pattern for the Type-1 codebook of multiplexing unicast and multicast, it is beneficial to use unicast TDRA in the associated dedicated BWP if the multicast TDRA is not configured in a PDSCH-Config-Multicast.  

	Ericsson
	OK with the revised proposal.

	Moderator
	The proposal was updated based on comments



2nd Round Proposals
Updated proposal 1-8a: 
For applicable PDSCH time domain resource allocation for multicast DCI format 1_1,
· if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is applied,
· else if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is not provided but pdsch-TimeDomainAllocationList in PDSCH-Config is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config is applied,
· else if both pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast and pdsch-TimeDomainAllocationList in PDSCH-Config areis not provided but pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is provided, the pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is applied, 
· else if both all of pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast, pdsch-TimeDomainAllocationList in PDSCH-Config and pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon are not provided, Default A table is applied irrespective of the SS/PBCH block and CORESET multiplexing pattern.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	OK

	Intel 
	OK

	Nokia, NSB.
	We are fine to go with majority view on this topic, however we think the following factors should be considered:
Currently, the time domain allocation list is defined depending on the PDCCH search space. Thus, it should be clarified that these DCI formats are applicable only for Type-x CSS for multicast. It is still an open question from our perspective as to how the UE would know that an SS type “common” is type-x CSS.
Another key question is the RNTI value, currently G-RNTI is used for multicast and broadcast. Thus, based on current agreements, it would be challenging for the UE in RRC_CONNECTED mode to know whether a G-RNTI associated with multicast or broadcast should have different time domain allocation lists to be applied. 
For multicast, if pdsch-TimeDomainAllocationList is not configured in PDSCH-Config-Multicast, related configuration from PDSCH-Config would be used, and for broadcast, if pdsch-TimeDomainAllocationList is not configured in PDSCH-Config-Broadcast, related configuration from PDSCH-ConfigCommon would be used. 
If the applicable time domain allocation list is not separated per type-x CSS for multicast and broadcast, as well as traffic type associated with G-RNTI, a UE in RRC_CONNECTED mode would apply different time domain allocation list for broadcast as compared to a UE in Idle/Inactive mode, receiving the same DCI.

	Samsung
	OK to go with the proposal and leave it to gNB to handle multicast vs broadcast issues. Agree with comments by Nokia – however, typically PDSCH-ConfigCommon is a subset of PDSCH-Config (or at least has multiple common entries) – no apparent burden/difficulty for the NW.

	vivo
	OK

	Qualcomm
	ok

	Xiaomi
	OK

	ZTE
	Ok with this proposal.
Regarding Nokia’s comments, it seems UE has to differentiate G-RNTI for broadcast from G-RNTI for multicast since lots of UE behaviours for multicast and broadcast are different, This TDRA table issue is just one of them.

	NTT DOCOMO
	Support

	CATT
	We have concerns on the updated proposals.
In case pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is not provided but pdsch-TimeDomainAllocationList in PDSCH-Config is provided, it is not clear for us why the pdsch-TimeDomainAllocationList for unicast reception is applied to multicast reception? In our understanding, pdsch-TimeDomainAllocationList in PDSCH-Config is a UE-specific parameter. We can’t accept it since the motivation to add the second-bullet is not clear for us.

	OPPO
	OK

	NEC
	Support

	Apple
	ok





Issue#1-9) Relation between CFR and initial BWP
Summary
In previous meetings, we have agreed that Option 2B for CFR associated with UE active BWP other than initial DL BWP is supported at least for multicast of RRC-CONNECTED UEs. In this meeting, it is raised in [25] that there exist two options to configure initial BWP according to the Annex B.2 of TS 38.331: Option 1: BWP#0 configuration without dedicated configuration, and Option 2: BWP#0 configuration with dedicated configuration (RRC-configured BWP#0). With both options, BWP#0 is the initial BWP. With option 1, BWP#0 cannot be used with multicast CFR. With option 2, BWP#0 is further RRC configured with ServingCellConfig. If the CFR configuration is included in the BWP-DownlinkDedicated in the ServingCellConfig, then the UE can access multicast CFR when the UE is in RRC_connected state, independently of whether the BWP is the initial bandwidth part or another BWP. Therefore, it is proposed in [25] that Option 2B for CFR, associated with UE active BWP equal to an RRC reconfigured initial DL BWP (Option#2 to configure initial BWP according to the Annex B.2 of TS 38.331), is supported at least for multicast of RRC-CONNECTED UEs, at least when the CFR has identical frequency resources to the active BWP. The CFR may also be smaller than the active BWP and contained within it. Moderator suggests initial proposal 1-9a.

1st Round Proposals
Initial proposal 1-9a: 
Option 2B for CFR, associated with UE active BWP equal to an RRC reconfigured initial DL BWP (using Option#2 for configuring initial BWP according to the Annex B.2 of TS 38.331), is supported for multicast of RRC-CONNECTED UEs.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We are not sure whether this proposal is needed.
As mentioned in previous RAN1 agreement, the CFR is within a dedicated unicast BWP. With Option#2, BWP#0 is further RRC configured with ServingCellConfig. Since ServingCellConfig is UE-specific RRC signaling for defining a dedicated unicast BWP, we think the proposal has been covered in below agreement.
Agreement:
· If Option 2B is supported for common frequency resource for multicast of RRC-CONNECTED UEs, the starting PRB and the length of PRBs of the MBS frequency region within a dedicated unicast BWP are configured via UE-specific RRC signaling.


	ZTE
	We propose to wait for the outcome of Case D and Case E first.
However, we think what’s more important is whether the CFR for broadcast(MCCH/MTCH) can be different from the CFR for multicast since both CFRs will have to be configured under initial DL BWP. Our understanding is they can be different. We propose to clarify the following first.
The CFR for broadcast and CFR for multicast can be configured differently.


	Apple
	General ok with this proposal. RRC reconfigured initial BWP is actually dedicated BWP, just with the naming BWP#0. Initial DL BWP in previous agreement refers to the initial BWP configured by SIB1. So the previous agreement doesn’t limit the RRC reconfigured initial BWP.

	OPPO
	Proposal 1-9a: This proposal may not be needed for multicast.
In Multicast for RRC_CONN state Ues, the agreements on CFR already determined that CFR is confined within a dedicated BWP.

	Xiaomi
	The intention behind the proposal seems that the option#1-based initial BWP is configured in a cell-specific manner and it is not possible for MBS transmission? From our understanding, the key point is whether the frequency range of CFR is fully contained by that of a BWP.
Furthermore, we are not clear on the restriction that the UE active BWP equals to an RRC reconfigured initial DL BWP. Which BWP does the ‘UE active BWP’ refer to? 

	Spreadtrum
	It is not needed. In our understanding, the proposal has been supported.

	Huawei, HiSilicon
	Support the intention. The proposal should be revised as follows:
For multicast of RRC-CONNECTED UEs, support CFR associated with UE active BWP, where UE active BWP is an RRC reconfigured initial DL BWP (using Option#2 for configuring initial BWP according to the Annex B.2 of TS 38.331).

	MediaTek
	Regarding the moderator’s summary, we also have the similar question with Xiaomi.
Regarding the proposal 1-9a, we totally agree with Lenovo and OPPO. Since we have agreed that the CFR is within the dedicated BWP, it is no need to further discuss the proposal. 

	Samsung
	There is no apparent need for the proposal beyond what has already been agreed. Also, there is only one CFR per BWP for a UE.

	Nokia, NSB
	We tend to agree with Lenovo’s views on this. In our understanding, it is already agreed that the CFR is confined within UE’s active BWP. In principle it could also be the initial DL BWP, if gNB configures it that way.

	Qualcomm
	More clarification is needed. The CFR in the proposal is for broadcast or multicast? Based on Proposal 1-2a, the CFR-Config-Multicast is mandatory to be configured by unicast RRC ignaling, instead of using CFR-Config-Broadcast configured in SIB/MCCH.

	Moderator
	Updated based comments.
@ZTE, regarding your clarification question, my understanding is the CFR for broadcast and CFR for multicast are configured independently. Hope other companies can provide their views on this.
@Xiaomi, hope the updated proposal clarifies your question.
@QC, the CFR here is for multicast.
@all, in the following previous agreement, the CFR is applied for UE active BWP other than initial DL BWP, that’s why proposal 1-9a was proposed. If all companies think this has already been supported, we do not need to discuss it. For common understanding, we can also make a conclusion for this.
Agreement:
Confirm the working assumption with the following update:
Option 2B for CFR associated with UE active BWP other than initial DL BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP
Note: The deleted FFSs can be discussed in another AI.




2nd Round Proposals
Updated proposal 1-9a (conclusion): 
For multicast of RRC-CONNECTED UEs, support CFR associated with UE active BWP, where UE active BWP is an RRC reconfigured initial DL BWP (using Option#2 for configuring initial BWP according to the Annex B.2 of TS 38.331).



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We don’t think this proposal is needed. From the beginning, for Option 2B, we understand the CFR is associated with UE active BWP. 

	Intel 
	OK

	Nokia, NSB.
	OK

	Samsung
	The proposal is not needed – the UE has an active DL/UL BWP pair and the CFR is associated with the DL BWP. 
OK to have it as a conclusion/observation if any clarification is needed.

	Vivo
	OK

	Qualcomm
	Conclusion is fine

	Xiaomi
	Same view as Lenovo, it is not needed.

	NTT DOCOMO
	OK

	CATT
	OK

	OPPO
	Similar view with Lenovo/Samsung/Xiaomi that this proposal is not needed.

	MediaTek
	Similar view with Lenovo/Samsung/Xiaomi/OPPO that this proposal is not needed.

	Apple
	Ok with conclusion.





Issue #2: Configurations for GC-PDCCH
Background and submitted proposals
Issue#2-1) CORESET
· Huawei, HiSilicon
· Proposal 9: For CFR for multicast scheduling confined within a dedicated unicast BWP, it is up to gNB to configure the same or different CORESETs for unicast and multicast scheduling within the CFR. 
· OPPO
· Proposal 18: It is up to gNB on the configuration of CFR, e.g. CORESETS, and the dedicated unicast BWP that contains this CFR.
· Proposal 19: A CORESET can be used by multicast and unicast transmission, when the CORESET is fully contained in frequency domain in a CFR which is configured in a dedicated unicast BWP.
· vivo
· Proposal 6: If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, option 1 is supported.
· Option 1: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· CATT
· Proposal 15: The CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission. 
· MediaTek
· Proposal 5: No need to define an extra explicit rule whether the CORESETs can be shared for unicast and multicast and it is up to network implementation.
· CMCC
· [bookmark: _Hlk87185158][bookmark: _Hlk87185408]Proposal 6. If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state,
· [bookmark: _Hlk87185244]the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain
· the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· Intel
· Proposal 8: The CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· Proposal 9: For PTP or PTM scheme 2, the CORESET scheduling MBS (re)transmission can be configured outside the MBS frequency region.
· NTT Dococmo
· Proposal 1: Support Option 4 for sharing CORESETs between PDCCH-Config for unicast and PDCCH-Config for multicast.
· Ericsson
· Proposal 21	Group common PDCCH for multicast can be configured in CORESET#0 if CORESET#0 is within a CFR. 
· Proposal 22	Group common PDCCH and unicast PDCCH can be configured within the same CORESET
· Proposal 23	Support option 1 from RAN1#104b regarding using CORESETs from unicast with multicast:
· a.	If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for PTM-1 transmission  
· b.	the CORESET configured in PDCCH-config for MBS in the CFR can be used for PTP transmission.
· Xiaomi
· Proposal 11: If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, the following option1 should be adopted:
· Option 1: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.

Issue#2-2) Search space set
· OPPO
· Proposal 21: For CSS of GC-PDCCH of PTM scheme 1 for multicast in NR MBS, the Type-x CSS is not configured as a Type-3 CSS.
· Spreadtrum
· Proposal 6: In overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells, 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 for a serving cell.
· ZTE
· Proposal 5: Monitoring configurations (e.g., CORESETs, Search Spaces, etc.) for GC-PDCCH of PTM retransmission can be configured separately from that for GC-PDCCH of PTM initial transmission. 
· Proposal 6: For NR multicast, introduce beam sweeping via defining association between Mos of GC-PDCCH and SSBs or CSI-RSs.
· Proposal 10: If the type-x CSS is defined as a type-3 CSS, the following UE behavior on Type-3 CSS monitoring should be defined, 
· For the first DCI format with CRC scrambled by G-RNTI within type-3 CSS, it should always be monitored by the UE. 
· For the second DCI format with CRC scrambled by G-RNTI within type-3 CSS, the UE determines monitoring priority according to search space index and further decides whether to monitor.
· Proposal 11: The DCI format 1_0 with CRC scrambled by C-RNTI configured in type-x CSS can only be used for PTP retransmission for multicast.
· vivo
· Proposal 7: For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, only DCI formats with CRC scrambled with g-RNTI for multicast scheduling can be monitored in type-x search space.
· CATT
· Proposal 16: A Type-3A/Type-MBS CSS can be introduced for the CSS of group-common PDCCH of PTM scheme1 for multicast in RRC_CONNECTED state.
· Proposal 17: If the Type-2 HARQ-ACK codebook is configured, the g-NB is not allowed scheduling the group-common PDCCH when the Type-3A/Type MBS CSS of the group-common PDCCH was dropped by any UE in the multicast group.
· Nokia
· Observation-14: In the scenario where DCI format 1_1 is used for PTP retransmissions of the PTM scheme 1 initial transmission and the new common / multicast search space is used for scheduling the retransmissions, it would be straightforward for the UE to assume that the received TB is actually the PTP retransmission of PTM traffic.
· [bookmark: _Hlk84488000]Proposal-19: Clarify whether PTP retransmission of PTM scheme 1 initial transmission would be scheduled using CSS or USS.
· Proposal-21: Define a new type-x CSS or multicast search space with differentiated monitoring priority based on SS index. 
· Observation-15: The UE could interpret type-x CSS based monitoring priority based on the DCI formats configured for a SS set, the CORESET resources overlapping with MBS CFR or based on explicit SS set reservation using higher layer signaling.
· Proposal-21: If a new CSS type is not defined for type-x CSS, the UE could interpret type-x CSS based monitoring priority based on the DCI formats configured for a SS set, the CORESET resources overlapping with MBS CFR or based on explicit SS set reservation using higher layer signaling.
· MediaTek
· Proposal 6: Define a new Type-x PDCCH CSS type (e.g., Type-4 PDCCH CSS not Type-3 PDCCH CSS) for UE supporting multicast service.
· CMCC
· Proposal 5. One Type-x CSS of group-common PDCCH can associate with multiple G-RNTIs, and each G-RNTI can be configured with specific monitoringSlotPeriodicityAndOffset, duration and monitoringSymbolsWithinSlot.
· Intel
· Proposal 10: Type-x CSS is a new CSS type different from Type 3 CSS which can be treated similar to USS in case of PDCCH overbooking.
· Qualcomm
· Proposal 5: For RRC_CONNECTED UEs, Type-x CSS is configured for MBS DCI formats only.
· DCI format 1_0 with C-RNTI and MBS DCI formats are not configured in the same Type-x CSS
· DCI format 2_x and MBS DCI formats are not configured in the same Type-x CSS
· Samsung
· Proposal 5: When a UE monitors PDCCH only according to USS sets and CSS sets for multicast in CORESETs with qcl-Type set to same ‘typeD’ properties, the CORESETs are the ones having same ‘typeD’ properties as the CORESET corresponding to the USS set or CSS set for multicast with the lowest index. 
· NTT Dococmo
· Observation 1: In terms of specification impact, there is no significant difference between reusing type-3 CSS and defining a new type CSS.
· Chengdu TD Tech
· Proposal 3: For multicast mode, GC-PDCCH scrambled with G-RNTI and GC-PDCCH scrambled with G-CS-RNTI share the same CORESETs/CSSs.
· Proposal 4: For a CFR per DL BWP, the CORESETs/CSSs configured on the CFR can be used for multicast sessions and unicast sessions. gNB can configure three subsets of these CORESETs/CSSs respectively for the first DCI format, the second DCI format and unicast sessions.
· Proposal 5: For a CSS on the CFR for GC-PDCCH, the GC-PDCCH candidates are defined as below.
· For a search space set  associated with CORESET , the CCE indexes for aggregation level  corresponding to PDCCH candidate  of the search space set in slot  for an active DL BWP of a serving cell corresponding to carrier indicator field value  are given by 
· 
· where
· ; 
· ;
·  is the number of CCEs, numbered from 0 to , in CORESET  and, if any, per RB set; 
· ;
· , where  is the number of PDCCH candidates the UE is configured to monitor for aggregation level  of a search space set  for a serving cell corresponding to ; 
· ; 
· Ericsson
· Proposal 32	Type-x CSS is a Type3 CSS. Extend the existing type3 CSS from Rel-15/16 to support additional DCIs for scheduling via group common PDCCH  


Issue#2-3) First DCI format and fields
· Huawei
· Proposal 6: The values indicated by the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_0 scrambled by G-RNTI can be configurable. 
· OPPO
· Proposal 17: For a UE receiving group-common PDSCH transmitted with PTM scheme 1, a TPC-PUCCH-RNTI different from that for unicast should be configured.
· ZTE
· Proposal 7: For DCI format of multicast, the unused fields should be removed from DCI format 1_0 for unicast.
· CATT
· Proposal 19：The ‘Identifier for DCI formats’ filed can be reserved and redesigned as ‘HARQ enabled/disenabled’ field.
· Proposal 20: The ‘TPC command for scheduled PUCCH’ filed should be removed from the first DCI format, and the number of the reserved bits is increased by 2 bits. 
· Xiaomi
· Proposal 4: Regarding to the unnecessary information fields included in DCI format 1_0 and DCI format 1_1 when they are used as the first DCI format and second DCI format respectively, these information fields should be removed and the payload size should not change, i.e. same number of reserved bits are added in the end of the DCI format.
· MediaTek
· Proposal 7: Define a new field (e.g., “HARQ feedback option”) within MBS DCI format to indicate which HARQ feedback option will be used by multicast services.
· Proposal 8: Define a new field (e.g., “HARQ feedback enable/disable”) within MBS DCI format to indicate whether HARQ feedback is used for multicast services.
· Proposal 9: The unused fields in existing DCI format shall be removed for adding new MBS specific fields.
· CMCC
· Proposal 7. Regarding the first DCI format for GC-PDCCH, 
· ‘Identifier for DCI formats’ field is re-purposed as ‘HARQ-ACK feedback enable/disable indicator’;
· ‘TPC command for scheduled PUCCH’ field is reserved.
· Intel
· Proposal 12: When HARQ feedback is disabled by RRC, the following fields of DCI format 1_0 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
· Proposal 13:	The unused fields in DCI can be reserved
· Apple
· Proposal 1: The unused fields for first/second DCI format are removed from DCI with the reserved bits to keep the same DCI size.
· Lenovo
· Proposal 4: One-bit identifier in the first DCI format is removed.
· Proposal 5: The number of bits in TDRA field in the first DCI format is determined by the number of entries in the time domain resource allocation list configured for MBS.
· Proposal 6: VRB-to-PRB mapping in the first DCI format is 0 or 1 bit dependent on RRC configuration.
· Proposal 7: 5 bits MCS, 1 bit NDI, 2 bits RV and 4 bits HARQ process number are included in the first DCI format.
· Proposal 8: Support a new field in the first group-common DCI for indicating HARQ-ACK feedback option and enabling/disabling as Table 1.
· Proposal 9: PRI in the first DCI format is kept and the number of required bits is dependent on the number of PUCCH resources within resource set.
· Proposal 10: For Type-1 HARQ-ACK codebook determination, DAI in the first DCI format is reserved.
· Proposal 11: For Type-2 HARQ-ACK codebook determination, DAI in the first DCI format is used as counter DAI as legacy operation.
· [bookmark: _Hlk87191172]Proposal 12: Two-bit TPC in the first DCI format is reused for MCCH change notification.
· Proposal 13: Support fields and sizes in Table 2 for the first DCI format.
	DCI fields 
	Size (bits)

	Identifier 
	1, reused for indicating NACK-only feedback or ACK/NACK feedback

	Frequency domain resource assignment
	Given by CFR size

	Time domain resource assignment
	0, 1, 2, 4 determined based on the number of entries in 
pdsch-TimeDomainAllocationList for MBS

	VRB-to-PRB mapping
	0 or 1

	Modulation and coding scheme
	5

	New data indicator
	1

	Redundancy version
	2

	HARQ process number
	4

	Downlink assignment index
	2, reserved for Type-1 HARQ-ACK codebook 

	TPC command for scheduled PUCCH
	2, reserved

	PUCCH resource indicator
	3, reserved

	PDSCH-to-HARQ_feedback timing indicator
	3 



· NTT Dococmo
· Observation 2: If the existing k1 list for DCI format 1_0, which is fixed as {1, 2, 3, 4, 5, 6, 7, 8} is reused for the first DCI format for multicast, PUCCH scheduling flexibility is low since a larger slot offset cannot be indicated and HARQ feedback slot becomes the same among UEs receiving a group-common PDSCH.
· Proposal 2: A list of k1 values for the first DCI format for multicast is configurable.
· [bookmark: _Hlk87190368]The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field is fixed at 3 bits, and up to 8 k1 values can be configured.
· Ericsson
· Proposal 25	DCI formats for multicast and broadcast are common, although with partly different configurations.
· Proposal 26	For the first and second  DCI for multicast and broadcast, the following fields from DCI 1_1 are not needed: 
· a.	UL DL identifier bit  
· b.	SRS request  
· c.	Scell dormancy indication
· Proposal 27	For the first and second  DCI for multicast and broadcast, the following fields are introduced as optional fields 
· a.	MCCH change notification  
· [bookmark: _Hlk87191058]b.	Harq feedback mode indicator
· [bookmark: _Hlk87188627]Proposal 28	 For the first and second  DCI for multicast and broadcast, the fields that are not needed from the unicast formats are removed and not reserved.   

Issue#2-4) Second DCI format and fields
· Huawei
· Proposal 4: ZP CSI-RS trigger field is kept in DCI format 1_1 scrambled by G-RNTI for indicating the unavailable REs for group-common PDSCH mapping when UEs decode PDSCH for multicast.
· Proposal 5: Antenna port(s) filed is kept in DCI format 1_1 scrambled by G-RNTI for SU/MU MIMO for multicast.
· OPPO
· Proposal 13: In the second DCI format for GC-PDCCH, the two fields “Identifier for DCI formats” and “SRS request” can be kept as reserve bits.
· Proposal 17: For a UE receiving group-common PDSCH transmitted with PTM scheme 1, a TPC-PUCCH-RNTI different from that for unicast should be configured.
· CMCC
· Proposal 8. Regarding the second DCI format for GC-PDCCH, 
· ‘Identifier for DCI formats’ field is re-purposed as ‘HARQ-ACK feedback enable/disable indicator’;
· ‘TPC command for scheduled PUCCH’ field is removed.
· Apple
· Proposal 1: The unused fields for first/second DCI format are removed from DCI with the reserved bits to keep the same DCI size.
· ZTE
· Proposal 8: For the second DCI format for GC-PDCCH, fields (at least including, Identifier for DCI formats(1 bit), scheduling information for the second transport block(8 bits), TPC command for scheduled PUCCH(2 bits), SRS request(2 bits), CBG transmission information (CBGTI)(0, 2, 4, 6 or 8 bits) and CBG flushing out information (CBGFI)(0 or 1 bit) ) should be removed from DCI format 1_1 for unicast. 
· CATT
· Proposal 21：For the second DCI format, at least the following fields are not needed and should be removed.
· ‘Identifier for DCI formats’
· ‘TPC command for scheduled PUCCH’
· ‘Carrier indicator’
· ‘Bandwidth part indicator’
· ‘Modulation and coding scheme’, ‘New data indicator’ and ‘Redundancy version’ for the second TB
· Xiaomi
· Proposal 4: Regarding to the unnecessary information fields included in DCI format 1_0 and DCI format 1_1 when they are used as the first DCI format and second DCI format respectively, these information fields should be removed and the payload size should not change, i.e. same number of reserved bits are added in the end of the DCI format.
· MediaTek
· Proposal 7: Define a new field (e.g., “HARQ feedback option”) within MBS DCI format to indicate which HARQ feedback option will be used by multicast services.
· Proposal 8: Define a new field (e.g., “HARQ feedback enable/disable”) within MBS DCI format to indicate whether HARQ feedback is used for multicast services.
· Proposal 9: The unused fields in existing DCI format shall be removed for adding new MBS specific fields.
· Samsung
· Proposal 1: The second DCI format for multicast includes all configurable fields of DCI format 1_1 except
· CA related fields (CIF, Scell dormancy indicator)
· BWP indicator
· [bookmark: _Hlk87194902]CBG-based HARQ-ACK related fields (CBGTI, CBGFI)
· [bookmark: _Hlk87194877]Fields introduced in Rel-16 NR-U (One-shot HARQ-ACK request, PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), ChannelAccess-Cpext)   
· ZP CSI-RS trigger
· Minimum applicable scheduling offset indicator
· Lenovo
· Proposal 14: One-bit identifier in the second DCI format is removed.
· Proposal 15: The second DCI format does not include carrier indicator.
· Proposal 16: The second DCI format does not include BWP indicator.
· Proposal 17: The second DCI format includes MCS/NDI/RV for the 2nd TB if maximum 2 TBs are supported in one PDSCH.
· Proposal 18: The second DCI format does not include CBGTI and CBGFI.
· Proposal 19: Support a new field in the second group-common DCI for indicating HARQ-ACK feedback option and enabling/disabling as Table 1.
· NTT Dococmo
· Proposal 3: The size of the ‘Carrier indicator’ field in the second DCI format for multicast is explicitly configured in a CFR.
· If the field is present, the association of carrier indicator value and cell can be configured separately from that for unicast.
· Proposal 4: The size of the ‘BWP indicator’ field in the second DCI format for multicast is explicitly configured in a CFR.
· If the field is present, the association of BWP indicator value and BWP can be configured separately from that for unicast.
· Proposal 5: The size of ‘Downlink assignment index’ field in the second DCI format for multicast is explicitly configured in a CFR
· A UE configured with type-1 HARQ-ACK codebook ignores the field.
· Proposal 6: The sizes of the following fields in the second DCI format for multicast are explicitly configured in a CFR
· •	One-shot HARQ-ACK request
· •	PDSCH group index
· •	New feedback indicator
· •	Number of requested PDSCH group(s)
· •	CBG transmission information
· •	CBG flushing out information
· •	Scell dormancy indication
· Note: When the above fields are present, a UE ignores them.
· Proposal 7: The presence or absence of the ‘DMRS sequence initialization’ field in the second DCI format for multicast is configurable in a CFR.
· Qualcomm
· Proposal 6: For second DCI format of multicast GC-PDCCH, 
· The DCI size of the second DCI format is indicated via unicast RRC for DCI size alignment.
· ‘Carrier indicator’, ‘BWP indicator’ and ‘Minimum applicable scheduling offset indicator’ can be reserved.
· ‘ZP CSI-RS trigger’ can be supported for dynamic GC-PDSCH rate matching.
· 4-bit ‘Antenna port(s)’ based on Table 7.3.1.2.2-1 can be supported for multi-layer transmission.
· FFS: whether the MCS/NDI/RV for TB2 and more than 4 bits for ‘Antenna port(s)’ are needed for multicast.
· Ericsson
· Proposal 25	DCI formats for multicast and broadcast are common, although with partly different configurations.
· Proposal 26	For the first and second  DCI for multicast and broadcast, the following fields from DCI 1_1 are not needed: 
· a.	UL DL identifier bit  
· b.	SRS request  
· c.	Scell dormancy indication
· Proposal 27	For the first and second  DCI for multicast and broadcast, the following fields are introduced as optional fields 
· a.	MCCH change notification  
· b.	Harq feedback mode indicator
· Proposal 28	 For the first and second  DCI for multicast and broadcast, the fields that are not needed from the unicast formats are removed and not reserved.   


Issue#2-5) DCI size alignment
· Qualcomm
· Proposal 6: For second DCI format of multicast GC-PDCCH, 
· The DCI size of the second DCI format is indicated via unicast RRC for DCI size alignment.
· ZTE
· Proposal 9: Regarding DCI size alignment for the second DCI format of GC-PDCCH, it is counted as “other RNTI”, and gNB will ensure that the number of DCI sizes does not exceed budget.
· OPPO
· Proposal 15: The G-RNTI is counted as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.
· Proposal 16: The size of the group common DCI is configurable up to 126 bits.
· vivo
· Proposal 8: For DCI size alignment of the second DCI format for multicast, the size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED UEs (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).
· If the size of the second DCI format for multicast configured by RRC signaling or derived based on RRC configurations equals the size of DCI format 2_0/2_1/2_4/2_5/2_6 or none of the size of DCI format 2_0/2_1/2_4/2_5/2_6 is configured, when the total number of different DCI sizes configured to monitor is more than 4, Alt 2 applies; otherwise, Alt 1-1 applies.
· Alt 1-1: G-RNTI is counted as “C-RNTI” when checking the “3+1” DCI size budget 
· The size of DCI format 1_1 or DCI format 1_2 which has smaller DCI size difference with the size of second DCI is aligned to the size of the second DCI format for multicast by zero padding.
· Alt 2: G-RNTI is counted as “other RNTI” when checking the “3+1” DCI size budget.
· Proposal 9: To ensure different UEs in the same MBS group have the same understanding on the configurable DCI fields of the second DCI format for multicast, the size of some configurable fields of the second DCI format should be explicitly configured by gNB.
· CATT
· Proposal 22: For first DCI format, G-RNTI is counted as “C-RNTI”; DCI size is aligned to DCI 1_0 on CSS
· Proposal 23: UE expect that at least one of the sizes of DCI with “C-RNTI” and “other RNTI” is smaller than the size of the second DCI.
· Proposal 24: For second DCI format, G-RNTI can be counted as “C-RNTI” or “other RNTI” depending on RRC configuration.
· Nokia
· [bookmark: _Hlk84503687]Proposal-15: The size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED UEs, with the size of configurable fields within the DCI format configured separately for multicast.
· Apple
· Proposal 3: For DCI size alignment of the second DCI format for multicast, G-RNTI is counted as “other RNTI”.
· MediaTek
· Proposal 10: “G-RNTI” is counted as “other RNTI” for second MBS DCI format.
· CMCC
· Proposal 9. The size of the second DCI format for multicast can be configured by RRC ignaling for RRC_CONNECTED UEs.
· For each DCI field, the bitlength is depend on RRC configuration if related parameter is configured in CFR, otherwise the upper bound of bitlength is assumed or the bitlength is configured by gNB.
· Proposal 10. For DCI size alignment of the second DCI format for multicast, G-RNTI is counted as “C-RNTI”.
· Zero bits are appended to DCI format 1_1 with C-RNTI until the payload size equals to the size of the second DCI format for multicast.
· Intel
· Proposal 14: For DCI 1_0 DCI size alignment can be performed by either zero-padding or truncating the MSBs of the FDRA field, depending on the relative size of the CFR with respect to CORESET#0 or the initial BWP, such that the DCI size aligns with that of unicast DCI format 1_0 corresponding to the CORESET#0 or the initial BWP. 
· Proposal 15: For DCI format 1_0 and 1_1, the DCI size can be aligned to a size which is configured by the network to the UE.
· Proposal 16: For DCI size budget of “3+1”, the UE may be configured to align DCI size with either “3” scheduling DCIs or “1” other group-common DCI depending on network implementation.
· Samsung
· Observation 1: There is no need to specify how to count the size of the second DCI format for multicast – the agreement that the UE expects to decode the Rel-16 limit of “3+1” DCI format sizes suffices.
· Lenovo
· Proposal 20: For DCI size alignment, G-RNTI for the first DCI format is counted as C-RNTI.
· Proposal 21: For DCI size alignment, G-RNTI for the second DCI format is counted as other RNTI.
· NTT Dococmo
· Proposal 8: Align the size of the second DCI format for multicast with the size of DCI format 2_0/2_1/2_4/2_5/2_6.
· Ericsson
· [bookmark: _Hlk87196887]Proposal 29	The  G-RNTI is counted as   “C-RNTI”  when considering the “3+1” DCI size budget rule for group-common PDCCH.
· Proposal 30	The determination of non-fallback multicast/broadcast DCI size, monitored in the common search space  is inserted as step ”2B” in the DCI alignment procedure 
· Proposal 31	The fallback DCI for multicast/broadcast is aligned in size with DCI 1_0 and differentiated via the G-RNTI-based CRC check. 
· Xiaomi
· Proposal 12:  G-RNTI is counted as C-RNTI despite of DCI formats.
· Proposal 7:  The payload size of second DCI format is derived by information bit field configuration, i.e. the same way as DCI format 1_1 and DCI format 1_2.


Issue#2-6) Maximum number of BD/CCE
· OPPO
· Proposal 20: The budget of BDs/CCEs of an unused CC can be used for group-common PDCCH to count the number of BDs/CCEs for UEs supporting CA capability based on configuration.
· CATT
· Proposal 18: The budget of BDs/CCEs of an unused CC can be used for group-common PDCCH to count the number of BDs/CCEs for UEs supporting CA capability based on configuration.
· Intel
· Proposal 11: For determining BD/CEE limits for NR MBS in Rel-17, for CA capable UEs, the budget of BDs/CCEs of an unused CC can be used for group-common PDCCH to count the number of BDs/CCEs.
· LGE
· Proposal 5: The maximum BD/CCE numbers are increased as R times  and R times  for a serving cell supporting multicast reception, where  and  are defined in Table 10.1-2 and Table 10.1-3 in 38.213 
· R is a value reported by the UE as part of MBS related UE capability, regardless of whether UE supports CA capability.

Issue#2-7) Other DCI formats related proposals (L)
· OPPO
· Proposal 14: A new DL DCI format should be defined for the scheduling of group-common PDSCH.
· TD Tech
· Proposal 1: The scrambling sequence generator for GC-PDCCH with the first DCI format will be initialized with the following parameters.
· -	[image: ] equals the higher-layer parameter pdcch-DMRS-ScramblingID if configured for the CORESET in a CFR used for GC-PDCCH. Otherwise .
· -	[image: ]
· Proposal 2: The pseudo-random sequence generator for DMRS of GC-PDCCH shall be initialized with the following parameters.
· -	[image: ] is given by the higher-layer parameter pdcch-DMRS-ScramblingID if configured for the CORESET in a CFR used for GC-PDCCH. Otherwise [image: ].

Issue#2-1) CORESET
Summary
Regarding whether the CORESETs can be shared for unicast and multicast, 4 options were listed for further study in RAN1#104bis-e. In RAN1#105-e and RAN1#106-e it was further discussed but with no conclusion. Based on contributions in this meeting and comments in previous meetings, about 7 companies (OPPO, vivo, CATT, CMCC, Intel, Ericsson, Xiaomi) support option 1, 3 companies (Huawei, MTK, Samsung) think it is up to gNB implementation to use the same or different CORESETs for unicast DCIs and multicast DCIs. 3 companies [Futurewei, QC, NTT Docomo] support option 4. It is obvious that all companies agree that if a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, the CORESET configured in PDCCH-config-Multicast in the CFR can be used for unicast transmission, but companies have different views on whether the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission or not if the CORESET is fully contained in the CFR in frequency domain. In my understanding, if the CORESET configured in PDCCH-config-Multicast in the CFR can be used for unicast transmission, then the number of CORESETs that can be used for unicast transmission will not be limited. Therefore, moderator suggests to first agree initial proposal 2-1a.

1st Round Proposals
Initial Proposal 2-1a:
If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, the CORESET configured in PDCCH-config-Multicast in the CFR can be used for unicast transmission.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	ZTE
	We support the proposal and share the similar view with moderator that the CORESETs for each BWP will be limited without the above proposal.

	Apple
	One clarification question, PDCCH-config-Multicast in the CFR can be used for unicast transmission. So the UE is reconfigured to MBS CORESET from unicast CORESET to monitor the PDCCH for unicast PDSCH, or UE monitors PDCCH on both CORESETs for unicast PDSCH.

	OPPO
	Proposal 2-1a: Agree.

	Xiaomi
	We are fine with the proposal. Furthermore, our feeling on the proposal ‘it is up to gNB implementation to use the same or different CORESETs for unicast DCIs and multicast DCIs’ is equal to option 1. As option 1 provides the flexibility for gNB to configure same or separate CORESETs for MBS and unicast search space.

	NTT DOCOMO
	We are fine with the proposal.

	Spreadtrum
	Ok

	NEC
	Support

	Huawei, HiSilicon
	this proposal is not necessarily needed or should not be worded in this way. For unicast reception, from UE perspective, UE just follows the configuration for unicast. If the same CORESET ID is configured for unicast and then it can be used for unicast naturally. Nothing new to be agreed. 


	Vivo
	ok

	MediaTek
	We still think whether the CORESET can be shared for multicast and unicast is up to gNB implementation. 
Regarding the Proposal 2-1, one question may need to be clarified that the “unicast transmission” means that legacy Rel-15/16 unicast transmission or PTP retransmission for multicast transmission or both? 

	Samsung
	There is no need for the proposal. There is no specification impact from it. 
If the statement of the proposal needs to be a clarification, it can be captured as such although we don’t see a need even for a clarification.

	CATT
	Support.

	Nokia, NSB
	We are fine with the proposal.

	Qualcomm
	Support

	Ericsson
	Support

	Moderator
	I updated the proposal based on comments. Although few companies think there is no specification impact for this proposal, but considering different companies may not have common understanding on this, I think it would be better to have such a conclusion.



2nd Round Proposals
Updated Proposal 2-1a (for conclusion):
If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, it is up to gNB implementation to use the CORESET configured in PDCCH-config-Multicast in the CFR can be used for unicast transmission or PTP retransmission of multicast.



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We think it is not only relevant to gNB implementation. It impacts on UE behaviours on PDCCH blind detection.
We prefer the original version.

	Intel
	OK for conclusion although we also don’t think there is any spec impact here. 

	Spreadtrum
	Ok to have the conclusion

	OPPO
	We share the similar view with Lenovo and the previous version of this proposal should be kept.
How gNB scheduling impacts Ues’ blind detection procedures. Previous proposal makes it very clear that whether the CFR can be used or not. The updated version introduces ambiguity which needs more effort to further discuss on the potential impact on Ues.

	Nokia, NSB.
	Support conclusion.

	Samsung
	OK with a conclusion (although we think even that is not needed – it is existing specifications).

	Vivo
	Ok to have the conclusion

	Qualcomm
	Ok 

	Xiaomi
	OK

	ZTE
	OK

	NTT DOCOMO
	Support

	CATT
	OK

	MediaTek
	Support

	NEC
	Support




Issue#2-2) Search space set
Summary
It has been discussed in last meeting that whether unicast DCI format 1_0 and multicast DCI format 1_0 can be configured in the same type-x CSS or not, but with no conclusion. In this meeting, several companies have related proposals, but the views are divergent. Considering we need to complete the basic functionalities for NR MBS in Rel-17, moderator suggests initial proposal 2-2a.

1st Round Proposals
Initial Proposal 2-2a:
For multicast of RRC_CONNECTED UEs in Rel-17, unicast DCI formats and multicast DCI formats cannot be configured in the same Type-x CSS.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	If the unicast DCI is used for retransmission of an initial multicast transmission, whether this unicast DCI can be transmitted in the Type-x CSS?

	ZTE
	We think PTP retransmission of PTM should be allowed to be transmitted in it. 
First of all, additionally monitoring PTP retransmission of PTM won’t increase the UE complexity since the DCI size of the initial transmission and retransmission is the same. 
Secondly, it can be used to differentiate whether it is a PTP transmission of unicast or PTP transmission of multicast, which is helpful to the TBS determination issue discussed above.
Thus, the proposal can be update as following.
Initial Proposal 2-2a:
For multicast of RRC_CONNECTED UEs in Rel-17, unicast DCI formats scheduling PTP retransmission of multicast can and multicast DCI formats cannot be configured in the same Type-x CSS.


	OPPO
	Proposal 2-2a: OK in principle.

	Xiaomi
	We are fine with FL’s proposal. One clarification question: can UE monitor DCI format scrambled by, e.g. C-RNTI, in the type-x CSS? I think this is the legacy behaviour we have since Rel-15.

	NTT DOCOMO
	We are fine with the proposal.

	NEC
	The proposal is not clear. 
If ‘unicast DCI’ only contains the DCI scheduling unicast (re)transmission and does not contain the DCI scheduling multicast retransmission by PTP(a PTP retransmission for multicast scheduled by UE-specific DCI can be configured in the type-x CSS.), we can agree with this proposal.

	Huawei, HiSilicon
	The current draft CR captured “Type-X” as “Type3”. UE can be configured with a type-3 CSS for unicast and also can configured with a type-3 CSS for multicast. I guess the intention of this proposal is saying the unicast DCI formats and multicast DCI formats are not expected to be configured in the same Type-3 CSS configuration??

	Vivo
	The proposal is not clear. Whether DCI format scrambled by, e.g. C-RNTI can be monitored in the type-x CSS has not been discussed. We think for DCI format scrambled by, e.g. C-RNTI, legacy behaviour should be kept. The monitoring priority for type –x and legacy CSS is different, C-RNTI should not be monitored in type-x CSS.

	MediaTek
	Before we discuss this proposal, we may need to discuss whether the DCI for PTP ReTx for multicast can be monitored in Type-x PDCCH CSS.

	Samsung
	Before agreeing to the proposal, a need for the corresponding restriction should be clarified.
Is there any specification impact or UE complexity if DCI format 0_0 has either C-RNTI or G-RNTI in a CSS set (as is already the case for R16 “broadcast/multicast” RNTIs and respective CSS sets)? If not, or if it is something trivial, the proposal should (obviously) not be agreed. 

	CATT
	We are ok with the proposal.

	Nokia, NSB
	We agree with Huawei’s views that since currently type-x CSS is defined as type-3, i.e., the search space type = common in the RRC configuration, it would be challenging to limit unicast and multicast DCI format to be configured in the same SS set. Perhaps we need to agree that a separate SS type is configured or a new limitation in terms of SS set configured within CFR in order to implement this in practice.

	Qualcomm
	Support in general. 
The monitoring priority for the Type-x CSS configured for multicast DCI should not impact the legacy unicast DCI addressed by C-RNTI/CS-RNTI. 

	Ericsson
	We agree with Samsung. There does not seem to be a need to restrict which of unicast or multicast formats can be in the same search space. 

	Moderator
	· unicast DCI format 1_0 scheduling unicast (re)transmission and multicast DCI formats can be configured in the same CSS configuration
· support: Samsung, E///
· not support: ZTE, OPPO, Xiaomi, NTT DoCoMo, NEC, vivo, CATT, QC
· unicast DCI format 1_0 scheduling PTP retransmission of multicast and multicast DCI formats can be configured in the same CSS configuration
· support: ZTE, NEC, Samsung, E///
· not support: OPPO, Xiaomi, NTT DoCoMo, vivo, CATT, QC

@Xiaomi and all, type-3 CSS is used as type-x CSS in current CR, it is my understanding UE can monitor DCI format 1_0 with C-RNTI in the type-3 CSS. The point here is whether it can be monitored in the same CSS as multicast DCI formats, considering that the monitoring priority of type-3 CSS with multicast DCI formats monitored and type-3 CSS with unicast DCI format 1_0 monitored may be different.



2nd Round Proposals
Updated Proposal 2-2a:
For multicast of RRC_CONNECTED UEs in Rel-17, unicast DCI format 1_0 scheduling unicast (re)transmission and multicast DCI formats cannot be configured in a single CSS configuration.
· FFS whether unicast DCI format 1_0 scheduling PTP retransmission of multicast and multicast DCI formats can be configured in a single CSS configuration or not.



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	OK.

	Spreadtrum
	After reviewing comments in the 1st round, the motivation of proposal 2-2a lies in PDCCH monitoring priority consideration based on the previous agreement below, since in the current 38.213 CR type-x is type 3. If so, it seems that we should also restrict DCI format 2_0/2_1/2_2/2_3/2_4/2_5/2_6 and multicast DCI formats cannot be configured in a single CSS configuration. With what we said, it is too complex for spec. We think one simple way is to define new type CSS for multicast.
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


	OPPO
	OK

	Nokia, NBS.
	OK 

	Samsung
	In Rel-15/16, DCI format 1_0 with C-RNTI can be monitored in any CSS set. 
What is the reason for not allowing that functionality for the multicast CSS set?  

	Vivo
	OK

	Qualcomm
	ok

	Xiaomi
	With FL’s explanation, we are OK with the proposal.

	ZTE
	OK

	NTT DOCOMO
	Support

	CATT
	OK

	MediaTek
	We are generally ok with the proposal.

	NEC
	Support





Issue#2-3) First DCI format and fields
Summary
Regarding the concrete fields of multicast DCI format 1_0, current draft CR of TS38.212 provides a good starting point. Regarding whether the unused field ‘Identifier for DCI formats’ and ‘TPC command for scheduled PUCCH’ should be reserved or removed, 6 companies [ZTE, CATT, Xiaomi, MTK, Apple, Ericsson] propose to remove them, and this also align with the draft TS38.212. Moderator suggests initial proposal 2-3a.

2 company (NTT Docomo, Huawei) propose that the values indicated by the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_0 scrambled by G-RNTI can be configurable, but the size of ‘PDSCH-to-HARQ_feedback timing indicator’ field is fixed at 3 bits. Moderator suggests initial propose 2-3b.

Regarding the new DCI fields needed for the first DCI format, 4 companies [CATT, MTK, CMCC, Lenovo] propose to introduce ‘HARQ enabled/disable’. 1 company [MTK] proposes to introduce ‘HARQ feedback option’, 1 company [Ericsson] proposes to introduce ‘HARQ feedback mode indicator’. 2 companies [Lenovo, Ericsson] propose to introduce ‘MCCH change notification’. Moderator suggests to discuss whether introduce ‘HARQ feedback option’ or ‘HARQ enabled/disable’ in AI 8.12.2 and discuss whether introduce ‘MCCH change notification’ in AI 8.12.3.

1st Round Proposals
Initial Proposal 2-3a:
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 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 
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.

Initial Proposal 2-3b:
A list of up to 8 k1 values can be configured by higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 to be applied to both multicast DCI format 1_0 for RRC_CONNECTED UEs.
· The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field of multicast DCI format 1_0 is fixed at 3 bits.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	2-3a: We are not sure why fixed field size is assumed. Some fields should have variable size based on RRC configuration as DCI format 1-1:
(1) Whether TDRA field has fixed 4 bits or dependent on the number of entries in the TDRA table?
(2) For V-to-P mapping, whether RA type 0 is supported or not impacts on the field size. Is 0 bit included if RA type 0 is configured?
(3) For DAI, zero bit is needed if Type 1 codebook is configured. Should UE assume always 2 bits regardless of codebook type?
(4) PRI and timing indicator are also based on the number of values in the RRC configured set. We are not sure why always fixed 3 bits for the both fields.
2-3b: The main bullet is not clear. What does it mean “both multicast DCI format 1-0”? in the main bullet, it says up to 8 values while in sub-bullet the size is fixed to 3 bits. We are not sure about it.

	ZTE
	We support the above two proposals.

	Apple
	Proposal 2-3a: ok.
Proposal 2-3a: We are not sure it’s really needed to have configurable k1values with fallback DCI. Anyway the k1 values are configurable in the second DCI format. Additional benefit is not clear. 

	Xiaomi
	Initial Proposal 2-3a: we are generally fine with the proposal. However, whether the information bit fields included in a DCI format is useful or not highly depends on the functionality, e.g. whether the HARQ-ACK is enabled or not. Whether reuse the current bit field or introduce a new bit field for HARQ-ACK enabling/disabling indicator is ongoing. Furthermore, a WA on use information bit fields in a DCI format for MCCH notification was achieved. A unified definition should be pursued for the first DCI format. We think the DCI content could be easily converged once the conditions are ripe, i.e. we have clear views on the completed functionality.
Initial Proposal 2-3b: we are not sure about ‘be applied to both multicast DCI format 1_0’. 

	NTT DOCOMO
	Proposal 2-3a: We are fine with the proposal.
Proposal 2-3b: We are generally fine with the proposal. “both” can be removed.

	Spreadtrum
	Proposal 2-3a: generally fine
Proposal 2-3b: Share the same view with Apple

	LG Electronics
	Proposal 2-3a: We are fine with the proposal.
Proposal 2-3b: “both” can be removed.

	Huawei, HiSilicon
	Ok although it has been implemented in the CR. 
For 2-3b, “both” for what?

	Vivo
	Proposal 2-3a: ok.
Proposal 2-3a: ok. If it is “A list of up to 8 k1 values can be configured by higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 to be applied to both multicast DCI format 1_0 for RRC_CONNECTED Ues.”

	Samsung
	There are inconsistencies in the design for the first DCI format. For example, the first DCI format cannot have configurable fields or configurable sizes of fields. Then, how/why can it have configurable interpretation for what the fields indicate (UE-specific RRC configuration for PDSCH/PDCCH/PDSCH-Configs)?
Either all (fields, sizes, interpretation of values) are fixed, as for DCI format 1_0 in Rel-16, or (almost) all can be configurable. If the first DCI format is to be used for some fallback operation (do not see a need) all can be fixed as for DCI format 1_0 in Rel-16; else, same configurability as for the second DCI format should apply. 
OK with both proposals as there would probably be no progress from discussion of the above. 

	CATT
	Initial Proposal 2-3a: OK
Initial Proposal 2-3b: OK

	Nokia, NSB
	We are fine with the above proposals.

	Qualcomm
	Ok with the two proposals.
‘both’ in 2-3b is a typo.

	Moderator
	Proposal 2-3a: it has been updated and agreed in GTW.
Proposal 2-3b: ‘both’ is a typo and has been deleted.



2nd Round Proposals
Updated Proposal 2-3b:
A list of up to 8 k1 values can be configured by higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 to be applied to both multicast DCI format 1_0 for RRC_CONNECTED Ues.
· The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field of multicast DCI format 1_0 is fixed at 3 bits.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	OPPO
	OK

	Nokia, NSB.
	OK

	Samsung
	OK
Have to note again the inconsistency in the overall design. The priority indicator was not agreed to be configured for DCI format 1_0 under the argument of not having configurable fields (same as for unicast) but the values of DCI format 1_0 fields are configurable (different from unicast).

	Vivo
	OK

	Qualcomm
	support

	LG Electronics
	OK

	Xiaomi
	OK

	ZTE
	OK

	NTT DOCOMO
	Support

	CATT
	OK

	Apple
	The current proposal seems not complete. If parameter dl-DataToUL-ACK-MulticastDciFormat1_0 is provided, the field of ‘PDSCH-to-HARQ_feedback timing indicator’ is ignored, otherwise the k1 value indicated in PDSCH-to-HARQ_feedback timing indicator is applied.





Issue#2-4) Second DCI format and fields
Summary
Regarding the concrete fields of multicast DCI format 1_1, current draft CR of TS38.212 provides a good starting point. Take into account contributions submitted in this meeting, moderator suggests initial proposal 2-4a.

Regarding the new DCI fields needed for the second DCI format, proposals are mainly related to ‘HARQ feedback option’ and ‘HARQ feedback enable/disable’. Moderator suggests to discuss this in AI 8.12.2.


1st Round Proposals
Initial proposal 2-4a:
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
· Carrier indicator, Scell dormancy indication
· BWP indicator
· 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: ZP CSI-RS trigger
· FFS: MCS/NDI/RV for TB2


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	If FFS MCS/NDI/RV for TB2, We have below comments:
(1) What’s the motivation to introduce the second DCI format? 
(2) Which functionality can’t be realized using the first DCI format?

	ZTE
	We think “Carrier indicator” is pending on the discussion outcome in Issue1-6 (support multicast in Scell). Fine with the other parts.

	Apple
	Ok with this proposal.

	Xiaomi
	We think BWP indicator should not be precluded in the DCI. There may be a case that gNB determines to change the MBS BWP, e.g. for power saving or light traffic load, same as unicast transmission.

	NTT DOCOMO
	We are generally fine with the proposal. We don’t think it is necessary to exclude ZP CSI-RS trigger and MCS/NDI/RV for TB2. If they are not needed, they can be set to zero bits by configuration.

	Spreadtrum
	Ok

	LG Electronics
	OK

	Huawei, HiSilicon
	We think ZP CSI-RS trigger, carrier indicator needs more discussion. 

	Vivo
	We think “Carrier indicator” and “BWP indicator” need more discussion.

	Samsung
	OK with the proposal. 
OK to discuss CIF as part of the proposal for CA support in case cross-carrier scheduling is also included. We do not identify a need for ZP CSI-RS trigger.

	CATT
	We are ok with the proposal.

	Nokia, NSB
	We are fine with the proposal

	Qualcomm
	Aperiodic ZP CSI-RS is needed to align the dynamic GC-PDSCH rate matching among the group, the following FFS can be deleted.
· “FFS: ZP CSI-RS trigger
Fine with other part of the proposal.

	
	OK.  We would like to continue discussing whether CA and BWP fields should be kept. 

	Moderator
	Based on comments, the following four fields are controversial:
· Carrier indicator
· Support: Huawei, vivo, E///
· BWP indicator
· Support: Xiaomi, vivo, E///
· MCS/NDI/RV for TB2
· Support: Lenovo, NTT Docomo
· ZP CSI-RS trigger
· Support: NTT Docomo, Huawei, QC

I updated the proposal, and I suggest to first agree this proposal and continue discussing the four controversial fields.



2nd Round Proposals
Updated proposal 2-4a:
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
· Carrier indicator, Scell dormancy indication
· BWP indicator
· 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



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Generally OK with it.
In addition, we don’t think multicast DCI 1-1 needs include carrier indicator and BWP indicator as those fields are UE-specific.

	Spreadtrum
	OK

	Nokia, NSB.
	OK

	Samsung
	OK although there is some inconsistency among proposals.
In a previous proposal, cross-carrier scheduling is to be excluded but CIF is FFS for this proposal. Also, we do not think BWP indicator has any practical use or feasibility for multicast.

	Vivo
	OK

	Qualcomm
	If we want to support carrier indicator, BWP indicator in GC-DCI, the common configuration of carriers/BWPs should be configured in a CFR, because the carrier/BWP index may be different among the Ues in the multicast group and not all the carriers/BWP will support multicast. 

	LG Electronics
	OK

	Huawei, HiSilicon 
	At this moment, we think all the fields under FFS could be included in the second format since they are configurable anyway. 

	Xiaomi
	OK

	ZTE
	OK

	NTT DOCOMO
	Support

	CATT
	OK

	OPPO
	OK

	Apple
	OK





Issue#2-5) DCI size alignment
Summary
Regarding the DCI size alignment for the second DCI format, 4 alternatives are proposed as follows based on the contributions:
· Alt 1: G-RNTI is counted as “C-RNTI”
· Support: Nokia, CMCC, Ericsson, Xiaomi
· [bookmark: _Hlk84505688]Alt 2: G-RNTI is counted as “other RNTI”
· Support: ZTE, Lenovo, NTT Docomo, OPPO, MediaTek, Apple
· Alt 3: G-RNTI is counted as “C-RNTI” or “other RNTI” depending on RRC configurations
· Support: CATT, Intel
· Alt 4: No need to specify how to count the size of the second DCI format for multicast – the agreement that the UE expects to decode the Rel-16 limit of “3+1” DCI format sizes suffices.
· Support: Samsung
It seems the situation does not change much compared with last meeting. This issue was also discussed in RAN1#106-e and RAN1#106b-e with no conclusion, the following compromised alternative were proposed in last meeting, but some companies still preferred to down select from “C-RNTI” and “Other RNTI”. 
Updated Proposal 2-5 in RAN1#106b-e: For DCI size alignment of the second DCI format for multicast, the size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED Ues (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).
· If the size of the second DCI format for multicast configured by RRC signaling or derived based on RRC configurations equals the size of DCI format 2_0/2_1/2_4/2_5/2_6 or none of the size of DCI format 2_0/2_1/2_4/2_5/2_6 is configured, Alt 2 applies; otherwise, Alt 1-1 applies.
· Alt 1-1: G-RNTI is counted as “C-RNTI” when checking the “3+1” DCI size budget 
· The size of DCI format 1_1 is aligned to the size of the second DCI format for multicast by zero padding.
· Alt 2: G-RNTI is counted as “other RNTI” when checking the “3+1” DCI size budget.
· FFS: How to ensure different Ues in the same MBS group have the same understanding on the configurable DCI fields of the second DCI format for multicast.
· E.g., it can be up to network implementation, or the size of some configurable fields of the second DCI format can be explicitly configured by gNB rather than derived based on RRC configurations.
Considering the situation, moderator suggests initial proposal 2-5a to first agree the main bullet of the above compromised proposal.

1st Round Proposals
Initial proposal 2-5a:
For DCI size alignment of the second DCI format for multicast, the size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED Ues (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	ZTE
	We support the above proposal.

	OPPO
	Proposal 2-5a: OK.

	Xiaomi
	Our concern is the above proposal may jeopardize the performance for both unicast PDCCH and MSB PDCCH as the largest payload size among Ues is employed. We think the current mechanism on determining the payload size of non-fallback DCI works well.

	NTT DOCOMO
	We are fine with the proposal.

	Huawei, HiSilicon
	We don’t think this proposal is needed. 
The current draft 38212 CR works without such proposal agreed. 

	Vivo
	ok

	MediaTek
	Ok with the proposal.

	Samsung
	Do not support
There is no need for any specification support for DCI size alignment of the second DCI format (as for the first DCI format). Both are same as DCI formats 2_x, or DCI format 1_0 in CSS, with respect to functionality and the gNB can ensure the “3+1” size budget as in Rel-16.  
The eventual intention of the proposal to “count G-RNTI as C-RNTI” for the second DCI format is a highly poor choice from a technical perspective and would practically make the second DCI format useless and un-deployable. 

	CATT
	Support.

	Nokia, NSB
	We are fine with the proposal, and we do think that the proposal is needed since the size of the second DCI format could have different interpretation for different Ues. We do not think that the largest payload size will not be used, since the configurable fields in the second DCI formats could be configured separately using PDCCH-Config-Multicast.

	Qualcomm
	ok

	Moderator
	Most companies are OK with the proposal. Since Huawei and Samsung think that the current draft 38212 CR can work without such proposal agreed, I want to ask the group if all companies share the same view with Huawei and Samsung. If the answer is yes, we will not discuss the DCI size alignment procedure for multicast DCI format 1_1.



2nd Round Proposals
Question 2-5a:
Do you share the view that the current draft 38.212 CR can work regarding DCI size alignment for multicast DCI format 1_1 with no additional agreement needed? If the answer is yes, explain how.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	No. We think original proposal is needed to avoid any ambiguity for UE to perform size alignment.

	Intel
	We support the original proposal. Our understanding is that this enables the gNB to configure the alignment such that the multicast DCI is either counted as one of 3 scheduling DCIs or is counted as one of the other DCI formats. 

	Nokia, NSB.
	Also support the original proposal. 

	Samsung
	Agree (in the sense that nothing is needed). 
The original proposal will actually result to specifying a (much) worse design than what the gNB can already do for group-common DCI formats. 

	vivo
	We support the original proposal.

	Qualcomm
	No

	Xiaomi
	Agree.

	ZTE
	Our understanding is that, if all the DCI fields are determined by the configuration in CFR, then the DCI size of all UEs in the same group sharing the same CFR configuration will be the same. However, if some of the DCI fields are determined by the unicast configuration, then a fixed size is needed for these fields, otherwise it is impossible for UEs to interpret  these DCI fields.

	NTT DOCOMO
	We support the original proposal.

	CATT
	We support the original proposal.

	MediaTek
	Share the similar view with ZTE and support the original proposal.





Issue#2-6) Maximum number of BD/CCE
Summary
Regarding the FFS of maximum number of monitored PDCCH candidates and non-overlapped CCEs per slot per serving cell, it has been discussed several meetings with no conclusion, and the situation does not change much. Moderator suggests to deprioritize this discussion.


[bookmark: _Hlk78714608]Issue #3: Retx and HARQ process management
Background and submitted proposals
Issue#3-1) NDI conflicts issue 
· [bookmark: _Hlk87197971]Futurewei
· Proposal 2: Regarding the NDI conflict issue that different UEs in a group may have different NDI values for a certain HPID before performing an initial PTM transmission, gNB should be relied on to avoid such issue (Option1).
· Ericsson
· Proposal 1	For a given G-RNTI, the NDI of a HARQ process is toggled when the G-RNTI contains new data with respect to the latest earlier transmission of the same G-RNTI using the same HARQ process. The NDI is otherwise untoggled, i.e. when the G-RNTI contains a retransmission.
· Note1: For C-RNTI, the NDI is toggled according to legacy rules, i.e. when C-RNTI contains new data with respect to the latest earlier use of the HARQ process, irrespective of RNTI.
· Note2: The UE can easily detect new data by checking the latest earlier transmission of the HARQ process. If it used the same G-RNTI, NDI toggling will indicate new data. If it used another RNTI, the change of RNTI as such indicates new data.
· [bookmark: _Hlk87198560]Observation 1	With the number of HARQ processes extended to 32 for the second DCI format in multicast / broadcast, the issues related to NDI ambiguity, PTP retransmission of PTM and NDI toggling  between unicast and multicast can be reduced/eliminated by the network separating HARQ processes between unicast and multicast, and between different G-RNTIs, in its implementation.
· Proposal 2	For MBS, the number of HARQ processes that can be signaled via the DCI is set to:
· 32 processes (i.e. 5 bits process ID field) for the second format of multicast and broadcast.
· 16 processes (i.e. 4 bits process ID fields) for the first format of multicast and broadcast. To support PTP retransmission, the number of DCI bits to signal HARQ processes is the same for G-RNTI and C-RNTI for MBS UEs
· Note: The signaling of 5 bits is aligned with what is already agreed for NTN and B52
· Observation 2	The total space of signaled HARQ processes can be increased to 32 without increasing UE complexity, by limiting the number of simultaneously used HARQ processes to 16.
· Proposal 3	The number of simultaneous HARQ processes can be RRC configured to be 16 or 32, with 32 being a UE capability.
· CATT
· Proposal 6: The NDI conflict issue needs to be solved though potential specification enhancement.
· Proposal 7: For NDI scheme of multicast, Option 1(When a G-RNTI DCI is received with a given HPID in the DCI, the data shall be considered new, i.e. be treated as if the NDI bit had been toggled, irrespective of actual NDI toggling, if the G-RNTI is different from the most recent earlier received RNTI (i.e. C-RNTI or another G-RNTI) of the same HPID. When the received G-RNTI is the same as the most recent use of the HPID, legacy NDI toggling is used to indicate new data or retransmission.) is preferred. 
· Proposal 8: Down-selection from following options to solve the issue that the UE incorrectly soft-combine the received TB with PTP retransmission for multicast and the received TB with PTP (re)transmission for unicast when the HPID and NDI of multicast transmission and unicast transmission is same and the group-common PDCCH was missed.
· Option 1: introduce a field in DCI 1_1/1_2 of PTP transmission to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
· Option 2: use the different TB size of unicast and multicast to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
· Nokia
· Observation-13: NDI toggling between transmissions and retransmissions within the group-common DCI having the same HARQ process ID cannot be applied for multicast.
· Proposal-18: For multicast, mechanism similar to SPS needs to be utilized where NDI=1 in the group-common DCI indicates new transmission and NDI=0 indicating retransmission.
· CMCC
· Proposal 13. If a same HPN is used for different DL grants corresponding to new transmissions of different G-RNTIs, UE will consider the NDI in DCI format with G-RNTI to have been toggled regardless of the value of the NDI.
· Proposal 14. If a same HPN is used for different DL grants corresponding to unicast new transmission and multicast new transmission, UE will consider the NDI in DCI format with G-RNTI or C-RNTI to have been toggled regardless of the value of the NDI.
· Qualcomm
· Proposal 9: For HARQ process management, 
· If dynamic HARQ process sharing between unicast and multicast is to be supported in Rel-17, the following specification enhancement is needed:
· Define the RNTI/NDI rule as 
· If G-RNTI is different from the most recent earlier received RNTI of the same HPID, it is treated as if the NDI is toggled (a new TB); 
· If C-RNTI is different from the most recent earlier received RNTI of the same HPID, check NDI irrespective of RNTI; otherwise, legacy NDI toggling is used to indicate a new TB or retransmission.
· Add 1-bit in unicast DCI to differentiate PTP for unicast and PTP retransmission for multicast
· PTP retransmission can be used for different G-RNTIs with different HARQ process ID.
· LG
· Proposal 9: For multiple GC-DCIs scheduling multiple G-RNTIs, NDI values for different G-RNTIs are separately toggled and managed.
· Proposal 10: For multiple GC-DCIs scheduling multiple G-RNTIs with different HPNs, PTP retransmission is associated to PTM initial transmission for one of the G-RNTIs based on the same HARQ process ID and NDI.
· Samsung
· Observation 2: HPN process sharing between unicast PDSCHs and multicast PDSCHs can be handled by gNB implementation without scheduling constraints for the Rel-17 framework.
· Google
· Proposal 1: For the potential NDI conflict case, support using gNB implementation to avoid the error.
· NTT Dococmo
· Proposal 10: RAN1 should discuss whether to consider different NDI values in the UE group for a certain HARQ PID before performing an initial PTM transmission.
· Observation 3: Regarding the interpretation method of NDI, both options may cause the problem of incorrectly soft-combining a unicast TB and a multicast TB due to PDCCH miss detection.


[bookmark: _Hlk87345024]Issue#3-2) Differentiation for PTP (Re)Tx for unicast and PTP ReTx for multicast
· Ericsson
· Observation 3	The “missed PTM PDCCH” issue will vanish if the gNB can ensure that all UEs in a G-RNTI group has the same “latest NDI”. This is expected to be the case when HARQ process signaling space is increased to 5 bits (32 HARQ processes), so no specification support for this issue is required.
· Proposal 4	If an increase of the HARQ process signaling space to 5 bits is agreed, no specification support is required for the case where a UE misses a PTM PDCCH initial transmission.
· Huawei, HiSilicon
· Proposal 1: Support DCI scheduling PTP transmission indicates whether the transmission is for unicast (re)transmission or for multicast retransmission.
· For UE configured with multiple G-RNTIs, the DCI should further differentiate the PTP transmission is for which G-RNTI retransmission.
· OPPO
· Proposal 6: It is up to gNB to avoid NDI collision between multicast and unicast crossed scheduling with the same HPID.
· Proposal 7: There is no necessary to introduce any mechanism to differentiate the HPID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
· ZTE
· [bookmark: _Hlk68988366]Proposal 13: Regarding how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast, 
· The value of the NDI in the PTP PDCCH for scheduling the retransmission of multicast TB is toggled relative to the NDI in the UE’s latest PTP PDCCH for scheduling a unicast TB with the same HPID.
· vivo
· [bookmark: _Hlk69054629]Proposal 5: For HARQ process management, there is no need differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
· NEC
· Proposal 2: Reuse the redundant field in the first DCI format and the second DCI format, if they are same as current DCI format 1_0 and DCI format 1_1, to indicate the transmission corresponding to unicast service or multicast service.
· Nokia
· Proposal-17: Repurpose existing unused fields such as ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’ for both DCI formats 1_0 and 1_1, and ‘Carrier indicator’ and ‘Bandwidth part indicator’ for DCI format 1_1, for indicating PTP retransmission of PTM initial transmission.
· CMCC
· Proposal 15. Support using a DCI field in DCI format 1_0/1_1 with C-RNTI to differentiate the HPN is used for unicast transmission or for multicast PTP retransmission.
· Intel
· Proposal 7: A UE does not expect PTM Scheme 1 based initial transmission or a PTP based retransmission of a MBS TB using a HARQ process number which is in use for an ongoing unicast transmission.
· LG
· Proposal 11: UE specific DCI indicates PTP retransmission. 
· Proposal 12: For PTP ReTX and unicast with a same HPN, NDI value for PTP ReTX and NDI value for unicast are separately toggled and managed.
· Qualcomm
· Proposal 9: For HARQ process management, 
· If dynamic HARQ process sharing between unicast and multicast is to be supported in Rel-17, the following specification enhancement is needed:
· Define the RNTI/NDI rule as 
· If G-RNTI is different from the most recent earlier received RNTI of the same HPID, it is treated as if the NDI is toggled (a new TB); 
· If C-RNTI is different from the most recent earlier received RNTI of the same HPID, check NDI irrespective of RNTI; otherwise, legacy NDI toggling is used to indicate a new TB or retransmission.
· Add 1-bit in unicast DCI to differentiate PTP for unicast and PTP retransmission for multicast
· PTP retransmission can be used for different G-RNTIs with different HARQ process ID.
· Xiaomi
· Observation 1: There is no issue on differentiating the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

[bookmark: _Hlk87345039]Issue#3-3) Simultaneously support of PTP ReTx and PTM-1 ReTx
· Huawei, HiSilicon
· [bookmark: _Hlk71981145]Proposal 11: It is up to gNB to retransmit the failed TB via PTM scheme 1 or PTP.
· UE does not need to be configured with PTM scheme 1 or PTP or both for retransmission. 
· OPPO
· Proposal 4: When PTM scheme 1 is used as initial transmission, PTM scheme 1 and PTP are not supported to be used simultaneously for the same TB for different UEs in the same multicast group.
· Spreadtrum
· 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.
· vivo
· Proposal 4: For the retransmission of group-common PDSCH for MBS service, the retransmission scheme(s) is configured:
· Only PTM scheme 1 is supported, or
· Only PTP is supported, or
· Both PTM scheme 1 and PTP are supported
· CATT
· Proposal 4: For retransmission scheme, PTM scheme 1 retransmission and PTP retransmission cannot be used simultaneously for different UEs in the same MBS group.
· Qualcomm
· Proposal 8: No need to restrict same retransmission scheme for all the UEs in the same group.
· CMCC
· Proposal 11. PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group.
· Proposal 12. PTM scheme 1 retransmission and PTP retransmission are simultaneously for different UEs in the same MBS group, the PUCCH used for retransmission HARQ-ACK is determined by UE-specific PDCCH which for PTP retransmission.
· LGE
· [bookmark: _Hlk79573805]Proposal 13: Upon receiving PTP retransmission of a TB with a HPN, UE expects PTP retransmission of the TB after sending NACK to the TB.
· It is up to UE whether to additionally receive retransmission of the same TB on group common PDSCH with the same HPN and non-toggled NDI.
· Lenovo
· Proposal 2: A UE receiving multicast does not expect to receive both PTM scheme 1 based retransmission and PTP based retransmission at a same time for a same TB.
· Xiaomi
· Proposal 9:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for dynamic MBS transmission in the same MBS group.
· Ericsson
· Observation 4: In the current specification, the UE is not expected to receive another PDSCH associated with the same HARQ process before it has decoded that process and responded with HARQ-ACK if configured to do so.
· Observation 5		Soft-combining PTM and PTP can be much more efficient than independent PTM and PTP transmissions.
· Proposal 5	Based on UE capability, a UE in a G-RNTI-based scheduling group may receive both PTM and PTP with same HARQ process, within the same HARQ-ACK feedback bundling window determined via dlDataToUL-ACK.
· Observation 6	The existing type-1 or semi-static HARQ codebook construction supports HARQ feedback for different PDSCHs, so no additional specification work is required for the HARQ reporting in the case of combined PTM/PTP reception of the same TB.
· Proposal 6	Within the same HARQ feedback cycle, a UE may assume that two PDSCH transmitted with the same HARQ process ID corresponds to the same transport block, irrespective of NDI or RNTI used, for the purpose of combining.
· Proposal 7	Support for combining of PTP and PTM transmissions


[bookmark: _Hlk79574604]Issue#3-4) New TB#2 reception before HARQ-ACK of previous TB#1 (L)
· Huawei, HiSilicon
· Proposal 2: For multicast services, when UE is scheduled to receive a PTM1 initial transmission and a PTP retransmission with the same HPN at the same time, UE should receive the PTP retransmission. 
· CATT
· Proposal 5: For a given HARQ process number, a UE is not expected to receive a new TB with the same HARQ process number before the completion of the HARQ process of a previous TB.
· Lenovo
· Proposal 3: For a given HARQ process number, a UE is not expected to receive a new TB with the same HARQ process number before the completion of the transmission of a previous TB.

[bookmark: _Hlk87345068]Issue#3-5) PTM scheme 2 (L)
· OPPO
· Proposal 3: PTM scheme 2 is NOT supported as a (re)transmission scheme for NR MBS.
· Spreadtrum
· Proposal 1: For RRC_CONNECTED UEs for NR MBS, not support PTM2 transmission scheme.
· vivo
· Proposal 10: For RRC_CONNECTED UEs, support PTM transmission scheme 2 for multicast.
· Nokia
· Observation-8: Having a UE-specific PDCCH that can schedule UEs to use a group-common PDSCH is desirable for the following reasons:
· In scenarios where there is a low density of users receiving multicast traffic with high data rates and requiring uplink feedback, gNB will have the flexibility to choose the appropriate control channel signaling mechanism
· Enables the support of seamless mobility and switching from multicast to unicast 
· Enables simultaneous BWP switching and scheduling of MBS PDSCH resources using the same DCI
· For SPS, it ensures the reliable reception of the SPS activation, deactivation and modification messages.
· Observation-9: In order to support both signaling options to access the same group-common PDSCH, new signaling mechanisms will be required to allow the network to configure and modify on a dynamic basis the use of either PTM schemes 1 or 2.
· Proposal-10: For RRC_CONNECTED UEs, support UE-specific PDCCH with CRC scrambled by a C-RNTI for dynamic scheduling and CS-RNTI for SPS, to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on a common RNTI.
· Proposal-11: The same group-common PDSCH for PTM transmission can be simultaneously accessed by:
· A set of UEs using the same group-common PDCCH with CRC scrambled by a common RNTI, or
· A set of UEs, where each UE uses a UE-specific PDCCH with CRC scrambled by a C-RNTI or CS-RNTI
· Proposal-12: The network can dynamically modify the signaling using Alt 1 / group-common or Alt 2 / UE-specific PDCCH to configure a UE to access a group-common PDSCH.
· Intel
· Proposal 4: PTM Scheme 2 should be supported when ACK/NACK based HARQ feedback is configured or enabled for the UEs within a group.
· Proposal 5: Only one among PTP or PTM Scheme 2 can be supported for UE specific retransmission when the initial transmission was based on PTM Scheme 1. The support of PTP or PTM Scheme 2 can be configured by UE-specific RRC signaling. Different UEs in a group can potentially support different retransmission schemes but not both simultaneously.
· Proposal 6: The HARQ process ID is used to associate PTM Scheme 2 based retransmission with the initial transmission using PTM Scheme 1. The UE does not expect to receive a unicast transmission using the same HARQ process ID as the ongoing MBS transmission.
· Xiaomi
· Proposal 8:  Do not support PTM transmission scheme 2.
· ASUSTeK
· Proposal 6: PTM transmission scheme 2 for initial transmissions and retransmissions is supported for multicast.  
· Ericsson
· Observation 7: PTM-1 is more efficient than PTM-2 for initial transmission and retransmissions of group-common PDSCH 
· Observation 8: PTP is more efficient than PTM-2 for retransmission to individual UEs
· Proposal 8: PTM-2 based initial transmission is not supported. 
· Proposal 9: PTM-2 based retransmission is not supported. 

Issue#3-1) NDI conflicts issue
Summary
In RAN1#106-e and RAN#106b-e, several companies raised a similar issue that NDI conflict may occur for PTM reception, when different UEs have different “latest” NDI bit status for the HPID. This issue may happen unless the HARQ processes are semi-statically split among unicast and different multicast services, but some companies think the semi-static HARQ process sharing greatly limits the gNB scheduling flexibility. In RAN1#106-e and RAN#106b-e, the question was asked to collect companies’ views on this issue, i.e., to rely on gNB implementation to avoid such issue (option 1) or to resolve this issue with potential specification enhancement (option 2), 7 companies preferred option 1 and 8 companies preferred option 2 during the discussion. Based on contributions submitted in this meeting, 6 companies (Ericsson, CATT, Nokia, CMCC, QC, LG) explicitly propose option 2, 3 companies (Samsung, Futurewei, Google) prefer option 1. The situation does not change much compared with last meeting. 
However, in [25] 1 company [Ericsson] raises that it will be possible to use up to 32 HARQ processes with unicast Rel-17 UEs based on agreements in NTN and beyond 52GHz. With the number of HARQ processes extended to 32 for the second DCI format, the issues related to NDI ambiguity, PTP retransmission of PTM and NDI toggling between unicast and multicast can be reduced/eliminated by the network separating HARQ processes between unicast and multicast, and between different G-RNTIs, in its implementation. Moderator suggests initial proposal 3-1a to check companies’ views on this.

1st Round Proposals
Initial proposal 3-1a:
For multicast, the number of HARQ processes that can be signaled via the DCI can be configured to 32 (i.e. 5 bits HARQ process ID field) for multicast DCI format 1_1 subject to UE capability.
· Note: The signaling of 5 bits is aligned with what has already been agreed for NTN and B52

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	This proposal seems contradicted with HARQ process number field size in previous section. 
We are not sure assuming 32 HARQ processes for MBS UEs which leads to UE implementation complexity. 
As this is UE capability issue, for multicast, if at least one UE in the group does not support 32 HARQ processes, will the gNB transmit the multicast DCI using 4 bit HPN  or 5 bits HPN?

	ZTE
	Although we prefer to support more dynamic split of HARQ processes between unicast and multicast, we can live with the above proposal to reduce the implementation/performance impact.

	Apple
	We have similar question as Lenovo.

	OPPO
	Proposal 3-1a: OK in principle.
First, similar view as Lenovo that what if the group of UEs have different capabilities of supporting different number of HPIDs.
Second, this proposal can be agreed as a conclusion rather than an agreement, if all UEs have the same HPID max. number.
With the following conclusion made in RAN1#104b-e, the max. number currently supported for unicast is kept. If the current max. number is considered as 32, then such a proposal above is not needed. If the current max. number is assumed as 16, then an explicit conclusion should be made. Either with or without such a conclusion above, current HPID max. number is sufficient for NW to schedule and differentiate between unicast and multicast by avoiding NDI conflict issue.
RAN1#104b-e  Conclusion:
The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· How to allocate HARQ processes between unicast and multicast is up to gNB.


	Xiaomi
	The proposal is not sufficient for the case wherein a UE doesn’t not support the capability of 32 HARQ process. We prefer a unified solution.

	NTT DOCOMO
	If all UEs in the group have that capability, we don’t see a problem with making the HPN field 5 bits. But if not, then it would not be possible to make it 5 bits.

	Spreadtrum
	Not support. We should respect the previous conclusion, especially in such late stage and no essential issues found about the previous conclusion. In addition, increasing the number of HARQ process actually would increase UE’s implementation complexity. We think that is the main reason why we have the conclusion.

	NEC
	We cannot agree with this proposal. If we understand correctly, semi-statically HARQ process split among unicast and different multicast services still exists after extending the number of HARQ processes to 32, which limits the gNB scheduling flexibility also.

	vivo
	Not support. From UE perspective, it is not easy to support 32 HARQ processes. UEs’s capability for NTN/B52 and MBS may be different. Agree with other companies, anyway, there are some UEs not supporting this capability. The issues related to NDI ambiguity, PTP retransmission of PTM and NDI toggling between unicast and multicast may not be reduced/eliminated with this proposal. Furthermore, the NDI conflict issue has to be solved as it is not clear how to judge whether the NDI is toggled or not.

	MeidaTek
	Not support.
We think the NDI conflict issue can be avoided by gNB implementation.  Since we have agreed that the maximum number of HARQ process is kept unchanged for UE supporting multicast reception, it is no need to introduce the extra bits for more HARQ process, which will make the UE’s processing behaviour complexity.

	Samsung
	Do not support.
The proposal is unnecessary as 16 HARQ processes are easily sufficient even for semi-static partitioning between MBS and unicast – the maximum number of HARQs was over-dimensioned in Rel-15 and typically no more than 8 HARQs are used for unicast (that is also the default value if no configuration). There will definitely be less 8 HARQs used for multicast in Rel-17. Further, if there was any need to increase the number of HARQs, an impact on UE hardware (HARQ buffer) would need to be also addressed.

	CATT
	We don’t support this proposal. Does it mean that the UEs used for MBS reception require supporting the capability to receive up to 32 parallel HARQ processes? It is obviously unnecessary. We believe the UE used for NTN reception and MBS reception is completely different.

	Qualcomm
	More clarification is needed.
If the UE can support 32 HARQ processes for multicast, does it mean the UE (e.g., a non-NTN UE) still support 16 HARQ processes for unicast? If yes, does it mean HPID of 16-31 cannot be used for PTP unicast but only used for PTM multicast/PTP multicast retx? 
If dynamic sharing between unicast and multicast is allowed, e.g., HPID of 0-15 can be shared between unicast and multicast, the NDI collision issue is still there, even if we increase the HARQ process number for multicast. 

	Ericsson
	We think the HARQ field should be accounting for 32 harq process. If the network allows a UE with only 16 HARQ process capability, the network will know that and can by implementation make sure that only processes 0-15 are used and the UE with limited HARQ processs would be able to be accommodated.  If the network needs to always fit the HARQ DCI field to the 16-HARQ UEs, this would mean all UEs would need to be reconfigured if a single 16-HARQ UE joins the group. 
we agree that the number of parallel ongoing HARQ buffers should be discussed. 




	Moderator
	Based on comments, this proposal is controversial. Regarding some companies’ question that “if at least one UE in the group does not support 32 HARQ processes, will the gNB transmit the multicast DCI using 4 bit HPN or 5 bits HPN”, I think Ericsson provides the explanation that gNB can by implementation make sure that only processes 0-15 are used and the UE with limited HARQ proceses would be able to be accommodated using 5bits HPN. However, in my understanding, in that case it seems the NDI conflict issue or gNB scheduling flexibility will not be reduced. This proposal seems useful only when all the UEs in the group support 32 HARQ processes. 
Let’s have further discussion in the second round, and if it is hard to reach consensus, we will stop the discussion and no specification support for this in Rel-17.



2nd Round Proposals
Initial proposal 3-1a:
For multicast, the number of HARQ processes that can be signaled via the DCI can be configured to 32 (i.e. 5 bits HARQ process ID field) for multicast DCI format 1_1 subject to UE capability.
· Note: The signaling of 5 bits is aligned with what has already been agreed for NTN and B52



Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	We don’t think increasing HARQ processes to 32 can avoid NDI conflicting issue. We agree support of 32 HARQ processes can alleviate the issue. However, the reason why increasing max HARQ processes to 32 is to support NTN with large RTT and B52.6 with quite large SCS (480kHz/960kHz). For MBS in Rel-17, those two reasons are not valid. When we achieve the agreement not increasing more HARQ processes than legacy, NTN and B52 have not agreed to increase the max number of HARQ processes to 32. In that sense, we need to maintain our agreement of max 16 HARQ processes.


	Intel
	We think 16 HARQ processes are more than enough. We should agree something on the lines of “The UE does not expect to receive a unicast transmission using the same HARQ process ID as the ongoing MBS transmission” to avoid the conflict issue. It can then be solved by gNB implementation.  

	Spreadtrum
	Not support. NDI conflicting issue can be solved by other ways, and increasing HARQ processes to 32 is not only one. It is not reasonable to revert the previous conclusion when there is no essential motivation. As we stated in 1st round, increasing HARQ process number actually will impact UE’s implementation. It even would impact UE hardware architecture. 

	Nokia, NSB.
	We support the proposal … If there are capable UEs (new UE capability), the additional HARQ processes will alleviate the NDI conflicting issue.  We do have concerns whether this would introduce additional DCI size alignment issues and whether this solution would limit the applicable DCI format for multicast to DCI 1_1 in case of PTP retransmission for PTM initial transmission.

	Samsung
	Do not support.
There is no problem with 16 HARQ processes – they are enough. Also, the proposal can be argued to be against the WID that mandates no impact on UE hardware.

	vivo
	Not support. It contradicts with the principle in the WID:
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). 
Increase the number of HARQ process can only reduce the NDI conflicting issue in some certain case, but it cann’t avoid the issue. NDI conflicting issue can be solved by other ways.

	Qualcomm
	Not support. 
The additional UE capability of supporting 32 HARQ processes only for multicast is not aligned with previous RAN1 conclusion.
Conclusion:
The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· How to allocate HARQ processes between unicast and multicast is up to gNB.
But we need to address the HPID/NDI collision issue:
The spec allows for dynamic switch (new TB if C-RNTI -> G-RNTI, or if flipped NDI).
The gNB has two choices:
Choice 1: Do dynamic switch. In this case, there can be issues if the UE misses a G-RNTI between two C-RNTIs for the same HPID.
Choice 2: Do semi-static switch. No collision errors.
 If RAN1 decides to go with Choice 2, spec clarification is needed for the UE behavior not expecting Choice 1.

	LG Electronics
	We think that this proposal is not aligned with the previous RAN1 conclusion that is also mentioned by Qualcomm.

	ZTE
	After checking the above comments, it seems difficult to have allow dynamic HARQ process ID switching or increase the HARQ process ID to 32. In this case, as also clarified by Qualcomm, semi-static split of HARQ process ID between unicast and multicast is the only way. 
To fully address the Issue#3-1 and Issue#3-2, one simple solution is to indicate how the HARQ process IDs are split between unicast and multicast, e.g., 0-3 are for multicast and 4-7 are for unicast. With this, the NDI misalignment issue and PTM mis-dection issue can be both addressed.
Thus, we propose the following for company’s consideration.
Proposal: For multicast, the split of HARQ processes between unicast and multicast is indicated by RRC signaling.
FFS detailed RRC signaling.


	CATT
	We don’t support increase HARQ processes to 32 for MBS.

	OPPO
	As many companies mentioned that, the agreed conclusion in RAN1#104b-e indicated the maximum number of HPID is 16 but not 32. With this consideration, we also think it should follow the agreed conclusion, i.e. 16 HPIDs.
Even with 16 HPIDs, it is up to network on how to allocate the HPIDs between multicast and unicast. Therefore, there is not necessary to semi-statically allocate specific HPIDs for multicast and unicast. Furthermore, with proper scheduling, there would not be potential HPID/NDI collision issues.

	MediaTek
	Not support.
Supporting 32 HARQ process number against the agreement achieved in previous meeting that the maximum of HARQ process is unchanged. In addition, it will increase the UE processing capability and against the MBS WID.

	NEC
	Not support. 32 HARO process number is not the only way to solve NDI conflict issue.

	Apple 
	Not support. 
As pointed by Qualcomm, the proposal is not aligned with RAN1’s conclusion.


	


[bookmark: _Hlk84521607]Issue#3-2) Differentiation for PTP (Re)Tx for unicast and PTP ReTx for multicast
Summary
Regarding the FFS in RAN1#105-e that whether/how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast (as illustrated in the following figure), it is based on the assumption that multicast and unicast can share the same HPID dynamically and the NDI toggling rule should be enhanced, i.e., it needs to  be specified how UE-b in the following figure interprets the case that the current PTM-1 reception and the previous PTP reception use the same NDI=1 and the same HPID. Based on contributions submitted in this meeting, the situation does not change much compared to previous meetings, also considering that, if the above initial proposal 4-1a is agreed and 5 bits HARQ process ID field is introduced, then the limitation on the gNB scheduling flexibility due to semi-static HARQ process sharing among unicast and multicast will be reduced, moderator suggests to deprioritize the discussion. 
[image: ]

Issue#3-3) Simultaneously support of PTP ReTx and PTM-1 ReTx
Summary
Regarding whether PTM-1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group, 5 companies [OPPO, Spreadtrum, CATT, Lenovo, Xiaomi] do not support this, 4 companies [QC, vivo, CMCC, Ericsson] propose to support this, 1 company [Huawei] thinks it is up to gNB to retransmit the failed TB via PTM scheme 1 or PTP, and UE does not need to be configured with PTM scheme 1 or PTP or both for retransmission. 1 company [LGE] proposes that upon receiving PTP retransmission of a TB with a HPID, UE expects PTP retransmission of the TB after sending NACK to the TB, and it is up to UE whether to additionally receive retransmission of the same TB on group common PDSCH with the same HPN and non-toggled NDI. Considering the situation does not change much compared to last meeting, moderator suggests to deprioritize the discussion.


Issue #4: SPS for MBS
Background and submitted proposals
Issue#4-1) SPS configuration
· CMCC
· Proposal 16. Do not support multiple G-CS-RNTIs associated with one SPS-config in Rel-17 MBS.
· vivo
· [bookmark: _Hlk87203080]Proposal 3: For an SPS PDSCH configuration, only SPS PDSCH configured in CFR for MBS can be activated/deactivated by GC-PDCCH with G-CS-RNTI.
· CATT
· Proposal 10：The UE is not expected that the values of sps-ConfigIndex in SPS configuration of multicast and unicast are the same value.
· Proposal 11：Multiple G-CS-RNTIs associated with one SPS-config should not be supported.
· OPPO
· Proposal 8: It is not supported that multiple G-CS-RNTIs associated with one SPS-config.
· Nokia
· Observation-10: Configuration of uplink HARQ feedback for SPS-based MBS can be inherited from SPS for unicast in combination with uplink feedback for non-SPS-based MBS.
· Xiaomi
· Proposal 11: Do not support multiple G-CS-RNTIs associated with one SPS-config.
· MediaTek
· Proposal 11: Not support multiple G-CS-RNTIs associated with one SPS-config.
· Intel
· Proposal 17: For DL SPS configuration for NR MBS
· Group common PDCCH is used for SPS activation with HARQ ID field set to all 0’s and RV field set to 00 for the TB being scheduled
· PUCCH resource for HARQ feedback may be configured via RMSI, OSI or RRC
· For SPS release, similar group common PDCCH can be used with HARQ ID set to all 0s, MCS and FDRA set all 1’s and RV set 0. For SPS release DCI, UE can be configured with PUCCH resource via RRC
· The PUCCH resources for HARQ feedback for SPS PDSCH as well as the SPS release DCI can be UE-specific for ACK/NACK based feedback or a common PUCCH resource can be configured for the case when NACK-only feedback is configured. 
· Proposal 18: Only one G-CS-RNTI is associated with one SPS-config
· Qualcomm
· [bookmark: _Hlk87203397]Proposal 4: For MCS determination of SPS GC-PDSCH, mcs-Table of ‘qam64LowSE’ can be optimally configured in the SPS-Config-Multicast.
· If mcs-Table of ‘qam64LowSE’ is not configured in the SPS-Config-Multicast, the mcs-Table of PDSCH-Config-Multicast in the same CFR-Config-Multicast is used for the SPS GC-PDSCH to determine the MCS. 
· If mcs-Table of ‘qam64LowSE’ is configured in the SPS-Config-Multicast, it is used for the SPS GC-PDSCH to determine the MCS. 
· ASUSTeK
· Proposal 3: SPS multicast PDSCH receptions are not interrupted in a CFR when switching between two BWPs if the CFR can be shared between the two BWPs.  

Issue#4-2) Activation/deactivation of SPS GC-PDSCH
· Huawei, HiSilicon
· Proposal 12: Support Alt 3: Retransmit the activation command via MAC-CE for reliability of multicast SPS.
· OPPO
· Proposal 10: UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH is not considered in Rel-17 MBS.
· Proposal 11: Retransmission of activation command via GC-PDCCH can be considered when ACK/NACK-based feedback scheme is enabled for multicast SPS.
· Spreadtrum
· Proposal 6: 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.
· ZTE
· Proposal 14: UE-specific PDCCH is not needed for activation/deactivation of an SPS GC-PDSCH given that group-common PDSCH has already been supported. 
· Observation 2: Compared with retransmission of activation command via DCI, MAC-CE scheme introduces a larger indication delay and additional scheduling restriction.
· Proposal 15: NR MBS supports to retransmit the activation command via GC-PDCCH. 
· vivo
· Proposal 4: For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state, UE-specific PDCCH is supported
· Proposal 5: For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support Alt 1and Alt 2.
· Alt 1: retransmit the activation command via group-common PDCCH.
· Alt 2: retransmit the activation command via UE-specific PDCCH.
· CATT
· Proposal 9: UE-specific PDCCH can be also used for SPS activation for MBS for RRC_CONNECTED UEs.
· Proposal 12: Both Alt 1 and Alt 2 can be supported for reliability of the group-common PDCCH retransmitted activation of SPS group-common PDSCH.
· Alt 1: retransmit the activation command via group-common PDCCH
· Alt 2: retransmit the activation command via UE-specific PDCCH
· Nokia
· Proposal-8: For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support Alt 1 whereby missed SPS activation/deactivation could be handled using blind repetition of the SPS group-common PDCCH activation / deactivation messages – in case HARQ NACK-only feedback is utilized, and both Alt 1 and Alt 2 using UE-specific or group-common PDCCH for SPS group-common PDSCH – if HARQ ACK/NACK feedback option is used.
· Observation-7: If the UE-specific PDCCH is used for SPS group-common PDSCH, there needs to be an association between the CS-RNTI and group-common G-CS-RNTI using higher layer signaling.
· Proposal-9: RAN2 to consider how to associate CS-RNTI and group-common G-CS-RNTI using higher layer signaling when UE-specific PDCCH is used for SPS group-common PDSCH.
· Observation-8: Having a UE-specific PDCCH that can schedule UEs to use a group-common PDSCH is desirable for the following reasons:
· In scenarios where there is a low density of users receiving multicast traffic with high data rates and requiring uplink feedback, gNB will have the flexibility to choose the appropriate control channel signaling mechanism
· Enables the support of seamless mobility and switching from multicast to unicast 
· Enables simultaneous BWP switching and scheduling of MBS PDSCH resources using the same DCI
· For SPS, it ensures the reliable reception of the SPS activation, deactivation and modification messages.
· Observation-9: In order to support both signaling options to access the same group-common PDSCH, new signaling mechanisms will be required to allow the network to configure and modify on a dynamic basis the use of either PTM schemes 1 or 2.
· Proposal-10: For RRC_CONNECTED UEs, support UE-specific PDCCH with CRC scrambled by a C-RNTI for dynamic scheduling and CS-RNTI for SPS, to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on a common RNTI.
· Proposal-11: The same group-common PDSCH for PTM transmission can be simultaneously accessed by:
· A set of UEs using the same group-common PDCCH with CRC scrambled by a group-common RNTI – such as G-CS-RNTI / G-RNTI, or
· A set of UEs, where each UE uses a UE-specific PDCCH with CRC scrambled by a C-RNTI or CS-RNTI
· Proposal-12: The network can dynamically modify the signaling using Alt 1 / group-common or Alt 2 / UE-specific PDCCH to configure a UE to access a group-common PDSCH.
· MediaTek
· Proposal 12: UE-specific PDCCH with G-CS-RNTI is optional supported for activation of MBS group common PDSCH.
· Proposal 13: MBS SPS activation/deactivation’s feedback mechanism only support ACK/NACK based HARQ feedback mode.
· FUTUREWEI
· Proposal 3: At least UE-specific PDCCH is supported for deactivation of SPS group-common PDSCH. 
· Proposal 4: Re-sending of the activation command via group-common PDCCH (Alt1) and UE-specific PDCCH (Alt 2) should be supported. 
· CMCC
· Proposal 17. For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support retransmitting the activation command via UE-specific PDCCH.
· Samsung
· Observation 4: For SPS GC-PDSCH activation/deactivation, the agreement from RAN1#104-bis-e to support GC-PDCCH is sufficient. 
· Qualcomm
· Proposal 11: For SPS GC-PDSCH activation/release, 
· Support UE-specific ACK/NACK-based feedback.
· Support UE-specific PDCCH in addition to GC-PDCCH.
· Support separate activation of SPS GC-PDSCH by using GC-PDCCH or UE-specific PDCCH.
· Support joint and separate release of SPS GC-PDSCH by using GC-PDCCH or UE-specific PDCCH.
· LGE
· Proposal 14: For group common SPS, UE specific confirmation to group common SPS (de-)activation can be supported by PUCCH A/N. 
· UE specific PUCCH resource is allocated by DCI indicating SPS (de-)activation. 
· Proposal 15: For a UE not confirming SPS activation, gNB can schedule PTP initial transmission of missed TB(s).
· Proposal 16: After group common SPS activation, all UEs autonomously release the group common SPS right after a pre-determined slot 
· The pre-determined time is determined by RRC and/or DCI. 
· ASUSTeK
· Proposal 4: NR multicast supports using a UE-specific PDCCH to activate an SPS multicast PDSCH configuration.  
· Chengdu TD Tech
· Proposal 6：Support slot level repetitions for SPS GC-PDCCH, where SPS GC-PDCCH is used for activation/deactivation of an SPS GC-PDSCH resource.
· Lenovo
· Proposal 22: For group-common SPS configuration, a UE-specific PUCCH resource is configured for each UE to transmit ACK upon reception of activation/deactivation DCI.
· Proposal 23: For group-common SPS configuration, the UE-specific PUCCH resource for confirming reception of activation/deactivation DCI is used for the UE to transmit ACK for the SPS PDSCH.
· Proposal 24: For group-common SPS configuration activated by group-common PDCCH, gNB can retransmit the group-common PDCCH if no ACK is detected from one UE.
· NTT Dococmo
· Observation 4: If a UE stops receiving SPS PDSCH without a deactivation command, it can lead to a mismatch in the HARQ-ACK feedback bits. 
· Proposal 16: Support UE-specific PDCCH for activation/deactivation of SPS group-common PDSCH.
· Ericsson
· Proposal 13	group PDCCH SPS activation re-transmission is supported
· [bookmark: _Hlk84516491]Proposal 14	Upon receiving a retransmission of the activation command for SPS group common PDSCH, a UE having already previously received successfully the activation command for the same SPS configuration should discard the activation command retransmission and proceed its SPS reception based on the first successfully received activation command. 
· Proposal 15	Conclusion: the network can retransmit the PDSCH(s) associated with any missed SPS activation command via unicast scheduled PDCCH/PDSCH.
· Proposal 16	For deactivation, a further group deactivation order or a UE specific PDCCH deactivation order can be sent to UEs not responding to the group de-activation PDCCH. 
· Proposal 17	For deactivation, UE specific PDCCH deactivation order can be used to deactivate a group-based SPS.
· Observation 13	Unicast PDCCH scrambled with C-RNTI is not supported for group-common PDSCH
· Proposal 18	Do not support unicast PDCCH scrambled with CS-RNTI for activation of group SPS PDSCH.
· Xiaomi
· Observation 2: UE-specific deactivation for SPS group common PDSCH brings ambiguity on the to-be-deactivated SPS PDSCH.
· Proposal 13: For reliability of the group-common PDCCH activation of SPS group-common PDSCH, retransmit the activation command via UE-specific PDCCH.

Issue#4-3) Retransmission of SPS GC-PDSCH
· OPPO
· Proposal 12: PTM scheme 1 and PTP are not supported to be used as retransmission scheme simultaneously for a given SPS group-common PDSCH.
· Spreadtrum
· Proposal 4: Not support simultaneously scheduling unicast and group-common retransmission for SPS group-common PDSCH.
· CATT
· Proposal 13: For retransmission scheme for a given SPS group-common PDSCH，PTM scheme 1 retransmission and PTP retransmission cannot be used simultaneously for different UEs in the same MBS group.
· Proposal 14: The UE(s) missing detection the activation of SPS group-common PDSCH for MBS and corresponding SPS group-common PDSCH can receive retransmission of  the SPS group-common PDSCH scheduled by DCI scrambled by G-CS-RNTI.
· FUTUREWEI
· Proposal 6: The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP for different UEs in the same group.
· CMCC
· Proposal 18. PTM scheme 1 and PTP can be used as retransmission for SPS group-common PDSCH.
· Ericsson
· Proposal 19	PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group
· Proposal 20	The simultaneous reception of PTP and PTM retransmission for a given UE is up to UE implementation, pending a UE capability.
· Xiaomi
· Proposal 12:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for SPS MBS transmission in the same MBS group.

Issue#4-4) Other SPS related Proposals (L)
· Nokia
· Observation-11: Significantly higher spectral efficiency can be achieved when relying heavily on HARQ retransmissions compared to operation with conventional first HARQ transmission BLER targets for the worst UE in the cell.
· Proposal-13: Support HARQ retransmissions on SPS-allocated resources.
· Proposal-14: Add in-band control signaling on PDSCH to facilitate retransmissions on SPS-allocated PDSCH resources.
· Observation-12: The conventional NDI definition is not ideal in terms of the impact that an NDI decoding error has on the reliability of the MBS data delivery via SPS, especially when the NDI error occurs on the first transmission of a MAC PDU.
· Proposal-15: At least for delivery of MBS traffic over SPS allocated resources, a new NDI definition is used that is toggled between HARQ transmissions belonging to one MAC PDU to HARQ transmissions belonging to the next MAC PDU on the same HARQ process. Further enhancements of in-band control signaling in case of SPS are FFS.

Issue#4-1) SPS configuration
Summary
Since we have agreed in last meeting that the association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, moderator thinks there is no need to discuss whether multiple G-CS-RNTIs can be associated with one SPS-config or not. During the discussion in last meeting, moderator proposed a clarification in the sub-bullet that, for a SPS-config for multicast which was previously activated by GC-PDCCH scrambled by one G-CS-RNTI, after it is deactivated, the same SPS-config can be activated again by GC-PDCCH scrambled by another G-CS-RNTI. Companies commented that this can be up to network implementation, and it seems companies share common understanding on this. Therefore, moderator will not suggest proposals regarding this issue in this meeting, and if any company thinks it is necessary to make some agreement, please raise it during the discussion, we can discuss it in the next round.
One remaining issue is that whether only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, or the SPS-Config(s) configured in DL BWP for unicast can also be activated/deactivated by GC-PDCCH with G-CS-RNTI. 1 company [vivo] proposes that only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI. From moderator’s perspective, it would be better to also clarify that whether SPS-Config-Multicast(s) configured in CFR for multicast can be used for unicast and activated/deactivated by PDCCH with CS-RNTI or not. Therefore, moderator provides Question 4-1a to collect companies’ views on this.
Regarding MCS determination of SPS GC-PDSCH, 1 company [QC] proposes that mcs-Table of ‘qam64LowSE’ can be optionally configured in the SPS-Config-Multicast. Moderator suggests initial proposal 4-1b.

1st Round Proposals
Question 4-1a:
For multicast in RRC_CONNECTED state, which option is supported?
· Option 1: Both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, and both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 2: Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, and only SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 3: Both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, but only SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 4: Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, but both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.

Initial proposal 4-1b:
For MCS determination of SPS GC-PDSCH, mcs-Table of ‘qam64LowSE’ can be optionally configured in the SPS-Config-Multicast.
· If mcs-Table of ‘qam64LowSE’ is not configured in the SPS-Config-Multicast, the mcs-Table of PDSCH-Config-Multicast in the same CFR-Config-Multicast is used for the SPS GC-PDSCH to determine the MCS. 
· If mcs-Table of ‘qam64LowSE’ is configured in the SPS-Config-Multicast, it is used for the SPS GC-PDSCH to determine the MCS.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	4-1a: Option 2 is supported.
4-1b: OK.

	ZTE
	Regarding proposal 4-1b: we agree with the proposal. However, we don’t think we need to spend time discussing it since it is the same UE behaviour as Rel-15/16. The RRC parameter “mcs-Table   ENUMERATED {qam64LowSE}” is already in SPS-config now.

	Apple
	4-1a: Option 2 is supported.
4-1b: OK.

	OPPO
	Proposal 4-1a: Option 2 is supported.
Proposal 4-1b: OK.

	Xiaomi
	Question 4-1a:
We support option 4. It is relevant to how to re-activate the SPS transmission. We are also fine with deferring this discussion after we achieve a consensus on how to re-activate a GC SPS once the initial activation is missed, i.e. section 5.3.
Initial proposal 4-1b:
Qam64LowSE is used for URLLC which is used to improve the reliability with the penalty of low efficiency. We don’t see the motivation of applying this MCS table to MBS.

	NTT DOCOMO
	Question 4-1a: We prefer Option 4.
proposal 4-1b: Support

	Spreadtrum
	4-1a: Option 2
4-1b: OK

	NEC
	Question 4-1a: prefer Option 4. For SPS-Config-Multicast(s) configured in CFR for multicast, we understand the intention that it can be activated/deactivated by both GC-PDCCH and UE-specific PDCCH, but for SPS-Config(s) configured in DL BWP for unicast, why should it be activated/deactivated by GC-PDCCH?

	MediaTek
	Proposal 4-1b: Support

	Samsung
	4-1a: Option 2
4-1b: OK – same understanding as ZTE

	CATT
	Question 4-1a: Option 4 is supported.
Initial proposal 4-1b: OK

	Nokia, NSB
	Proposal 4-1a: Option 2
Proposal 4-1b: we are fine with this proposal

	Qualcomm 
	Proposal 4-1a: Option 4 is preferred. 
Option 1 and 3 do not make sense. Option 2 excludes the possibility to use UE-specific PDCCH for multicast SPS (de)activation retransmission.
Proposal 4-1b: support

	Moderator
	Question 4-1a:
· Option 1:
· Option 2: Lenovo, Apple, OPPO, Spreadtrum, Samsung, Nokia.
· Option 3:
· Option 4: NTT Docomo, NEC, CATT, QC,

@NEC/QC, the intention of this proposal is not to discuss whether to support activating/deactivating SPS GC-PDSCH using UE-specific PDCCH. Since we have agreed that support up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total, with option 2, if one or more SPS-Config-Multicast(s) are configured in CFR, then the maximum SPS configurations that can be used for unicast will be less than 8. With option 4, the maximum SPS configurations that can be used for unicast will still be 8, and if a SPS-Config-Multicast is used for unicast, the SPS PDCCH/PDSCH will be scrambled by CS-RNTI instead of G-CS-RNTI, i.e., it is unicast, not multicast. 
The decision of this question also relates to which sps-ConfigIndex(s) can be indicated by the HPID field of the activation DCI for unicast and multicast.
There is no majority view, for simplicity, I will check if option 2 can be agreeable or not.

Proposal 4-1b: No update.
It seems most companies are OK.
@ZTE/Samsung, I understand your point, I think it would be better that the first sub-bullet can be explicitly agreed.



2nd Round Proposals
Initial proposal 4-1a:
For multicast in RRC_CONNECTED state, Option 2 is supported.
· Option 1: Both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, and both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 2: Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, and only SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 3: Both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, but only SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 4: Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, but both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Note: For the options above, if a SPS-Config-Multicast configured in CFR for multicast is activated/deactivated by unicast PDCCH with CS-RNTI, the corresponding SPS PDSCH is also scrambled by CS-RNTI. If a SPS-Config configured in DL BWP for unicast is activated/deactivated by GC-PDCCH with G-CS-RNTI, the corresponding SPS PDSCH is also scrambled by G-CS-RNTI

Initial proposal 4-1b:
For MCS determination of SPS GC-PDSCH, mcs-Table of ‘qam64LowSE’ can be optionally configured in the SPS-Config-Multicast.
· If mcs-Table of ‘qam64LowSE’ is not configured in the SPS-Config-Multicast, the mcs-Table of PDSCH-Config-Multicast in the same CFR-Config-Multicast is used for the SPS GC-PDSCH to determine the MCS. 
· If mcs-Table of ‘qam64LowSE’ is configured in the SPS-Config-Multicast, it is used for the SPS GC-PDSCH to determine the MCS.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	4-1a: OK.
4-1b: OK.

	Spreadtrum
	4-1a: OK
4-1b: OK

	Nokia, NSB.
	4-1a: OK.
4-1b: OK.

	Samsung
	OK with both proposals.

	vivo
	4-1a: OK.
4-1b: OK.

	Qualcomm
	Support

	LG Electronics
	We are generally fine with 4-1a. 
It is unclear to us how NOTE works for Option 2 because a SPS-Config-Multicast configured in CFR for multicast is activated/deactivated NOT by unicast PDCCH with CS-RNTI in Option 2.

	ZTE
	We can be ok with both proposals. We prefer to make proposal 4-1b as a conclusion.

	NTT DOCOMO
	proposal 4-1a: Support
proposal 4-1b: Support

	CATT
	Proposal 4-1a: we prefer option 4. 
If option 2 is supported, does it mean UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast will not be supported? Before issue#4-2 is discussed clearly, we can’t support option 2.
Proposal 4-1b: Support

	OPPO
	OK with both proposals.

	
	





Issue#4-2) Activation/deactivation of SPS GC-PDSCH
Summary
Regarding UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for MBS, 11 companies [Spreadtrum, vivo, CATT, Nokia, Futurewei, CMCC, Qualcomm, Xiaomi, MediaTek, NTT Docomo, ASUSTek] support it, and 3 companies [OPPO, ZTE, Samsung] do not support it, and 1 company [Ericsson] supports UE-specific PDCCH for deactivation and does not support UE-specific PDCCH for activation. This issue has been discussed in several meetings with no progress, moderator suggests initial proposal 4-2a to conclude this in Rel-17.
For reliability of the GC-PDCCH activation of SPS group-common PDSCH, 3 alternatives were listed for further study in previous meetings. Based on contributions submitted in this meeting, 11 companies [Spreadtrum, vivo, CATT, Nokia, Futurewei, CMCC, Qualcomm, Xiaomi, MediaTek, NTT Docomo, ASUSTek] support both Alt1 (GC-PDCCH) and Alt2 (UE-specific PDCCH), 4 companies [OPPO, ZTE, Samsung, Ericsson] support only Alt1, and 1 company [Huawei] supports Alt3 (MAC-CE).  Considering the situation does not change much compared to previous meetings, and this issue has been discussed in several meetings with no progress, moderator suggests to deprioritize the discussion.

1st Round Proposals
Initial proposal 4-2a: 
UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast for RRC_CONNECTED UEs is not supported in Rel-17.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	ZTE
	We support the above proposal.

	OPPO
	Proposal 4-1a: Support.

	Xiaomi
	Based on the summary from FL, majority companies support UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast for RRC_CONNECTED UEs. But the proposal doesn’t support it.  Is it a typo or formulated like this by intention? If the proposal is made by intention, we disagree.

	NTT DOCOMO
	Not support. We think UE-specific PDCCH is useful for retransmission of activation/deactivation to a small number of UEs and for adding/releasing individual UEs.

	Spreadtrum
	Support

	NEC
	This issue is contained in Question 4-1a. They can be merged.

	LG Electronics
	Agree

	Huawei, HiSilicon
	 support

	MediaTek
	We share the similar view with Xiaomi

	Samsung
	Support

	CATT
	We don't agree with the proposal. 
In our view, UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast can bring scheduling flexible and improve the reliability of the retransmission for activation/deactivation of SPS GC-PDSCH. Therefore, UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast for RRC_CONNECTED UEs should be supported in Rel-17.

	Nokia, NSB
	If a UE joins or leaves an ongoing multicast session, is the understanding that the group-common PDCCH for activation and deactivation would be sent again for this particular UE? We also agree with Xiaomi’s views that majority companies seem to support the UE-specific activation/deactivation option.

	Qualcomm
	Not support.
Firstly, we need to discuss the ACK/NACK feedback of GC-PDCCH (re)transmission for SPS multicast activation/deactivation. If only one UE didn’t receive activation/deactivation correctly, GC-PDCCH retransmission requires all the other UEs in the group to send ACK, which is not reasonable and can be avoided by using UE-specific activation/deactivation. Some company proposed to specify UE can ignore the GC-PDCCH retransmission if received correctly before, which we think it can work because it will cause misalignment between gNB and UE for feedback codebook generation. 

	Ericsson
	No strong opinion. 

	Moderator
	6 companies [Xiaomi, NTT DoCoMo, MTK, CATT, Nokia, QC] do not support this proposal. However, we have discussed this issue several meetings, it seems also hard to agree to support activation/deactivation using UE-specific PDCCH. If no progress in the end, I think the result is the same as this proposal.
Regarding Nokia/QC’s comment, for retransmitting the activation command via GC-PDCCH, my understanding is that, if a UE receives activation command via GC-PDCCH correctly, the activation command will be applied regardless whether it has previously received such an activation command or not. Hope other companies can also clarify their understanding on the alternative 1 (retransmit the activation command via group-common PDCCH).



2nd Round Proposals
Initial proposal 4-2a: 
UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast for RRC_CONNECTED UEs is not supported in Rel-17.


Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	Agree.

	Spreadtrum
	Agree

	Nokia, NSB.
	Disagree. The issue related to deactivation still exists. 

	Samsung
	Agree. 

	vivo
	Disagree. If a UE leave an MBS group, the SPS has to be released explicitly by UE-specific PDCCH, since it has impact on HARQ-ACK feedback and may cause HARQ-ACK ambiguity if no PDCCH for release is received.

	Qualcomm
	As a compromise, at least we can support UE-specific PDCCH for SPS multicast release. 

	LG Electronics
	Agree

	ZTE
	Agree
We share the same comment from moderator “for retransmitting the activation command via GC-PDCCH, my understanding is that, if a UE receives activation command via GC-PDCCH correctly, the activation command will be applied regardless whether it has previously received such an activation command or not.”

	NTT DOCOMO
	Not support. We agree with vivo.

	CATT
	In our view, UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast should be supported. Here are several reasons:
(1) UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast can bring scheduling flexible and improve the reliability of the retransmission for activation/deactivation of SPS GC-PDSCH.
(2) In additional, there is no additional spce impact if UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast is supported.
We still don’t know the reason not to support UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast.

	MediaTek
	Disagree. Share the similar view with CATT.





Issue#4-3) Retransmission of SPS GC-PDSCH
Summary
Regarding whether PTM-1 retransmission and PTP retransmission for SPS GC-PDSCH can be used simultaneously for different UEs in the same MBS group, this situation is similar as for non-SPS group-common PDSCH, 4 companies [OPPO, Spreadtrum, CATT, Xiaomi] do not support it and 3 companies [Futurewei, CMCC, Ericsson] support it. Moderator suggests to deprioritize the discussion in this meeting.


Issue #5: Simultaneous operation with unicast reception 
Background and submitted proposals
· vivo
· Proposal 13: For simultaneous reception of unicast PDSCH and group-common PDSCH in a slot for RRC_CONNECTED UEs, support the following cases.
· Case 4: support FDM between multiple TDMed unicast PDSCHs and multiple TDMed group-common PDSCHs in a slot
· Case 5: support FDM among multiple group-common PDSCHs in a slot
· ZTE
· Proposal 16: Support case 5 for PDSCH reception for MBS in a slot based on UE capability for RRC_CONNECTED UEs, i.e., 
· Case 5: support FDM among Q (Q>1) group-common PDSCHs in a slot per CC
· FFS: the value(s) of Q 
· CATT
· Proposal 25: When the simultaneous reception of unicast and multicast is beyond a UE’s capability, the dropping rule should be considered. 
· Proposal 26: When the UE simultaneously receives the TDMed SPS PDSCH of unicast and multicast in a slot, it is suggested to receive the SPS group-common PDSCH of multicast in high priority, e.g. adding offset to SPS PDSCH of unicast.
· Proposal 27: When FDMed SPS PDSCH of unicast and FDMed SPS group-common PDSCH in a slot, the rules for SPS PDSCH reception in Rel-16 can be used as a baseline of FDMed SPS PDSCH of unicast and FDMed SPS group-common PDSCH reception.
· Proposal 28: When FDMed SPS PDSCH of unicast and FDMed SPS group-common PDSCH in a slot, it is suggested to receive the SPS group-common PDSCH of multicast in high priority, e.g., adding offset to SPS PDSCH of unicast. 
· CMCC
· Proposal 22. Not support the following cases for simultaneous reception of unicast PDSCH and group-common PDSCH in a slot based on UE capability for RRC_CONNECTED UEs.
· Case 4: FDM between multiple TDMed unicast PDSCHs and multiple TDMed group-common PDSCHs in a slot;
· Case 5: FDM among multiple group-common PDSCHs in a slot.

Summary
[bookmark: _Hlk87345414]Summary
Moderator does not plan to discuss these issues in this meeting currently, if more companies propose to discuss some of the proposals, moderator will take that into account in the next round discussion.

Companies are encouraged to provide comments in the table below.
	Company
	Comment

	LG Electronics
	We support at least Case 5.



Proposals for GTW session
Updated Proposal 1-1a (for 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.

Updated Proposal 1-1b: 
PRB bundle and VRB bundle for multicast GC-PDSCH in CFR are defined using the same procedure as for unicast PDSCH scheduled with unicast DCI formats 1_1 in DL BWP as defined in clause 7.3.1.6 in TS38.211. For interleaved mapping of downlink resource allocation type 1, 
· the parameter Nbundle  is interpreted as the number of bundles within the CFR,
· the size of the CFR is used instead of the size of the BWP,
· the starting PRB of the CFR is used instead of the starting PRB of the BWP
· the higher-layer parameter vrb-ToPRB-Interleaver in PDSCH-Config-Multicast for multicast is used instead of the size of the higher-layer parameter vrb-ToPRB-Interleaver in PDSCH-Config for unicast.

Updated proposal 2-4a:
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
· 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

Updated Proposal 2-2a:
For multicast of RRC_CONNECTED UEs in Rel-17, unicast DCI format 1_0 scheduling unicast (re)transmission and multicast DCI formats cannot be configured in a single CSS configuration.
· FFS whether unicast DCI format 1_0 scheduling PTP retransmission of multicast and multicast DCI formats can be configured in a single CSS configuration or not.

Updated proposal 1-8a: 
For applicable PDSCH time domain resource allocation for multicast DCI format,
· if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is applied,
· else if pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast is not provided but pdsch-TimeDomainAllocationList in PDSCH-Config is provided, the pdsch-TimeDomainAllocationList in PDSCH-Config is applied,
· else if both pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast and pdsch-TimeDomainAllocationList in PDSCH-Config are not provided but pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is provided, the pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon is applied, 
· else if all of pdsch-TimeDomainAllocationList in PDSCH-Config-Multicast, pdsch-TimeDomainAllocationList in PDSCH-Config and pdsch-TimeDomainAllocationList in PDSCH-ConfigCommon are not provided, Default A table is applied irrespective of the SS/PBCH block and CORESET multiplexing pattern.

Updated Proposal 1-4a: 
For the LBRM/TBS determination for PTP retransmission of multicast, UE can be configured with Option 1 or Option 2 via dedicated RRC signalling subject to UE capability.
· Option 1: based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.

Updated Proposal 2-3b:
A list of up to 8 k1 values can be configured by higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 to be applied to multicast DCI format 1_0 for RRC_CONNECTED Ues.
· The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field of multicast DCI format 1_0 is fixed at 3 bits.

Updated Proposal 2-1a (for conclusion):
If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, it is up to gNB implementation to use the CORESET configured in PDCCH-config-Multicast in the CFR for unicast transmission or PTP retransmission of multicast.

Initial proposal 4-1a:
For multicast in RRC_CONNECTED state, Option 2 is supported.
· Option 1: Both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, and both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 2: Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, and only SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 3: Both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, but only SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Option 4: Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI, but both SPS-Config-Multicast(s) configured in CFR for multicast and SPS-Config(s) configured in DL BWP for unicast can be activated/deactivated by unicast PDCCH with CS-RNTI.
· Note: For the options above, if a SPS-Config-Multicast configured in CFR for multicast is activated/deactivated by unicast PDCCH with CS-RNTI, the corresponding SPS PDSCH is also scrambled by CS-RNTI. If a SPS-Config configured in DL BWP for unicast is activated/deactivated by GC-PDCCH with G-CS-RNTI, the corresponding SPS PDSCH is also scrambled by G-CS-RNTI

Updated proposal 1-9a (conclusion): 
For multicast of RRC-CONNECTED UEs, support CFR associated with UE active BWP, where UE active BWP is an RRC reconfigured initial DL BWP (using Option#2 for configuring initial BWP according to the Annex B.2 of TS 38.331).

Initial Proposal 1-6a:
If UE supports carrier aggregation for unicast, multicast reception on SCell with self-scheduling is supported in Rel-17. 
Carrier aggregation with cross-carrier scheduling for multicast reception is not supported in Rel-17.
· FFS whether additional UE capability is needed.

Initial proposal 2-5a:
For DCI size alignment of the second DCI format for multicast, the size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED Ues (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).

Updated Proposal 1-5a: 
For multicast, if a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) on/for the active BWP or when a MAC PDU for multicast is received in a configured downlink assignment.

Initial proposal 4-2a: 
UE-specific PDCCH for activation/deactivation of SPS GC-PDSCH for multicast for RRC_CONNECTED UEs is not supported in Rel-17. UE-specific PDCCH for release of SPS GC-PDSCH for multicast for RRC_CONNECTED UEs is supported in Rel-17.

Initial Proposal 1-2a: 
The high layer parameter cfr-Config-Multicast is mandatory for multicast reception.
· If locationAndBandwidth-Multicast is not configured in a cfr-Config-Multicast, the default value is the locationAndBandwidth of the DL BWP in which the cfr-Config-Multicast is configured.
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Appendix 1: Agreements in #102 e-meetings
RAN1#102-e
Agreements:
For RRC_CONNECTED UEs, HARQ-ACK feedback is supported for multicast and no additional evaluation is needed to justify this.
· FFS: The detailed HARQ-ACK feedback solutions, e.g., ACK/NACK based, NACK-only based.
· FFS: HARQ-ACK feedback can be optionally disabled and/or enabled.
Agreements:
For RRC_CONNECTED UEs, at least support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.
o   FFS: whether to support UE-specific PDCCH to schedule a PDSCH for MBS.
Agreements:
· For RRC_CONNECTED UEs, define/configure common frequency resource for group-common PDSCH.
· FFS: whether to reuse the BWP framework or not 
· FFS: the relation between the common frequency resource and UE dedicated BWP, e.g., the common frequency resource is a MBS specific BWP, or the common frequency resource is confined within UE’s dedicated BWP, etc. 
· FFS: whether more than one common frequency resource can be configured per UE
Agreements:
· For RRC_CONNECTED UEs, at least support FDM between unicast PDSCH and group-common PDSCH in a slot based on UE capability.
· FFS: TDM or SDM in a slot.
Agreements:
· For RRC_CONNECTED UEs, at least support slot-level repetition for group-common PDSCH. 
· FFS: whether enhancement is needed
Agreements:
· For RRC_CONNECTED UEs, existing CSI feedback can be used for multicast transmission.
· FFS: whether enhancement is needed 

Appendix 2: Agreements in #103 e-meetings
RAN1#103-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs
Agreements: For convenience of discussion, consider the following clarification as RAN1 common understanding. 
· PTP transmission: For RRC_CONNECTED UEs, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI. 
· PTM transmission scheme 1: For RRC_CONNECTED UEs in the same MBS group, use group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI. This scheme can also be called group-common PDCCH based group scheduling scheme.
· PTM transmission scheme 2: For RRC_CONNECTED UEs in the same MBS group, use UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule group-common PDSCH which is scrambled with group-common RNTI. This scheme can also be called UE-specific PDCCH based group scheduling scheme.    
· Note: The ‘UE-specific PDCCH / PDSCH’ here means the PDCCH / PDSCH can only be identified by the target UE but cannot be identified by the other UEs in the same MBS group with the target UE.
· Note: The ‘group-common PDCCH / PDSCH’ here means the PDCCH / PDSCH are transmitted in the same time/frequency resources and can be identified by all the UEs in the same MBS group.
· FFS whether or not to have additional definition of transmission scheme(s)

Agreements: For RRC_CONNECTED UEs, if initial transmission for multicast is based on PTM transmission scheme 1, at least support retransmission(s) can use PTM transmission scheme 1.
· FFS: whether to support PTP transmission for retransmission(s).
· FFS: whether to support PTM transmission scheme 2 for retransmission(s).
· FFS: How to indicate the association between PTM scheme 1 and PTP transmitting the same TB.
· [bookmark: _Hlk79573368]FFS: If multiple retransmission schemes are supported, then can different retransmission schemes be supported simultaneously for different UEs in the same group?
Working assumption: 
For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH
· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)
· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP
· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.
· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region
· FFS whether UE can be configured with no unicast reception in the common frequency resource
· FFS on details of the group-common PDCCH / PDSCH configuration
· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
Agreements: Support TDM between one unicast PDSCH and one group-common PDSCH in a slot based on UE capability for RRC_CONNECTED UEs. 
Agreements: Support SPS group-common PDSCH for MBS for RRC_CONNECTED UEs
· FFS: use group-common PDCCH or UE-specific PDCCH for SPS group-common PDSCH activation/deactivation
· FFS: whether to support more than one SPS group-common PDSCH configuration per UE
· FFS: whether and how uplink feedback could be configured
· FFS: retransmission of SPS group-common PDSCH
Agreements: For PTM transmission scheme 1, the CORESET for group-common PDCCH is configured within the common frequency resource for group-common PDSCH.
· FFS: number of CORESET(s) for group-common PDCCH within the common frequency resource for group-common PDSCH
Agreements: For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, the CCE indexes are common for different UEs in the same MBS group.
Agreements: Down select from the two options for BDs/CCEs limit for Rel-17 MBS
· Option 1: the maximum number of monitored PDCCH candidates and non-overlapped CCEs per slot per serving cell defined in Rel-15 is kept unchanged for Rel-17 MBS.
· Option 2: For UEs supporting CA capability, the budget of BDs/CCEs of an unused CC can be used for group-common PDCCH to count the number of BDs/CCEs, which is similar to the method used for multi-DCI based multi-TRP in Rel-16.
Agreements:For RRC_CONNECTED UEs, support inter-slot TDM between unicast PDSCH and group-common PDSCH in different slots (mandatory for the UE supporting MBS).
Agreements:Further study the following cases for simultaneous reception of unicast PDSCH and group-common PDSCH in a slot based on UE capability for RRC_CONNECTED UEs.
· Case 1: support TDM between multiple TDMed unicast PDSCHs and one group-common PDSCH in a slot
· Case 2: support TDM among multiple group-common PDSCHs in a slot
· Case 3: support TDM between multiple TDMed unicast PDSCHs and multiple TDMed group-common PDSCHs in a slot
· Case 4: support FDM between multiple TDMed unicast PDSCHs and multiple TDMed group-common PDSCHs in a slot
· Case 5: support FDM among multiple group-common PDSCHs in a slot
· FFS: maximum number of PDSCHs in a slot simultaneous received per UE
Agreements:For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, further study the following options.
· Option 1: Define a new search space type specific for multicast 
· Option 2: Reuse the existing CSS type(s) in Rel-15/16
· FFS: whether modifications are needed for multicast 
· Option 3: Reuse the existing USS in Rel-15/16 with necessary modifications for MBS
· FFS: detailed modifications 
Agreements:No specification enhancement in Rel-17 to support SDM between unicast PDSCH and group-common PDSCH in a slot for RRC_CONNECTED UEs.
Agreements: For PTM transmission scheme 1, if Option 2A or Option 2B for common frequency resource for group-common PDCCH/PDSCH is agreed, the FDRA field of group-common PDCCH is interpreted based on the common frequency resource.
Agreements: For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, further study the following options for the monitoring priority of search space set
· Option 1: The monitoring priority of search space set for multicast is the same as existing Rel-15/16 CSS
· Option 2: The monitoring priority of search space set for multicast is the same as existing Rel-15/16 USS
· Other options are not precluded 
· The monitoring priority is used at least for PDCCH overbooking case
· FFS for other cases (e.g., to prune PDCCH in terms of whether it’s unicast or multicast, etc.)

Mechanisms to improve reliability for RRC_CONNECTED UEs
Agreements:
For RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1, support at least one of the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE feedback ACK or NACK. 
· From UEs within the group perspective, 
· FFS: PUCCH resource configuration for ACK/NACK feedback e.g., shared or separate PUCCH resources. 
· FFS details including conditions for it to be used
· NACK-only based HARQ-ACK feedback for multicast, 
· From per UE perspective, UE only feedback NACK. 
· From UEs within the group perspective, further down-select between:
· FFS: PUCCH resource configuration for NACK only feedback. 
· FFS details including conditions for it to be used
· To decide in RAN1#104-e whether or not to support only one or both of the above schemes
· If both are supported, FFS configuration/selection of ACK/NACK-based and NACK-only based HARQ-ACK feedback 
Agreements:
For RRC_CONNECTED UEs receiving multicast, for ACK/NACK based HARQ-ACK feedback if supported for group-common PDCCH scheduling, PUCCH resource configuration for HARQ-ACK feedback from per UE perspective is, down-select one of the following options:
· Option 1: shared with PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 2: separate from PUCCH resource configuration for HARQ-ACK feedback for unicast
· Option 3: Option 1 or option 2 based on configuration
Agreements:
For RRC_CONNECTED UEs receiving multicast, for NACK-only based HARQ-ACK feedback if supported for group-common PDCCH scheduling, PUCCH resource configuration for HARQ-ACK feedback from per UE perspective is separate from PUCCH resource configuration for HARQ-ACK feedback for unicast. 
· FFS PUCCH format

Agreements:
Enabling/disabling HARQ-ACK feedback for MBS is supported, further down-select between:
· Option 1: DCI
· Option 2: RRC configures enabling/disabling
· Option 3: RRC configures the enabling/ disabling function and DCI indicates enabling /disabling
· FFS: Option 4: MAC-CE indicates enabling/disabling
· FFS: Option 5: RRC configures the enabling/ disabling function and MAC-CE indicates enabling /disabling
Agreements:
For slot-level repetition for group-common PDSCH of RRC_CONNECTED UEs, for indicating the repetition number, further down-select among:
· Opt 1: by DCI
· Opt 2: by RRC
· Opt 3: by RRC+DCI
· FFS: Opt 4: by MAC-CE
· FFS: Opt 5: by RRC+MAC-CE
· FFS details for each option. 
· FFS further enhancements for configuration of slot-level repetition
Agreements:
From the perspective of RRC_CONNECTED UEs receiving multicast, at least for PTM scheme 1 initial transmission, retransmission supports, for the purpose of down-selection, options are:
· Option 1: group-common PDCCH scheduled group-common PDSCH
· Option 2: UE-specific PDCCH scheduled PDSCH
· Alt 1: PDSCH is UE-specific PDSCH
· Alt 2: PDSCH is group-common PDSCH
· Option 3: both option 1 and option 2
· FFS other options
· FFS CBG based retransmission
Agreements:
FFS whether CSI feedback enhancement is needed for MBS, including but not limited:
· New CQI measurement
· New CSI report formats
· Targeted BLER
· CSI-RS configuration
· A-CSI-RS transmission triggering
· SRS configuration
Agreements:
For ACK/NACK based HARQ-ACK feedback if supported, both Type-1 and Type-2 HARQ-ACK codebook are supported for RRC_CONNECTED UEs receiving multicast, 
· FFS details of HARQ-ACK codebook design. 
· FFS whether enhanced Type-2 and/or Type-3 HARQ-ACK codebook is supported or not.

Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Agreements: For RRC_IDLE/RRC_INACTIVE UEs, support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.
· FFS details
Agreements:
· For RRC_IDLE/RRC_INACTIVE Ues, beam sweeping is supported for group-common PDCCH/PDSCH.
· FFS: Details for support of beam sweeping for group-common PDCCH/PDSCH.
Agreements: For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.
· the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.
· FFS: the relation of the common frequency resource(s) (if configured) and initial BWP.
· FFS: whether to configure one/more common frequency resources
· FFS: configuration and definition details of the common frequency resource
[bookmark: _Hlk62400235]Agreements: From physical layer perspective, for broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs.
· FFS details.
 Agreements: For RRC_IDLE/RRC_INACTIVE UEs, CSS is supported for group-common PDCCH.
· FFS: reuse current CSS type, define a new CSS type, etc.
· FFS other details.
 Agreements: For RRC_IDLE/RRC_INACTIVE UEs, a CORESET can be configured within the common frequency resource for group-common PDCCH/PDSCH. CORESET0 is used by default if the common frequency resource for group-common PDCCH/PDSCH is the initial BWP and the CORESET is not configured.
· FFS: configuration details of the CORESET for group-common PDCCH/PDSCH

Appendix 3: Agreements in #104 e-meetings
RAN1#104-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs
Agreement:
For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH
· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)
· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP
· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.
· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region
· FFS whether UE can be configured with no unicast reception in the common frequency resource
· FFS on details of the group-common PDCCH / PDSCH configuration
· FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
· FFS whether the use of a common frequency resource for multicast is optional or not
· FFS whether the common frequency resource is applicable for PTM scheme 2 (if supported) or not

Agreement:
· If Option 2B is supported for common frequency resource for multicast of RRC-CONNECTED UEs, the starting PRB and the length of PRBs of the MBS frequency region within a dedicated unicast BWP are configured via UE-specific RRC signaling.
· The starting PRB is referenced to one of the two options:
· Option 1: Point A
· Option 2: the starting PRB of the dedicated unicast BWP
· FFS the detailed signaling
· If Option 2A is supported for common frequency resource for multicast of RRC-CONNECTED UEs, the configurations of the starting PRB and the length of PRBs of the MBS frequency resource reuse the legacy BWP configuration.

Agreement:
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.
 
Agreement:
The maximum number of monitored PDCCH candidates and non-overlapped CCEs per slot per serving cell defined in Rel-15 is kept unchanged for Rel-17 MBS.
· FFS whether the budget of BDs/CCEs of an unused CC can be used for group-common PDCCH to count the number of BDs/CCEs for UEs supporting CA capability based on configuration, which is similar to the method used for multi-DCI based multi-TRP in Rel-16.

Working Assumption: 
Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.
· FFS: Whether the G-RNTI is counted as “C-RNTI” or as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.
 
Agreement: 
For RRC_CONNECTED UEs, more than one SPS group-common PDSCH configuration for MBS can be configured per UE subject to UE capability
· The total number of SPS configurations supported by a UE currently defined for unicast is not increased due to additionally supporting MBS.
· FFS: How to allocate the total SPS configurations between MBS and unicast.
 
Agreement: 
For RRC_CONNECTED UEs, support HARQ-ACK feedback for SPS group-common PDSCH for MBS
· FFS: The retransmission scheme(s)
· FFS: The HARQ-ACK details for SPS PDSCH and activation/deactivation, which can be discussed in AI 8.12.2

Agreement:
From RAN1 perspective, the CFR (common frequency resource) for multicast of RRC-CONNECTED UEs, which is confined within the frequency resource of a dedicated unicast BWP and using the same numerology (SCS and CP), includes the following configurations:
· Starting PRB and the number of PRBs 
· One PDSCH-config for MBS (i.e., separate from the PDSCH-Config of the dedicated unicast BWP)
· One PDCCH-config for MBS (i.e., separate from the PDCCH-Config of the dedicated unicast BWP)
· SPS-config(s) for MBS (i.e., separate from the SPS-Config of the dedicated unicast BWP)
· FFS: Other configurations and details including whether signaling of starting PRB and the length of PRBs is needed when CFR is equal to the unicast BWP
· FFS: Whether a unified CFR design is also used for broadcast reception for RRC_IDLE/INACTIVE and RRC_CONNECTED
· FFS: Whether Coreset(s) for CFR in addition to existing Coresets in UE dedicated BWP is needed
· Note: The terminology of CFR is only aiming for RAN1 discussion, and the detailed signaling design is up to RAN2
· Note: This agreement does not negate any previous agreements made on CFR

Agreement:
For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, at least support CSS
· FFS: reuse existing CSS type(s) in Rel-15/16 or define a new Type CSS
· FFS: Two options for monitoring priority:
· Option 1: the monitoring priority is the same as existing Rel-15/16 CSS
· Option 2: the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.

[bookmark: _Hlk63418960]Working assumption:
For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,
· At least group-common PDCCH is supported
· FFS: Whether and how to address the missed activation and deactivation
· FFS: Whether UE-specific PDCCH is supported for activation/deactivation

Mechanisms to improve reliability for RRC_CONNECTED UEs
Agreement:
For ACK/NACK based feedback if supported for RRC_CONNECTED UEs receiving multicast, UE can be optionally configured a separate PUCCH-Config for multicast. Otherwise, PUCCH-Config for unicast applies. 
Agreement:
The priority for HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast can be, 
· Lower, higher than or equal to the HARQ-ACK feedback for unicast
· FFS: How to reflect the priority in specification, e.g., whether it is configured or indicated to the UE
· FFS: The total number of priorities across multicast and unicast
· FFS the priority between HARQ-ACK feedback for multicast and other UCI for unicast (SR, CSI) or PUSCH for unicast. 

Agreement:
For ACK/NACK based feedback if supported for multicast, for Type-2 HARQ-ACK feedback construction for PTM scheme 1, 
· DAI for unicast and DAI for multicast are separately counted. 
· Concatenation of Type-2 HARQ-ACK codebook for unicast and multicast is supported. 
· FFS details on concatenating the codebooks. 
· FFS whether to support concatenating more than one Type-2 HARQ-ACK codebook for multicast. 

Agreement:
For RRC_CONNECTED UEs receiving multicast, support the following:
· ACK/NACK based HARQ-ACK feedback for multicast, 
· It is up to network to configure orthogonal PUCCH resources among UEs within the same group. 
· FFS: NACK-only based HARQ-ACK feedback for multicast, 
· It is up to network to configure the PUCCH resources and the PUCCH resources can be shared among UEs within the same group. 
· FFS details. 

Agreement:
For the cases of HARQ-ACK feedback (at least for ACK/NACK based feedback) is available for multicast and unicast for a given UE receiving multicast, for determining the PUCCH resource,
· Support multiplexing for the same priority and prioritizing for different priorities at least when the corresponding PUCCH resources overlap in time in a slot. 
· FFS whether it is subject to UE capability.
· FFS the case of non-overlapping PUCCHs resources for HARQ-ACK in the same slot.
· FFS whether sub-slot based PUCCH transmission for HARQ-ACK is supported.
· FFS the case of HARQ-ACK feedback for multicast and other UCI for unicast. 

Agreement:
For ACK/NACK based feedback if supported for multicast, construction of Type-1 HARQ-ACK codebook based on the union of the PDSCH TDRA sets of the unicast service and the multicast service (if they are separately configured), at least of the same priority, is supported
· FFS details of Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast. 
· FFS details of Type-1 HARQ-ACK codebook construction for FDM-ed multicast and multicast if supported. 
· FFS: whether/how to optimize the Type-1 codebook construction to reduce the HARQ-ACK feedback payload size. 

[bookmark: _Hlk63422390]Agreement:
[bookmark: _Hlk63422353]For enabling/disabling HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast, 
· Option 3: RRC signalling configures the enabling/ disabling function of DCI indicating the enabling /disabling HARQ-ACK feedback.
· If RRC signalling configures the function, DCI indicates (explicitly or implicitly) whether HARQ-ACK feedback is enabled/disabled 
· FFS details on RRC signalling and DCI indicating. 
· If RRC signalling does not configure the function, DCI does not indicate enabling/disabling the HARQ-ACK feedback.
· FFS whether enabling or disabling the feedback is the default mode. 
· Option 2: RRC indicates enabling/disabling.
· FFS: whether down-selection between option 3 and option 2 is needed or support the both options. 
· FFS: enabling/disabling by MAC-CE.

Agreement:
For slot-level repetition for group-common PDSCH for RRC_CONNECTED UEs receiving multicast,
· (Config A) UE can be optionally configured with pdsch-AggregationFactor.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same group-common PDSCH.

Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, one common frequency resource for group-common PDCCH/PDSCH can be defined/configured.
· FFS: whether to define/configure more than one common frequency resources

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, the UE may assume that group-common PDCCH/PDSCH is QCL’d with SSB.
· It is up to UE implementation whether UE monitors monitoring occasions corresponding to all SSB indexes or monitoring occasions corresponding to a subset of all SSB indexes. 
· FFS: association rules between SSB indexes and UE monitoring occasions.
· FFS: group-common PDCCH/PDSCH is QCl’d with TRS if configured

Agreement:
For broadcast reception, the same group-common PDCCH and the corresponding scheduled group-common PDSCH can be received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs when UE-specific active BWP of RRC_CONNECTED UE contains the common frequency resource of RRC_IDLE/INACTIVE UEs and the SCS and CP are the same.
· FFS: the case when UE-specific active BWP of RRC_CONNECTED UE does not contain the common frequency resource of RRC_IDLE/INACTIVE UEs.


Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, further study the following cases of a configured/defined specific common frequency resource (CFR) for group-common PDCCH/PDSCH, and identify which case(s) will be supported:
· [Case E] the case where a CFR is defined based on a configured BWP. 
· In particular, study the following:
· whether a configured BWP for MBS is needed or not.
· whether BWP switching is needed or not.
· In this study, the configured BWP has the following properties:
· The configured BWP is different than the initial BWP where the frequency resources of this initial BWP are configured smaller than the full carrier bandwidth. 
· The CFR has the frequency resources identical to the configured BWP.
· The configured BWP needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· Note: The configured BWP is not larger than the carrier bandwidth
· the case where the initial BWP fully contains the CFR in the frequency domain.
· In this study the following sub-cases are considered:
· [Case B] A CFR with smaller size than the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the frequency resources confined within the initial BWP and have the same SCS and CP as the initial BWP.
· [Case D] A CFR with smaller size than the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the frequency resources confined within the initial BWP and have the same SCS and CP as the initial BWP.
· In particular, study the following:
· Whether the considered two options with a CFR with smaller size than the initial BWP are needed or not for MBS.
· the case where the initial BWP has same size as the CFR in the frequency domain. 
· In this study the following two sub-cases are considered:
· [Case A] A CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· [Case C] A CFR with same size as the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· In particular, study the following:
· Whether the considered two options with a CFR with the same size as the initial BWP are needed or not for MBS.

Appendix 4: Agreements in #104b e-meetings
RAN1#104b-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs
Agreement:
For group-common PDCCH of Rel-17 MBS, support at least two DCI formats.
· DCI format 1_0 is used as the baseline for the first DCI format with CRC scrambled with G-RNTI.
· DCI format 1_1 or 1_2 is used as the baseline for the second DCI format with CRC scrambled with G-RNTI
· FFS: Which of DCI format 1_1 or 1_2 is used as the baseline
· FFS: Details of the reuse (or not) of DCI format 1_0, 1_1 or 1_2 fields 

[bookmark: _Hlk69402851]Agreement:
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.

Agreement:
At least support the following cases for PDSCH reception for MBS in a slot based on UE capability for RRC_CONNECTED UEs
· Case 1: support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
· FFS: the value(s) of M 
· Case 2: support TDM among N (N>1) group-common PDSCHs in a slot per CC
· FFS: the value(s) of N
· Case 3: support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
· FFS: the value(s) of K and L

Agreement:
If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, further study the following options.
· Option 1: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.
· Option 2: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP cannot be used for multicast transmission even if the CORESET is fully contained in the CFR in frequency domain, and the CORESET configured in PDCCH-config for MBS in the CFR cannot be used for unicast transmission.
· Option 3: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for multicast transmission if the CORESET is fully contained in the CFR in frequency domain, but the CORESET configured in PDCCH-config for MBS in the CFR cannot be used for unicast transmission.
· Option 4: the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP cannot be used for multicast transmission even if the CORESET is fully contained in the CFR in frequency domain, but the CORESET configured in PDCCH-config for MBS in the CFR can be used for unicast transmission.

Agreement:
One CFR is supported per dedicated unicast BWP for multicast of RRC-CONNECTED UEs.
· FFS: Whether more than one CFR is supported per dedicated unicast BWP
· FFS: Whether multicast can be supported or not in a dedicated unicast BWP when no CFR is configured for that BWP

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

Agreement:
Define G-CS-RNTI at least for SPS group-common PDSCH and activation/deactivation of SPS group-common PDSCH, different from CS-RNTI for unicast SPS PDSCH.
· G-CS-RNTI is used for PTM scheme 1 based dynamic retransmission of SPS group-common PDSCH 
· FFS: Whether CS-RNTI can be used for PTP retransmission of SPS group-common PDSCH.
· FFS: Number of G-CS-RNTI.

Conclusion:
The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· [bookmark: _Hlk79562709]How to allocate HARQ processes between unicast and multicast is up to gNB.

Agreement:
Send an LS to RAN2 regarding at least the following questions:
· Whether RAN1 should take into account the case of UE supporting multiple G-RNTIs?

Agreement:
Include the following in the LS to RAN2:
· Whether RAN1 should consider the case of UE supporting multiple G-CS-RNTIs?
· The agreements related to SPS will also be included in the LS for information 

R1-2104045	LS on G-RNTI and G-CS-RNTI for MBS	RAN1, CMCC
Decision: As per email decision posted on April 22nd, the LS is approved.

Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, down-select from the following alternatives (to be decided in RAN1#105):
· Alt 1: support Type-3 CSS
· The monitoring priority of Type-3 CSS for group-common PDCCH is the same as existing Rel-15/16 CSS, regardless of which DCI format of group-common PDCCH is configured in Type-3 CSS
· Alt 2: support a new Type-x CSS
· The monitoring priority of new Type-x CSS is determined based on the search space set indexes of the new Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the new Type-x CSS.
· Alt 3: support both Alt 1 and Alt 2

Agreement:
The down-selection of Option 2A and Option 2B for CFR for multicast of RRC-CONNECTED UEs will be made before the end of RAN1#105-e.

Conclusion: 
It is based on gNB implementation to schedule unicast on the frequency resources covered by CFR configured for multicast.

Agreement: 
For RRC_CONNECTED UE supporting MBS, support up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total. 
· It is up to gNB implementation to configure the SPS configuration indexes for unicast and MBS, respectively.

Agreement:
Confirm the working assumption: 
For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state,
· At least group-common PDCCH is supported
· FFS: Whether and how to address the missed activation and deactivation
· FFS: Whether UE-specific PDCCH is supported for activation/deactivation

Mechanisms to improve reliability for RRC_CONNECTED UEs
Agreement:
Support NACK-only based HARQ-ACK feedback for RRC_CONNECTED UEs receiving multicast. 

Agreement:
Two priority indexes are introduced for multicast, with
· Index 0 meaning low priority and index 1 meaning high priority.
· Priority index can be included in DCI formats scheduling the group-common PDSCH. 
· FFS details for DCI formats.
· FFS: the priority comparison between multicast and unicast with the same priority index. 

Agreement:
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]For a separate PUCCH-ConfigurationList for multicast that is optionally configured, at least for ACK/NACK based HARQ-ACK feedback, 
· The separate PUCCH-ConfigurationList for multicast configuration can be a list which includes up to 2 PUCCH-Config configurations corresponding low priority codebook and high priority codebook, respectively.
· FFS other configurations 

[bookmark: OLE_LINK28][bookmark: OLE_LINK29]Agreement:
For Type-2 HARQ-ACK codebook concatenation to be multiplexed in the same PUCCH resource,
· The first Type-2 HARQ-ACK sub-codebook for unicast precedes the second Type-2 HARQ-ACK sub-codebook for multicast.
· FFS: The number of Type-2 HARQ-ACK sub-codebooks for multicast. 
· Note: The case of SPS PDSCH will be discussed separately. 

Agreement:
For multiplexing the ACK/NACK-based HARQ-ACK feedback for multicast and unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to, down-select the following alternatives:
· Alt.1: the last DCI for unicast;
· Alt.2: the last DCI across unicast and multicast;

Appendix 5: Agreements in #105 e-meetings
RAN1#105-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs
[bookmark: OLE_LINK1]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:
For PTP retransmission of SPS group-common PDSCH, CS-RNTI is used for CRC scrambling of PDCCH with the NDI bit set to 1.

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

Working assumption:
Option 2B for CFR associated with UE active BWP other than initial BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP
[bookmark: _Hlk72793804]Agreement:
For multicast of RRC_CONNECTED UEs, further study
· How the LBRM (Limited buffer rate-matching) for GC-PDSCH TBS is determined.
· How the xOverhead for GC-PDSCH TBS determination is configured.
· Whether MAC-CE over GC-PDSCH is needed for activation/deactivation of semi-persistent ZP CSI-RS resource set if the semi-persistent ZP CSI-RS resource set is configured in PDSCH-Config in CFR.

Agreement:
Confirm the working assumption: 
Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.
· FFS: Whether the G-RNTI is counted as “C-RNTI” or as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.

Agreement:
For Rel-17 MBS UE, the UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
· Note:   Group-common PDSCH(s) are counted as unicast PDSCH(s).

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
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.

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
Agreement:
For HARQ process management, further study whether/how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

Mechanisms to improve reliability for RRC_CONNECTED UEs

Agreement:
The signalling for URLLC feature can be reused to configure separate codebooks for unicast and multicast, respectively, at least for the case of different priorities, at least for Type-2 HARQ codebook
· FFS: The case for the same priority.
· FFS: The case of Type-1 HARQ codebook
· FFS: Whether this applies to separate PUCCH transmissions only
Agreement:
Support PUCCH format 0 and format 1 for NACK-only based HARQ-ACK feedback for multicast. 

Agreement:
Support NACK-only based HARQ-ACK feedback at least for multicast SPS PDSCH without PDCCH scheduling.
· FFS for SPS activation/deactivation. 
Agreement:
The priority of multicast is the same as the priority of unicast for the same priority index of HARQ-ACK at least for ACK/NACK based feedback. 
Agreement:
NR supports at least the following cases for UE supporting multicast:
· UE supports two non-overlapping slot-based PUCCHs for ACK/NACK based HARQ-ACK feedback for multicast with different priorities in a slot subject to UE capability. 
· UE supports two non-overlapping slot-based PUCCHs for ACK/NACK based HARQ-ACK feedback for multicast and unicast with different priorities, respectively, in a slot subject to UE capability.
Agreement:
For Type-1 HARQ-ACK codebook construction for FDM-ed unicast and multicast with the same priority from the same TRP, support 
· Opt 4: HARQ-ACK bits for all the PDSCH occasions over all the slots for all serving cells for unicast, precede, HARQ-ACK bits for all the PDSCH occasions over all the slots for all serving cells for multicast. (This is similar to the joint Type-1 codebook for mTRP).
· FFS: If UE reports the capability of supporting the FDM-ed unicast and multicast in the same slot, UE can be indicated semi-statically to generate Type-1 HARQ-ACK codebook as FDM-ed manner (i.e., Opt 4).
· Otherwise, UE does not expect unicast and multicast are to be scheduled in FDM-ed. 
Conclusion:
PUCCH resource for NACK-only can be shared by UEs transmitting the NACK-only based HARQ-ACK feedback.

Agreement:
For ACK/NACK based HARQ-ACK feedback for multicast, the multiplexing/prioritizing rule between the HARQ-ACK for multicast and SR/CSI can reuse Rel-16 multiplexing/ prioritizing rule between the HARQ-ACK for unicast and SR/CSI.

Agreement:
For support of ACK/NACK based HARQ-ACK feedback for SPS multicast, 
· the HARQ-ACK codebook index corresponding the HARQ-ACK codebook for SPS PDSCH is included in the configuration for SPS multicast. 
· UE determines a priority index from the HARQ-ACK codebook index
· UE can be optionally configured a separate SPS-PUCCH-AN-List for all SPS multicast configurations. Otherwise, a common SPS-PUCCH-AN-List applies to all SPS unicast and SPS multicast configurations.

Agreement:
For TDM-ed unicast and multicast, for Type-1 HARQ-ACK codebook construction for ACK/NACK-based unicast and multicast to be multiplexed in the same PUCCH resource, determining PDSCH reception candidate occasions is based on down-selecting one of the two alternatives as follows:
· Alt 1:
· for slot timing values  in the intersection of  set for unicast (termed set A) and  set for multicast (termed set B), based on union of the PDSCH TDRA sets, 
· for slot timing values  in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values  in set B but not in set A, based on PDSCH TDRA set for multicast. 
· Alt 2: for slot timing values  in the union of  set for unicast and  set for multicast, based on the union of the PDSCH TDRA sets.
· Companies are encouraged to continue discussion of pros and cons for each alternative for further down-selection in the next meeting. 

assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signalling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.
· If RRC signalling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signalling. 
· FFS details on RRC signalling and group-common DCI indicating. 
· FFS whether/how this option is extended to apply to NACK-only based feedback and multiple G-RNTI cases. 
· FFS the relation to the HARQ-ACK codebook types and HARQ-ACK codebook construction.
· FFS the relation to the enabling/disabling ACK/NACK based HARQ-ACK feedback for retransmission.  
· FFS whether/how to allow UE not to react to the DCI signalling, but instead follow UE-specific RRC configuration for HARQ feedback.
· FFS whether/how to apply it to SPS group-common PDSCH.

Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MCCH.
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, DCI format 1_0 is used as baseline for GC-PDCCH of MCCH and MTCH.
· FFS details of FDRA.

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, RAN1 confirms the following assumptions made by RAN2
· RAN2 assumes, in case searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the mapping between PDCCH occasions and SSBs is the same as for SIB1. 
· RAN2 assumes that if common search space other than searchSpace#0 is configured for MCCH (if allowed, pending RAN1 decision), the PDCCH monitoring occasions for MCCH message which are not overlapping with UL symbols are sequentially numbered from one in the MCCH transmission window and mapped to SSBs using the similar rule as defined for OSI in TS 38.331.

Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs support the same CSS type for MCCH and MTCH.
· FFS support of different CSS types for MCCH and MTCH channels for broadcast reception.

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, study the following alternatives for MCCH change notification indication due to session start:
· Alt 1: Define a dedicated RNTI to scramble the CRC of a DCI indicating a MCCH change notification;
· Alt 2: Use of a field in a DCI format scheduling a MCCH without a dedicated RNTI for MCCH change notification;
Other solutions are not precluded and it is also not precluded whether to support both Alt1 and Alt2.

Conclusion:
It is up to RAN2 to decide the specific contents of the MCCH change notification, e.g, whether notification only informs about session start, whether or not notification also informs about session modification/stop or whether or not the notification informs about any other information.
Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use a configured/defined CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0 (i.e., Case A), to receive GC-PDCCH/PDSCH carrying MCCH.
· Note: GC-PDCCH/PDSCH transmission within a narrower portion of the Initial BWP (where the initial BWP has the same frequency resources as CORESET0) is possible by implementation via appropriate scheduling.

Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use a configured/defined CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0 (i.e., Case A), to receive GC-PDCCH/PDSCH carrying MTCH.
· Note: GC-PDCCH/PDSCH transmission within a narrower portion of the Initial BWP (where the initial BWP has the same frequency resources as CORESET0) is possible by implementation via appropriate scheduling.

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, the CORESET index can be the same for GC-PDCCH of MCCH and MTCH.

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, the same beam can be used for group-common PDCCH and the corresponding scheduled group-common PDSCH for carrying MCCH or MTCH.
· UE may assume that DMRS ports of the group-common PDCCH/PDSCH for MCCH is QCL’d with SSB.
· UE may assume that DMRS ports of the group-common PDCCH/PDSCH for MTCH is QCL’d with SSB.
· FFS: group-common PDCCH/PDSCH for MTCH is QCL’d with periodic TRS if configured

Agreement:
For Rel-17, for broadcast reception, RRC_IDLE/RRC_INACTIVE UEs do not exceed the maximum number of CORESETs mandatorily (in the minimum capability) supported for Rel-15/Rel-16 UEs, i.e., 2 CORESETs. 
· If the CFR has the same frequency range as the initial BWP, where the initial BWP has the same frequency resources as CORESET0 or where the initial BWP has the frequency resources configured by SIB1, RRC_IDLE/RRC_INACTIVE UEs can be configured with the following options:
· CORESET#0 (default option if CFR is the initial BWP and CORESET is not configured); or
· CORESET configured by commonControlResourceSet; or
· CORESET#0 and CORESET configured by commonControlResourceSet.

Appendix 6: Agreements in #106 e-meetings
RAN1#106-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs
Agreement:
Confirm the working assumption with the following update:
Option 2B for CFR associated with UE active BWP other than initial DL BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP
Note: The deleted FFSs can be discussed in another AI.

Agreement:
For multicast of RRC-CONNECTED UEs, align the size of the first DCI format for GC-PDCCH with DCI format 1_0 with CRC scrambled by C-RNTI monitored in CSS.

Agreement:
Confirm the following 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.

Agreement:
For indication of the starting PRB and the length of PRBs of CFR for multicast of RRC-CONNECTED UEs,
· the starting PRB is referenced to Point A, i.e., the starting PRB is a PRB determined by subcarrierSpacing of the associated BWP and offsetToCarrier corresponding to this subcarrier spacing, similar as how locationAndBandwidth of a BWP is indicated as described in TS 38.331.
· FFS: Indication mechanism.

Agreement:
For LBRM and TBS determination for GC-PDSCH:
· The maximum number of layers can be provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR; if not provided, a default value is defined.
· FFS the default value.
· The maximum modulation order can be determined from mcs-Table in PDSCH-Config for MBS in CFR; 
· FFS: if mcs-Table in PDSCH-Config for MBS is not configured in CFR, a value determined from mcs-Table in PDSCH-Config for unicast in the active DL BWP is used; if the mcs-Table in PDSCH-Config for unicast is not configured, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16). 
· xOverhead can be provided in PDSCH-Config for MBS in CFR; if not provided, a default value of zero is used.
· The number of PRBs is determined based on the size of CFR.

Agreement:
The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
· At least ‘Identifier for DCI formats’ is not needed.
· FFS: Whether the field should be ignored and reserved, or should be removed.
· For FDRA determination, down-select from following options:
· Option 1:
· 
 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.
· For resource indication value (RIV) of downlink resource allocation type 1, the resource blocks that can be indicated are
· the resource blocks in the CORESET 0 if CORESET 0 is configured for the cell; and
· the resource blocks in the initial DL bandwidth part if CORESET 0 is not configured for the cell.
· 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.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· FFS details, e.g., if the size of CFR (i.e. ) 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, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP

Agreement:
The second DCI format for GC-PDCCH uses the same fields as DCI format 1_1 with the following modifications:
· At least ‘Identifier for DCI formats’ and ‘SRS request’ are not needed.
· FFS whether the fields should be ignored and reserved, or should be removed.
· Note: At least the configurable fields in DCI format 1_1 remain configurable for the second DCI format

Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
· FFS: Values for . Choices include one or more of the following:
· Alt1: G-RNTI used for the GC-PDCCH.
· Alt2: 0
· Alt3: Other fixed values

Agreement:
If a SPS-config for MBS is configured in CFR, one G-CS-RNTI is associated with the SPS-config.
· FFS: Multiple G-CS-RNTIs associated with one SPS-config

Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, down-select from Option 2 and updated Option 3.
· 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.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· FFS details, e.g., if the size of CFR (i.e. ) 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, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP
· If the size of the first DCI format for GC-PDCCH prior to truncation is larger than the size of DCI format 1_0 monitored in CSS, the bit width of the FDRA field in the first DCI format for GC-PDCCH is reduced by truncating the first few most significant bits such that the size of the first DCI format for GC-PDCCH equals the size of DCI format 1_0 monitored in CSS.
· FFS: Whether the removed/reserved fields can be repurposed for FDRA
· FFS: Solution for the case where the size of the first DCI format for GC-PDCCH prior to padding is smaller than the size of DCI format 1_0 monitored in CSS.

Conclusion:
The specification impact of having a new Type-x CSS for GC-PDCCH in RRC_CONNECTED state can be studied and discussed further.

Agreement:
For initializing scrambling sequence generator for GC-PDSCH scheduled by the second DCI format for multicast received in Type-x CSS, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in PDSCH-Config in a CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)

Agreement:
For initializing sequence generator for DMRS of GC-PDCCH with the second DCI format received in Type-x CSS, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise. 

Mechanisms to improve reliability for RRC_CONNECTED UEs
Agreement:
For UE supporting both unicast and multicast, the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList can be separately configured for multicast from that for unicast.

Agreement:
When UE is configured Type-1 codebooks for unicast and multicast with different priorities, respectively, the UE separately generates each of the Type-1 codebooks. 
· FFS: How UE is configured one codebook for unicast and one codebook for multicast and the two codebooks are of different priorities. 

[bookmark: _Hlk80364727]Agreement:
For a UE configured with Type-1 HARQ-ACK codebook,
· If UE is not configured to receive FDM-ed unicast and multicast, Type-1 HARQ codebook is generated as the agreement for TDM-ed unicast and multicast. 
· If UE is configured to receive FDM-ed unicast and multicast, Type-1 HARQ codebook is generated as the agreement for FDM-ed unicast and multicast.

Agreement:
For UEs supporting ACK/NACK-based HARQ-ACK feedback for multicast and unicast, the following values are unchanged compared to unicast in Rel-16:
· The maximum number of PUCCH resources sets in each PUCCH-Config, 
· The maximum number of PUCCH resources in a PUCCH resource set in each PUCCH-Config, 
· The maximum number of UCI information bits for the first PUCCH resource set. 
· The total number of PUCCH resources from all PUCCH-Config/PUCCH-ConfigurationList.
· Note: 
· This applies to both cases of whether or not UE is configured optionally with a separate PUCCH-Config or PUCCH-ConfigurationList for multicast.
· The case of NACK-only based is discussed separately. 

Agreement:
When UE is configured with the pdsch-HARQ-ACK-Codebook/pdsch-HARQ-ACK-CodebookList for ACK/NACK based feedback for multicast, it is applied to all G-RNTIs configured to UE.

Agreement:
For the separate PUCCH-ConfigurationList that is optionally configured to UE for NACK-only based HARQ-ACK feedback for multicast,
· The separate PUCCH-ConfigurationList for multicast configuration can be a list which includes up to 2 PUCCH-Config configurations corresponding low priority feedback and high priority feedback, respectively.
· FFS: how to handle the case when separate PUCCH-ConfigurationList is not configured to UE for NACK-only based HARQ-ACK feedback for multicast.

Agreement:
The priority index is,
· for the second DCI format for GC-PDCCH, optionally configured to be included in the DCI format. If not configured, the priority index is not included in the DCI format and is low priory by default. 
· for the first DCI format for GC-PDCCH, down-select from:
· Alt1: Optionally configured to be included in the DCI format. If not configured, the priority index is not included in the DCI format and is low priory by default.
· Alt2: Always low priority, i.e., the priority index is not included in the DCI format. 

Agreement:
The priority of multicast for NACK-only based feedback is the same as the priority of unicast for the same priority index of HARQ-ACK. 

Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, down-select from the following alternatives:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling

Agreement:
When UE supports and is configured with more than one G-RNTI, 
· for Type-2 codebook construction, DAI is separately counted per G-RNTI. 
· Type-2 codebook is constructed by concatenating Type-2 sub-codebook of each RNTI following the ascending order of the G-RNTI value. 

Agreement:
Update the WA made in RAN1#105-e meeting regarding enabling/disabling HARQ-ACK feedback as follows:
Working assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 
· FFS whether/how this option is extended to apply to NACK-only based feedback and multiple G-RNTI cases. 
· FFS the relation to the HARQ-ACK codebook types and HARQ-ACK codebook construction.
· FFS the relation to the enabling/disabling ACK/NACK based HARQ-ACK feedback for retransmission.  
· FFS whether/how to allow UE not to react to the DCI signaling, but instead follow UE-specific RRC configuration for HARQ feedback.
· FFS whether/how to apply it to SPS group-common PDSCH.
· UE capability for enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback is introduced and FFS details. 
· Note: It is up to network implementation to avoid any potential HARQ ACK mismatch between different UEs in the same multicast group

Agreement
For UE supports both ACK/NACK-based and NACK-only based HARQ-ACK feedback for multicast SPS PDSCH without PDCCH scheduling, select one or more of the following alternatives:
· Alt1: HARQ-ACK feedback option is configured per SPS configuration index.
· Alt2: HARQ-ACK feedback option is indicated in the SPS activation DCI. 
· Note: enabling/disabling HARQ-ACK feedback for multicast SPS can be discussed separately. 


Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Agreement:
From RAN1 perspective, the CFR for broadcast reception of RRC_IDLE/INACTIVE UEs, includes at least the following configurations:
· One set of parameters configured for PDSCH for broadcast reception with GC-PDSCH
· One set of parameters configured for PDCCH for broadcast reception with GC-PDCCH
· FFS: whether some parameters configured for PDSCH/PDCCH are optional/needed for the supported cases of CFR.
· FFS: If necessary, depending on the cases supported, starting PRB and the number of PRBs 
· The reference for starting PRB is Point A. (Following the same approach to determine reference for starting PRB as that defined in AI8.12.1.)

[bookmark: _Hlk80473180]Conclusion:
There is no specification support in Rel-17 for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs with configured/defined CFRs for group-common PDCCH/PDSCH with smaller size than the initial BWP, where the initial BWP has the same frequency resources as CORESET0 (i.e., Case B).

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, if searchSpace#0 is configured for MTCH, the mapping between PDCCH occasions and SSBs is the same as for SIB1.

Agreement:
Study and reach an agreement by RAN1#106b-e on whether Alt1 and Alt2 for MCCH change notification indication can accommodate at least 2 bits for the notification of MCCH configuration changes due to a session start and the notification of MCCH configuration changes of an ongoing session (including session stop).

Agreement:
The DCI format for GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH at least includes the following fields for broadcast reception with UEs in RRC_IDLE/INACTIVE state: 
· FDRA field
· TDRA field
· Modulation and coding scheme 
· Redundancy version
· FFS: 
· MCCH change notification (if supported and only for MCCH), 
· RB numbering starts from the lowest RB of the CFR and support of resource allocation with granularity of single or multiple RBs.
· HARQ process number and New data indicator
· VRB-to-PRB mapping
· other fields if needed.

Agreement
Only one CFR can be configured for group-common PDCCH/PDSCH carrying MCCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state.

Agreement
For broadcast reception with UEs in RRC_IDLE/INACTIVE state, the DCI size of GC-PDCCH scheduling a GC-PDSCH carrying MCCH/MTCH is aligned with DCI format 1_0 with CRC scrambled by C-RNTI in the CSS.

[bookmark: _Hlk80948815]Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use the same bandwidth configurations for the CFR of GC-PDCCH/PDSCH carrying MCCH and the CFR of GC-PDCCH/PDSCH carrying MTCH.
· FFS: use of different bandwidth configurations for the CFR of GC-PDCCH/PDSCH carrying MCCH and the CFR of GC-PDCCH/PDSCH carrying MTCH

Conclusion:
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs, there is no specification support in Rel-17 of different CSS types for GC-PDCCH scheduling MCCH and MTCH.

Agreement:
Study whether the Type-x CSS supported for multicast in RRC_CONNECTED can be reused as baseline for broadcast in RRC_IDLE/RRC_INACTIVE for GC-PDCCH scheduling MCCH and MTCH.

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs with broadcast reception, if common search space other than searchSpace#0 is configured for MTCH, the mapping of PDCCH monitoring occasions to SSBs can be configured with a rule.
· The existing rule defined for OSI in TS 38.331 is used as starting point to define the above rule.

Appendix 7: Agreements in RANP#93 e-meetings
Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Agreement:
· The following aspects can be considered to be within the scope of the Rel-17 MBS WID and can be further discussed in the WGs with the aim of minimizing specification impacts:
· Configurable scrambling sequence initialization for PDCCH/PDSCH and DMRS sequence generator initialization for PDCCH/PDSCH for broadcast transmission (as supported for RRC_CONNECTED UE).
· Configuring TRS as QCL sources for broadcast transmission (as supported for RRC_CONNECTED UE).
· Note: For broadcast transmission, the presence of TRS would be optional from a network perspective. 
· Note: Any SFN operation is transparent to the UE

Agreement (Updated proposal from RAN1#106e):
For a configured/defined CFR for GC-PDCCH/PDSCH carrying MCCH and MTCH for broadcast reception with UEs in RRC IDLE/INACTIVE state.
· Support Case-C
· Support at least one of Case D and Case E. 
· Down-selection to be made at RAN1#106b-e
· Note: Case C, D and E are defined in previous agreements

Appendix 8: Agreements in #106b e-meetings
RAN1#106b-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs

Agreement:
The starting PRB and the length of PRBs of CFR are jointly indicated reusing the RIV indication mechanism in the same way as locationAndBandwidth of a BWP.

Agreement: 
RBG and PRG for multicast GC-PDSCH in CFR are defined using the same procedure as for unicast PDSCH in DL BWP.
· For RBG, the size is defined based on the starting PRB of the CFR, size of the CFR and the higher layer parameter rbg-Size configured by PDSCH-Config for multicast in the CFR.
· For PRG, the size is defined based on the starting PRB of the CFR, size of the CFR and precoding granularity for multicast which can be equal to one of the values among {2, 4, wideband}.
· Note: Whether the RBG and PRG size for multicast (configured directly or indirectly) is the same as for unicast can be discussed separately.

Agreement:
The number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17.

Agreement:
For LBRM and TBS determination for GC-PDSCH, the default value of the maximum number of layers is 1 if maxMIMO-Layers in PDSCH-Config for MBS in CFR is not configured.

Agreement:
For determination of maximum modulation order for LBRM and TBS determination for GC-PDSCH,
· if mcs-Table in PDSCH-Config for MBS is not configured in CFR, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16).

Agreement:
For multicast of RRC_CONNECTED UEs, the G-RNTI(s) is/are configured
· Opt.2: per serving cell.
· FFS G-CS-RNTI(s)

Agreement:
The ‘TPC command for scheduled PUCCH’ field is not needed for the first DCI format for multicast.
· FFS: Whether the field should be reserved or should be removed.

Agreement:
The ‘TPC command for scheduled PUCCH’ field is not needed for the second DCI format for multicast.
· FFS: Whether the field should be reserved or should be removed.

Agreement:
The first and second DCI formats for multicast can be configured in the same or different search space sets belonging to type-x CSS.

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.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· If the size of CFR (i.e. ) 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 ;otherwise, 



Agreement: 
For GC-PDSCH scheduled with the first DCI format for multicast, RB numbering starts from the lowest RB of the CFR.

Agreement: 
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format for RRC_CONNECTED UEs, =0.

Agreement: 
For initializing scrambling sequence generator for GC-PDSCH scheduled by the first DCI format for multicast received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in PDSCH-Config in a CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)

Agreement: 
For initializing sequence generator for DMRS of GC-PDSCH, 
· and are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the second DCI format
·  is given by the higher-layer parameter scramblingID0 if provided in PDSCH-Config in a CFR used for GC-PDSCH and the GC-PDSCH is scheduled by GC-PDCCH using the first DCI format;
·  otherwise;
· FFS:  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the GC-PDSCH transmission if second DCI format is used, otherwise .
Agreement:
The association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, i.e., a value of the HARQ process number field in a DCI format indicates an activation for a SPS GC-PDSCH configuration for multicast with a same value as provided by sps-ConfigIndex in a SPS-Config-Multicast.

Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the first DCI format for RRC_CONNECTED UEs, 
· [image: ] equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET configured within CFR-Config-Multicast for the GC-PDCCH; [image: ] otherwise.
· [image: ] = 0. 

Agreement:
For initializing sequence generator for DMRS of GC-PDCCH with the first DCI format received in Type-x CSS for RRC_CONNECTED UEs, 
· [image: ] equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET configured within CFR-Config-Multicast for the GC-PDCCH; [image: ] otherwise. 

Agreement:
Study the following options for the LBRM/TBS determination for PTP retransmission of multicast.
· Option 1: based on the LBRM/TBS determination of the PTM initial transmission using same HPID and NDI.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission.

Mechanisms to improve reliability for RRC_CONNECTED UEs

Agreement:
The group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling.

Agreement:
If the group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is not configured, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling. 

Agreement:
When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for HARQ-ACK feedback/CSI for unicast for the same priority or PUSCH transmission for the same priority, support UE multiplexing the NACK-only based feedback with the HARQ-ACK feedback/CSI on PUCCH or on to PUSCH by transforming NACK-only into the ACK/NACK HARQ bit. 
· This applies to at least the case of the feedback addressing one TB. NACK-only based feedback for more than one TBs is to be handled separately. 
· Note: When the TB is correctly decoded, the ACK will be transmitted and multiplexed with others. 
· FFS the case of PUCCH for SR. 


Agreement:
When more than one NACK-only based feedback are available for transmission in the same PUCCH slot, further decide based on the following subset of alternatives (from previous agreement) with potential further down-selection:
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· Alt2: Support sub-slot based PUCCH for this case. 
· Alt3: Support UE transmitting more than one slot-based PUCCHs in the same PUCCH slot. 
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· Alt5: NACK-only bundling


[bookmark: _Hlk85124578]Agreement:
Confirm the WA made in RAN1#106-e meeting regarding enabling/disabling HARQ-ACK feedback. 

Agreement:
For group-common DCI indicating whether ACK/NACK based HARQ-ACK feedback is enabled/disabled, down-select from the following alternatives:
· Alt1: Reuse one existing field in the group-common DCI.
· Alt2: Introduce a new field in the group-common DCI. 

Agreement:
For multicast SPS PDSCH without PDCCH scheduling, HARQ-ACK feedback option is configured by UE RRC signalling. 
· FFS: Whether the configuration is per SPS configuration index or per G-CS-RNTI.
· Note: Whether there is a UE capability for support of NACK-only based HARQ-ACK or not will be discussed as part of UE features discussion.

Agreement:
· If configured, the pdsch-AggregationFactor for multicast dynamic scheduling is configured per G-RNTI. 
· If configured, the pdsch-AggregationFactor for multicast SPS is configured per SPS-Config-Multicast. 
Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
1. (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
2. (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
1. Alt1: equal to 1.

Agreement:
For UE supporting both ACK/NACK based and NACK-only based feedback for multicast, for the same G-RNTI, support the following
· UE can be configured with either ACK/NACK based or NACK-only feedback for a single G-RNTI.
· Note: Case1-1: if configured with ACK/NACK based feedback, UE can be optionally configured a separate PUCCH-Config/PUCCH-ConfigurationList for multicast. Otherwise, PUCCH-Config/PUCCH-ConfigurationList for unicast applies (This has been agreed.)
· Case 1-2: if configured with NACK-only based feedback, when separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is not configured, PUCCH-Config/PUCCH-ConfigurationList for unicast applies. 

Agreement:
For the priority index for the first DCI format for GC-PDCCH, support the following Alt2 from the previous agreement: 
· Alt1: Optionally configured to be included in the DCI format. If not configured, the priority index is not included in the DCI format and is low priory by default.
· Alt2: Always low priority, i.e., the priority index is not included in the DCI format. 

Agreement:
For TDM-ed unicast and multicast, for Type-1 HARQ-ACK codebook construction for ACK/NACK-based unicast and multicast to be multiplexed in the same PUCCH resource, determining PDSCH reception candidate occasions can be configured between the following alternatives from the previous agreement:
· Alt 1:
· for slot timing values  in the intersection of  set for unicast (termed set A) and  set for multicast (termed set B), based on union of the PDSCH TDRA sets, 
· for slot timing values  in set A but not in set B, based on PDSCH TDRA set for unicast, and
· for slot timing values  in set B but not in set A, based on PDSCH TDRA set for multicast. 
· Alt 2: for slot timing values  in the union of  set for unicast and  set for multicast, based on the union of the PDSCH TDRA sets.
· Support of Alt. 1 is a UE capability

Agreement:
For multiplexing the ACK/NACK-based HARQ-ACK feedback for multicast and unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the following Alt1 from the previous agreement:
· Alt.1: The last DCI for unicast
· FFS: Any details when last DCI is missed by the UE if it is necessary to make them different from current specifications for this case.

Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, both searchSpace#0 and common search space other than searchSpace#0 can be configured for GC-PDCCH scheduling MTCH.

Agreement:
The PDCCH/PDSCH parameters for broadcast reception with GC-PDCCH/PDSCH, which are not configured, use as default the value of the PDCCH/PDSCH parameters for the configuration of the Rel-15/Rel-16 initial BWP for RRC_IDLE/RRC_INACTIVE UEs.

Agreement:
For initializing scrambling sequence generator for GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.
· 
[bookmark: _Hlk85129373]Agreement:
For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support slot-level repetition for MTCH.
Agreement: 
For initializing scrambling sequence generator for GC-PDSCH for MCCH/MTCH for broadcast, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a CFR used for GC-PDSCH for MCCH/MTCH and the RNTI equals the G-RNTI or MCCH-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission.

Agreement: 
For initializing sequence generator for DMRS of GC-PDCCH for MCCH/MTCH for broadcast,
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in a CFR used for the GC-PDCCH for MCCH/MTCH;  otherwise.

Agreement:
For initializing sequence generator for DMRS of GC-PDSCH for MCCH/MTCH for broadcast,
· equals the higher-layer parameters scramblingID0 if it is configured in the DMRS-DownlinkConfig IE in a CFR used for GC-PDSCH for MCCH/MTCH;  otherwise.

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

Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, MTCH scheduling is associated with a window defined by the MTCH monitoring periodicity and the starting of the periodicity
· FFS: the window is associated to one or multiple or all G-RNTI.
 
Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, at least support that within the MTCH scheduling window, the association between the PDCCH monitoring occasions and SSB is defined as:
· the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in MTCH transmission window/N). 
· For the purpose of associating PDCCH monitoring occasion for MTCH and SSB, the UE assumes that, in the MTCH scheduling window, PDCCH for an MTCH scrambled by G-RNTI is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB.
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