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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#104b-e:
[104b-e-NR-MBS-01] Email discussion/approval on mechanisms to support group scheduling for RRC_CONNECTED UEs with checkpoints for agreements on Apr-15, Apr-20 – Fei (CMCC) 
In this contribution, we summarize the related issues and proposals based on the contributions submitted in RAN1#104b-e under the agenda item 8.12.1 [3]-[25]. The following sections are structured as follows.
From section 2 to 7, we categorized the key issues raised by contributions into 6 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 one or several initial proposals related to this issue are recommended by moderator in sub-section X.2, and then in sub-section X.3 one or more tables are provided to collect company views for the initial proposals in the 1st round email discussion, and then in sub-section X.4 the proposals will be updated based on companies’ inputs. As email discussion goes on, we may add more sub-sections for companies to provide views for the next round email discussion and for moderator to provide further updated proposals. 
In section 8, 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.

Issue #1: CFR for MBS
Background and submitted proposals
Background
In RAN1#104-e, the following agreements were achieved for CFR for multicast of 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
· [bookmark: _Hlk68929405]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
· [bookmark: _Hlk68944711]FFS whether to support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities
· [bookmark: _Hlk68947374]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:
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

Submitted Proposals
· Huawei, HiSilicon
· Proposal 3: For CFR confined within a dedicated unicast BWP, 
· [bookmark: _Hlk68929493]It is up to gNB to schedule unicast or multicast within the CFR, and
· Additional CORESETS could be configured if the CFR does not fully contain the CORESETS configured for unicast scheduling with the total number not exceeding UE capability. 
· OPPO
· [bookmark: _Hlk68872144]Observation 1: Even though CFR is configured as MBS specific BWP, it is not necessarily to activate the BWP for MBS reception.
· Proposal 1: Option 2A should be agreed for CFR configuration, where MBS specific BWP should not occupy BWP ID 0~4 and should not be activated.
· Proposal 2: Configuring a UE with no unicast reception in the common frequency resource is not supported.
· Proposal 3: Support more than one common frequency resources per UE / per dedicated unicast BWP subjected to UE capabilities.
· Spreadtrum
· Proposal 1: UE can be configured with or without unicast reception in the common frequency resource.
· Proposal 2: Support only one common frequency resource per dedicated unicast BWP per UE.
· ZTE
· Proposal 1: A unified CFR design is used for broadcast reception in RRC_IDLE/RRC_INACTIVE states, broadcast reception in RRC_CONNECTED state, multicast reception in RRC_INACTIVE state and multicast reception in RRC_CONNECTED state.
· Proposal 2: Regarding the CFR configuration, 
· Starting PRB and the number of PRBs is needed no matter whether the CFR equal to the dedicated unicast BWP or not
· One subcarrierSpacing and one cyclicPrefix separate from those of the dedicated unicast BWP should be included
· Proposal 3: The CFR configuration for broadcast further includes: 
· One PDSCH-ConfigCommon for MBS (i.e., separate from the PDSCH-ConfigCommon of the dedicated unicast BWP)
· One PDCCH-ConfigCommon for MBS (i.e., separate from the PDCCH-ConfigCommon of the dedicated unicast BWP)
· Proposal 6: Up to 3 CORESETs in addition to existing CORESETs in the dedicated unicast BWP can be configured for a CFR.
· vivo
· Proposal 1: For RRC_CONNECTED UEs, when defining/configuring common frequency resource for group-common PDCCH/PDSCH, Option 2B is preferred.
· 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.
· CATT
· [bookmark: _Hlk68872299]Observation 1: BWP switching is needed between MBS specific BWP and dedicated unicast BWP according to Rel-15/16 principle because they are two independent BWPs and configurations.
· Observation 2: MBS specific BWP may not be feasible when a UE can support to be configured with only one BWP.
· Proposal 3: Option 2B, MBS frequency region, is supported to define MBS common frequency resource for RRC_CONNECTED UEs.
· Proposal 4: For MBS frequency region, the starting PRB is referenced to the starting PRB of the dedicated unicast BWP.
· Proposal 5: RIV indication mechanism in Rel-15 NR can be reused to indicate MBS frequency region, and one field can be added to BWP-DownlinkDedicated IE.
· Proposal 6: It is supported that a UE can receive unicast services in the common frequency resource.
· Proposal 7: PDSCH-Config for CFR can share the common fields in PDSCH-Config for unicast to reduce signaling payload size for MBS.
· Proposal 8: PDCCH-Config for CFR can share the common fields in PDCCH-Config for unicast to reduce signaling payload size for MBS.
· Proposal 9: Common frequency resource for multicast is optional.
· Proposal 10: If configured, at most one MBS common frequency resource is supported per UE/per dedicated unicast BWP based on UE capability.
· Proposal 11: Common frequency resource configuration can be used for PTM scheme 2. The bounding information between UE-specific PDCCH and group-common PDSCH should be further studied.
· Proposal 19: When MBS frequency region (Option 2B) is supported, up to one CORESET can be configured specifically for MBS service on a dedicated unicast BWP.
· Proposal 20: When MBS frequency region (Option 2B) is supported, shared CORESET by MBS service and unicast service can be supported on a dedicated unicast BWP.
· Nokia
· Proposal-1: The key requirement for receiving multicast data using group common PDCCH is to signal the starting PRB relative to the UE-dedicated BWP as a frequency resource / PRB offset parameter, and the length of PRBs or CFR size for the MBS CFR.
· Note: The signaling details of these parameters could be RAN2 decision.
· Proposal-2: The starting PRB should be referenced to the starting PRB of the dedicated unicast BWP (option 2 for MBS CFR option 2B).
· Observation-1: The UE would have two different PDCCH / PDSCH-config parameters for MBS CFR and unicast within a single UE-dedicated BWP.
· Proposal-3: Mechanisms for applying different PDCCH / PDSCH-config parameters within the same UE-dedicated BWP needs to be further studied and clarified, especially considering shared CORESETs, search spaces and other similar parameters between multicast and unicast.
· Observation-2: The key difference between option 2A and 2B is related to the RRC signaling of the common frequency resources:
· Option 2A requires the signaling of MBS specific BWP with parameters possibly taken from current BWP configurations and would possibly require BWP switching based on center frequency alignment.
· Option 2B requires the signaling of the MBS frequency region – in terms of the starting PRB and length of PRBs within each UE’s dedicated unicast BWP, and PDCCH/PDSCH-config parameters.
· The impact of option 2A on the number of BWPs that can be configured for a UE needs to be studied and clarified.
· Observation-3: Currently it is not clear whether simultaneous reception of unicast and multicast traffic within the same slot is possible with option 2A.
· Proposal-4: Agree on selecting option 2B for configuring multicast common frequency resources, due to the additional complexities involved in the use of option 2A related to BWP switching.
· Proposal-5: Further study and agree on the commonalities identified between the multicast and broadcast CFR design.
· Observation-4: It would be beneficial to maintain currently defined limits for the number of CORESETs, in order to minimize UE and gNB complexity and to ensure backward compatibility.
· Proposal-6: The existing limits on the number of CORESETs for UE-specific BWPs are also applied to those BWPs with MBS CFR, and the number of CORESETs configured within the MBS CFR should be left to gNB implementation.
· Observation-5: The motivation for configuring RRC_CONNECTED UEs with no unicast reception within the MBS CFR needs to be further clarified.
· Observation-6: Multiple common frequency resources can be configured per UE based on gNB implementation – even though the motivations for doing so are not clear, with the maximum limit dependent on UE capabilities and available system resources.
· Observation-7: For multicast traffic, the motivation for configuring multiple CFRs per UE requires further clarification, and for broadcast traffic, there are potential benefits in terms of power savings from having multiple overlapping CFRs configured per UE, depending on UE capabilities and traffic characteristics.
· Proposal-7: Agree to limit CFRs to one per UE per BWP, considering factors such as additional signaling required for configuring multiple CFRs, and that a single CFR could be utilized to configure multiple MBS services
· Proposal-8: Agree that CFR for multicast defaults to the UE-dedicated unicast BWP, and when there is no explicit unicast traffic scheduled within the BWP.
· Proposal-9: Agree that CFR concept and related configurations for starting PRB and length of PRBs are only applicable for PTM scheme 1.
· MediaTek
· [bookmark: _Hlk68873407]Proposal 4: Send LS to RAN4 to confirm whether Option 2A needs BWP switching delay when simultaneous receiving unicast and multicast services if Option 2A is used to configure the MBS CFR.
· Proposal 5: Network implementation guarantee the allocation of common frequency resource for UEs in connected mode to receive the PTM transmission.
· Proposal 8: Not increase the total existing number of CORESET and search space for NR MBS scheduling.
· Proposal 6: Not support more than one common frequency resources for NR MBS.
· FUTUREWEI
· Proposal 1: The starting PRB and the number of PRBs of the CFR within the unicast BWP is signaled in the SIB as a baseline. Additional configuration using RRC can also be considered. 
· Proposal 2: Both starting location and the length can be jointly encoded to reduce overhead in the signaling.
· Proposal 3: Baseline of 1 CFR per unicast BWP per UE is supported. Additional CFR greater than 1 is FFS.
· Proposal 4: CFR configuration for UEs in Idle state should be supported.
· [bookmark: _Hlk68941587]Observation 1: The number of CORESET(s) for group-common PDCCH within the common frequency resource for group-common PDSCH should be considered during UE capability discussions for MBS-enabled UE.
· ETRI
· Proposal1: The 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 should be supported for the common frequency resource.
· Proposal2: The starting PRB of the dedicated unicast BWP is used as a reference point to indicate the starting PRB of the MBS frequency region.
· CMCC
· Proposal 1. UE cannot be configured with no unicast reception in the common frequency resource.
· Proposal 2. Support only one common frequency resource for multicast service per dedicated unicast BWP.
· Proposal 3. For RRC_CONNECTED UEs, PDSCH-config/PDCCH-config/SPS-config(s) for MBS can be optional configured for CFR. If the PDSCH-config/PDCCH-config for MBS is not configured, the PDSCH-Config/PDCCH-config of the dedicated unicast BWP can be re-used for group-common PDCCH/PDSCH.
· Proposal 4. If the CFR is equal to the unicast BWP, the signalling of starting PRB and the length of PRBs is not needed, which the configuration of starting PRB and the length of PRBs of unicast BWP is re-used.
· Proposal 7. The mandatary maximum number limit of CORESETs per BWP (i.e., 3 for single-TRP or 5 for multi-TRP) is kept for Rel-17 MBS. Additional CORESETs for MBS can be optionally supported.
· Proposal 8. The CORESET(s) confined within the CFR can be used for group-common PDCCH for multicast service and UE-specific PDCCH for unicast service.
· Proposal 16. For RRC_CONNECTED UEs, the same CFR with RRC_IDLE/INACTIVE UEs is used for broadcast reception when the same group-common PDCCH and the corresponding scheduled group-common PDSCH are received by both RRC_IDLE/RRC_INACTIVE UEs and RRC_CONNECTED UEs, but can be different from the CFR used for multicast reception.
· Proposal 17. For RRC_CONNECTED UEs, the group-common PDCCH and the corresponding scheduled group-common PDSCH for broadcast reception are transmitted in UE-specific active BWP, which can be different from the group-common PDCCH/PDSCH received by RRC_IDLE/RRC_INACTIVE UEs when UE-specific active BWP of RRC_CONNECTED UE does not totally contain the common frequency resource of RRC_IDLE/INACTIVE UEs.
· Proposal 18. For RRC_CONNECTED UEs, the same CFR is used for broadcast reception and multicast reception, when UE-specific active BWP of RRC_CONNECTED UE does not totally contain the common frequency resource of RRC_IDLE/INACTIVE UEs.
· Intel
· [bookmark: _Hlk68947652]Proposal 1: A default CFR identical to active unicast BWP can be defined for UEs when no CFR configuration is provided
· Proposal 2: RAN1 should strive for unified CFR for CONNECTED and IDLE mode UEs
· Proposal 3: MBS capable UEs may support an additional CFR CORESET for monitoring MBS PDCCH and the support of the additional CORESET can be a UE capability.
· Proposal 4: The UE expects no restriction on unicast reception within the CFR since it is contained within the active DL BWP of the UE.
· Proposal 5: One CFR per dedicated BWP is sufficient for scheduling MBS transmissions.
· Proposal 12: For PTP or PTM scheme 2, the CORESET scheduling MBS (re)transmission can be configured outside the MBS frequency region. 
· Apple
· Proposal 1: The starting PRB of CFR is referenced to the Point A.
· Qualcomm
· Proposal 1: For RRC_CONNECTED UEs, a common frequency resource is defined as an MBS specific BWP (Option 2A).
· UE can monitor a CFR if it is full within the associated unicast BWP and with same numerology, where no BWP switching when receiving unicast and multicast.
· One or more CFRs can be configured per UE subject to UE capability.
· One or more CFRs can be configured per dedicated BWP subject to UE capability.
· Proposal 2: For RRC_CONNECTED UEs, the LBRM for GC-PDSCH TBS is determined per CFR.
· Proposal 3: For RRC_CONNECTED UEs, the xOverhead for GC-PDSCH TBS determination is configured per CFR.
· Proposal 4: For RRC_CONNECTED UEs, the MAC-CE over GC-PDSCH can be used to active SPS ZP CSI-RS configured per CFR.
· Proposal 5: For RRC_CONNECTED UEs, more than one CORESET for GC-PDCCH can be configured per MBS CFR.
· Keep the maximum total number of CORESETs per MBS CFR same as that of unicast BWP.
· Keep the maximum total number of CORESETs per UE unchanged.
· Samsung
· Proposal 1: An MBS frequency region within the active DL BWP is configured to a UE for MBS operation.
· Observation 1: 
· (a) It is a gNB implementation aspect whether or not to configure unicast receptions for a UE in the CFR. 
· (b) Group-common PDCCH/PDSCH configuration can follow UE-specific PDCCH/PDSCH configuration.
· (c) There is no need to support more than one CFR for a UE within an active DL BWP.
· (d) Configuration of a CFR is not necessary (if not configured, the CFR is the active DL BWP).
· (e) There is no need to introduce PTM scheme 2.
· (f) An active BWP change needs to be common for unicast and multicast.
· Observation 2: There is no need to increase the number of CORESETs for a UE configured with MBS and unicast PDSCH.
· LGE
· Proposal 1: Support both Option 2A and 2B for both multicast and broadcast regardless of RRC states for compromise as follows:
· Option 2A for a wider MBS specific BWP than the initial DL BWP or UE’s active DL BWP, and 
· Option 2B for a frequency region within or equal to the initial DL BWP or UE’s active DL BWP.
· Which option is used is up to gNB configuration
· The existing term ‘BWP’ is re-used to specify CFR in specifications.
· Proposal 2: Connected UE should maintain at least one UE’s active BWP as specified in REL-15/16.
· Proposal 3: BWP switching between MBS specific BWP and UE’s active BWP is NOT supported. UE is allowed to simultaneously activate one MBS specific BWP and one UE’s active BWP.
· Proposal 4: MBS capable UE activates only one MBS DL BWP at a time for REL-17.
· Convida
· Proposal 4: Unified CFR design should be used for MBS for RRC_IDLE/INACTIVE and RRC_CONNECTED UEs.
· Proposal 5: Dedicated MBS BWP (option 2A) should be supported for RRC_CONNECTED UEs and RRC_IDLE/INACTIVE UEs in NR MBS.
· Proposal 6: Dedicated CORESET(s) should be configured for NR MBS in addition to the existing CORESETs in UE dedicated BWP.
· Lenovo
· Proposal 1: An MBS frequency region with contiguous PRBs confined within the dedicated unicast BWP is configured for MBS, i.e., Option 2B is supported.
· Proposal 2: The starting PRB index and the number of contiguous PRBs of the MBS frequency region are configured within the dedicated unicast BWP via RRC signaling.
· Proposal 3: The starting PRB of the MBS frequency region is configured with reference to the starting PRB of the dedicated unicast BWP.
· Proposal 6: RB numbering within the common frequency region is with reference to the lowest RB of the common frequency region.
· NTT Dococmo
· Proposal 1: Support Option 2A to define a common frequency resource for group-common PDCCH/PDSCH.
· BWP switching is not supported.
· Proposal 2: Support at most one common frequency resource per dedicated unicast BWP.
· Observation 1: CORESET(s) for CFR is needed when any existing CORESETs for unicast are not included in the CFR.
· ASUSTeK
· Proposal 3: 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.  
· Ericsson
· Observation 4: With Option 2A, the UE would need to have two simultaneously active BWPs, which is preferable to BWP switching.
· Observation 5: The use of two active BWPs will have significant MAC layer impact and require significant RAN2 work
· Proposal 5: If 2A is selected, when the unicast and multicast BWs are the same, it should be possible to configure MBS on the unicast BWP alone, i.e. without using an MBS BWP.
· 	Proposal 6: If 2A is selected, when MBS is configured on the unicast BWP, it should be possible to use MBS-specific RRC configurations of PDCCH, PDSCH and SPS on the unicast BWP.
· 	Proposal 7: If 2A is selected, when MBS is configured on the unicast BWP, it should be possible to reuse the unicast RRC configurations of PDCCH, PDSCH and SPS for MBS by not using any MBS-specific RRC configurations for MBS.
· Observation 6: When multicast uses the same frequency range as unicast, there is no need to explicitly RRC configure a CFR (frequency range), since the unicast frequency range, as given by the unicast BWP, then applies for both unicast and MBS.
· 	Proposal 8: If 2B is selected, explicit configuration of the CFR (frequency range) is optional when the CFR is the same as the unicast BWP.
· 	Proposal 9: If 2B is selected, it should be possible, as a special case, to reuse the unicast RRC configurations of PDCCH, PDSCH and SPS for MBS, in which case MBS-specific configurations are not used.
· Proposal 10:  If 2A is selected, and no MBS BWP has been configured (i.e. for multicast), the UE should receive the broadcast BWP like an MBS BWP, which should allow parallel reception of unicast and broadcast.
· Proposal 11: If 2A is selected, when the UE is RRC configured with an MBS BWP and MCCH configured with a broadcast BWP, these BWPs need to be aligned in the sense of using the same frequency range. In this case the MBS BWP “inherits” the broadcast BWP, so that the broadcast BWP is not counted as an additional BWP in the overall number of BWPs that the UE is configured with.
· Proposal 12: The frequency range and broadcast configurations of PDCCH, PDSCH and SPS, as indicated by MCCH, are inherited by the unicast BWP and become additional configurations of the unicast BWP, which allows parallel reception of unicast, multicast and broadcast using a single active BWP.
· Proposal 13: Downselect to Option 2B for the unicast & MBS multicast use case.
· Proposal 14: Extend Option 2B to support also broadcast, to allow UEs in RRC Connected to receive in parallel unicast, multicast and broadcast transmissions using the unicast BWP as the active BWP. The broadcast CFR and PDCCH, PDSCH and SPS configurations are inherited by the unicast BWP as additional configurations.
· Proposal 15: If 2B is selected, the reference point for the starting PRB of the CFR is Point A.
· Proposal 24: The CORESET for group common PDCCH is counted toward of the already existing CORESET capability of the UE. No additional  number of CORESET capability is defined for MBS only. 

Initial Proposals based on contributions
Summary
We have agreed in the last meeting that the CFR for multicast of RRC-CONNECTED UEs includes the frequency resources, PDCCH-config/PDSCH-config/SPS-config(s) for MBS, although based on this we can continue discussing other detailed issues, it would be better that we make a decision on the down-selection of Option 2A and 2B as soon as possible. Regarding Option 2A, based on contributions submitted in this meeting, companies still have different understandings on whether BWP switching is needed between MBS specific BWP and dedicated unicast BWP if only one active BWP at a time is allowed for the UE in the specification according to Rel-15/16 principle, and whether the specification needs to be enhanced to allow the UE to have two active BWPs. As pointed out in [25], with Option 2A, the UE would need to have two simultaneously active BWPs, which is preferable to BWP switching, and the use of two active BWPs will have significant MAC layer impact and require significant RAN2 work (see	TS 38.321 - 5.15 Bandwidth Part (BWP) operation). In [4], it is suggested to send LS to RAN4 to confirm whether Option 2A needs BWP switching delay when simultaneous receiving unicast and multicast services if Option 2A is used. It seems the proponents of Option 2A did not provide clear explanation regarding whether the UE need to support two simultaneously active BWPs or not. Regarding Option 2B, companies have no doubt that the simultaneous reception of unicast and multicast in the same slot can be supported without BWP switching. From moderator point of view, one way to move forward is that RAN1 continues discussing more details of Option 2A (e.g., whether the UE need to support two simultaneously active BWPs or not, etc.) to see if RAN1 can reach a common understanding on Option 2A in this meeting, and RAN1 will try to make a down-selection in RAN1#105-e. If RAN1 cannot make the decision before the end of RAN1#105-e, RAN1 will send an LS to RAN2 and the down-selection will be up to RAN2. I hope proponents of Option 2A can provide more details on this option during the email discussion so that we can try to have a common understanding on it.
Regarding the reference point of the starting PRB of Option 2B for CFR, 6 companies have explicit proposals, 2 [Ericsson, Apple] of them propose to take Point A as the reference for the starting PRB of the CFR (i.e., option 1), others propose to take the starting PRB of the dedicated unicast BWP as the reference point (i.e., option 2). Although option 2 seems a straightforward way and implies less overhead since the CFR is within the dedicated unicast BWP, Ericsson provided a reason for using option 1 in [25] which seems reasonable, i.e., with option 1 there is no need to reconfigure the CFR because of a dedicated unicast BWP reconfiguration. Therefore, moderator suggest companies further consider whether option 1 is acceptable taking into account the reason raised by Ericsson.
Regarding the FFS whether UE can be configured with no unicast reception in the common frequency resource, at least eight companies think such kind of restriction is not necessary, and it is up to gNB implementation to schedule unicast or multicast within the CFR.
Regarding the FFS whether Coreset(s) for CFR in addition to existing Coresets in UE dedicated BWP is needed, companies have different views. In a summary, there are two options as below. It seems Option 1 has more supporters, and one company thinks that this issue should be considered during UE feature discussions for MBS-enabled UE. Moderator tends to mark this issue as medium priority, and companies are encouraged to express their views on whether we should defer discussion on this issue.
· Option 1: The maximum number of CORESETs per BWP is not increased for support of MBS if a CFR is confined within the BWP. The CORESETs include the CORESETs configured in the dedicated unicast BWP and the CORESETs configured in the CFR which is confined within the dedicated unicast BWP.
· Option 2: The maximum number of CORESETs per serving cell is not increased for support of MBS, but the maximum number of CORESETs per BWP can be increased to up to N based on UE capability for support of MBS if a CFR is confined within the BWP. The CORESETs include the CORESETs configured in the dedicated unicast BWP and the CORESETs configured in the CFR which is confined within the dedicated unicast BWP.
Regarding whether the CORESETs can be shared for unicast and multicast, there are basically 4 options in a summary as below. Since no company proposes specific restriction for this issue, moderator is trying to check if Option 1 can be acceptable for companies, and hope companies can express their views on this issue. 
If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP,
· 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.
Regarding the FFS whether to support more than one CFR per UE / per dedicated unicast BWP subjected to UE capabilities, 9 companies [Spreadtrum, CATT, Nokia, MTK, FutureWei, CMCC, Intel, Samsung, NTT Docomo] explicitly propose that one CFR per BWP is sufficient. 2 companies [OPPO, Qualcomm] propose to support more than one CFR per BWP subject to UE capability. Based on majority view, moderator propose that zero or one CFR per BWP is supported, and more than one CFR per BWP is FFS. However, moderator wants to check with companies whether such a scenario need to be supported as illustrated in the following figure, in which UE1 and UE2 receive MBS service 1 in group 1 and UE2 and UE3 receive MBS service 2 in another group 2. If it needs to be supported, then UE2 may need to be configured with more than 2 CFRs in a BWP. Even this scenario is not supported, UE2 can still receive MBS service 2 in a PTP manner but it cannot be grouped together with UE3.
[image: ]
Regarding whether the use of a CFR for multicast is optional or not, 5 companies [CATT, Nokia, Intel, Samsung, Ericsson] propose that the CFR for multicast defaults to the dedicated unicast BWP if no CFR configuration is provided in this dedicated unicast BWP. However, it is unclear in this case how the UE identifies whether it should receive multicast in this dedicated unicast BWP assuming that the RRC configurations of PDCCH/PDSCH/SPS for unicast can be reused for multicast, or it should not receive multicast in this dedicated unicast BWP. Therefore, it seems that the key point here is not whether a CFR for multicast is optional or not, but whether it is possible to reuse the frequency resources and RRC configurations of PDCCH/PDSCH/SPS for unicast in the dedicated unicast BWP for multicast transmission or not.


Initial Proposals
The following moderator recommendations are made.
[Moderator’s recommendation]
[High] Initial Proposal 1-1: 
The down-selection of Option 2A and Option 2B for CFR will be made before the end of RAN1#105-e.
· If RAN1 cannot make the decision before RAN1#105-e, RAN1 will send an LS to RAN2 and the down-selection will be up to RAN2.

[High] Initial Proposal 1-2: 
For Option 2A of CFR for multicast of RRC-CONNECTED UE, UE needs to support two simultaneously active BWPs.

[High] Initial Proposal 1-3: 
For Option 2B of CFR for multicast of RRC-CONNECTED UE, the starting PRB of CFR is referenced to PointA.

[High] Initial Proposal 1-4: 
It is based on gNB implementation to schedule unicast or multicast within the CFR.

[Medium] Initial Proposal 1-5: 
Regarding the CORESETs for support of MBS, Option 1 is supported.
· Option 1: The maximum number of CORESETs per BWP is not increased for support of MBS if a CFR is confined within the BWP. The CORESETs include the CORESETs configured in the dedicated unicast BWP and the CORESETs configured in the CFR which is confined within the dedicated unicast BWP.
· Option 2: The maximum number of CORESETs per serving cell is not increased for support of MBS, but the maximum number of CORESETs per BWP can be increased to up to N based on UE capability for support of MBS if a CFR is confined within the BWP. The CORESETs include the CORESETs configured in the dedicated unicast BWP and the CORESETs configured in the CFR which is confined within the dedicated unicast BWP.
· FFS: the value of N

[High] Initial Proposal 1-6: 
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.
· 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.

[High] Initial Proposal 1-7: 
Zero or 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

[High] Initial Proposal 1-8: 
For RRC_CONNECTED UEs, it is possible to reuse the frequency resources and RRC configurations of PDCCH/PDSCH/SPS for unicast in the dedicated unicast BWP for multicast transmission.
· FFS: how to reuse the frequency resources and RRC configurations of PDCCH/PDSCH/SPS for unicast in the dedicated unicast BWP for multicast transmission

Company Views (1st round of inputs)
Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	1-1: We support Option 2B and the reason is well summarized by FL. If RAN1 can’t made the down-selection, we are afraid that RAN2 could not made same thing. Meanwhile, we think RAN1 is a better place to make such decision than RAN2.
1-2: This seems like observations instead of proposals.
1-3: We prefer the starting PRB of CFR is reference to the starting PRB of the associated unicast BWP for the sake of RRC signaling overhead reduction. Regarding the benefit of no need to reconfigure the CFR when the associated BWP is reconfigured if the starting PRB of the CFR is with reference to Point A, it is not clear to us. The CFR will be reconfigured when the associated dedicated BWP is reconfigured. With the starting PRB of the CFR is reference to the Point A, seemingly, the configuration of the CFR is not associated to the dedicated unicast BWP.
1-4: generally agree. 
1-5: agree.
1-6: agree.
1-7: agree.
1-8: We don’t fully understand the point. Maybe it is possible to delay it.

	Spreadtrum
	Fine with Proposal 1-1, 1-2, 1-3, 1-4, 1-5, 1-7.
For Proposal 1-8, we think the issue should be discussed later, depending on other proposals, e.g., proposal 2-1.

	Apple
	For Proposal1-2, it’s not exactly two active BPWs, if the MBS BWP is configured within the UE dedicated BWP. This proposal is more related to Proposal 1-5 whether the CORESET can be configured larger than 3 in a BWP.
We support Proposal 1-3, the starting PRB of CFR is referenced to Point A, this configuration can apply to group users to save the signaling overhead, it don’t require the gNB to calculate/configure the PRB offset to  dedicated BWP for each UE. 
For Proposal 1-8, we are ok with proposal for PTP transmission.

	CATT
	Proposal 1-1: Option 2B is supported.
· It is better for RAN1 rather than RAN2 making the decision. Currently, the most critical concern is whether BWP switching is needed or not, which cannot be fully/clearly demonstrated by companies. Even the decision of down-selection is forwarding to RAN2, the same situation/argument may also happen.
Proposal 1-2: Not support.
Proposal 1-3: Instead of point A, the starting PRB is referenced to the starting PRB of the dedicated unicast BWP. Similar view of Lenovo.
Proposal 1-4: Generally OK.
Proposal 1-5: Generally OK.
Proposal 1-6: Generally OK.
Proposal 1-7: ONLY support the main bullet. The motivation and benefit of the FFS are not so clear and persuasive.
Proposal 1-8: Generally OK.

	OPPO
	Proposal 1-1:
RAN1 should strive to make the down-selection within this meeting, we prefer not to make such a conclusion at the beginning of the meeting.

Proposal 1-2:
In our understanding, the MBS dedicated BWP is NOT necessarily activated as normal dedicated unicast BWPs. As the frequency range indicated in the MBS dedicated BWP is confined within the activated unicast BWP, UE can receive group common PDCCH/PDSCH within the frequency range with the MBS specific parameters (e.g.， PDCCH-config, PDSCH-config, SPS-config, etc.) even the MBS dedicated BWP is not explicitly activated. 

Proposal 1-3: 
As we are going to make down-selection, and seems this proposal does not impact other high priority issues in this summary, we suggest to postpone this issue.

Proposal 1-4: Agree.
Proposal 1-5: Fine to defer this issue.

Proposal 1-6: 
As CFR configuration includes PDCCH-config, CORESET usable for MBS can be indicated explicitly, there is no need to define implicit rule to indicate the CORESET applicable for MBS.
Proposal 1-7: Agree. 
Proposal 1-8: 
In our understanding this proposal is not needed.
As CFR configuration includes frequency resources and PDCCH/PDSCH/SPS, gNB is allowed to configure all these parameters identical as those for unicast dedicated BWP.

	ZTE
	For Proposal 1-1: It seems difficult to make down-selection in RAN1 based on previous discussion. It seems better if we can wait for the CFR outcome for UEs in IDLE state and see if we can select one solution with the most commonality between IDLE UEs and CONNECTED UEs. If we want to have such an agreement, we would prefer the following.
RAN1 strives to make down-selection between Option 2A and Option 2B for CFR before the end of RAN1#105-e, considering the commonality between IDLE UEs and CONNECTED UEs.
· If RAN1 cannot make the decision before RAN1#105-e, RAN1 will send an LS to RAN2 and the down-selection will be up to RAN2.
For Proposal 1-2: From our perspective, UE can support two simultaneously active BWPs for Option 2A. However, this doesn’t introduce any additional UE complexity if MBS BWP is fully confined with unicast BWP and share the same SCS. 
For Proposal 1-3: It seems not necessary to use PointA as the reference. We would propose to use the starting PRB of carrier bandwidth as the reference. Anyway, the CFR can’t be configured outside the carrier bandwidth. Meanwhile, the CFR configuration also doesn’t need to update when BWP switches if the SCS keeps the same.
For Proposal 1-4: Ok with this proposal.
For Proposal 1-5: From our perspective, it would be too restrictive to keep 3 CORESETs for all UEs receiving MBS. Currently, with one specific CORESET#0 for CSS and another CORESET for beam recovery, there is only one CORESET specific for unicast scheduling. If MBS and unicast have to share the same CORESET, the flexibility would be too limited. We would prefer Option2 to allow UE to report a larger UE capability.
For Proposal 1-6: For Option1, if the CORESET configured within CFR can be used to schedule unicast transmission, then it seems not necessary to configure CORESET in PDCCH-config that is fully contained in the CFR. Because, anyway, you can configure this CORESET in the PDCCH-config for MBS. In this sense, we prefer Option4 though we are also ok with Option1.
For Proposal 1-7: From our perspective, the use case for two CFRs are valid and we can also consider supporting more than one CFR. Thus, the following is proposed from us.
Zero or 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 subject to UE capability

For Proposal 1-8: We fail to see the benefit of this proposal. If no specific RRC configurations of PDCCH/PDSCH/SPS has been configured for MBS, then how can a UE determine whether to receive MBS service or not. It may be ambiguous whether there is no MBS service at all or network just wants the UE to reuse the same unicast configuration for MBS.


	CMCC
	1-1: Agree，slightly prefer option 2B
1-2: Agree, in current BWP framework, one UE can only support one active BWP at a time, if option 2A is supported, which means UE should support two active BWPs simultaneously.
1-3: Not agree, it is much straightforward to use the dedicated BWP as the reference RB allocation signalling.
1-4: Agree.
1-5: Prefer option 2
1-6: Prefer option 1, it can give gNB more scheduling flexibility. 
1-7: Support zero or one CFR, not support multiple. If multiple CFRs are configured, there will be multiple G-RNTI DCI sizes, which causes more complex on DCI size alignment.
1-8: Agree.

	NTT DOCOMO
	Proposal 1-1,Proposal 1-2: We are generally fine with FL’s proposal. We prefer Option 2A. We think that it is possible to support two active BWPs without significant spec impact. 
Proposal 1-4: We are fine with FL’s proposal.
Proposal 1-5: We are fine with FL’s proposal. To minimize implementation impact Option 1 is preferred.
Proposal 1-6: We are fine with FL’s proposal. We don’t see any motivation to make the CORESET for MBS unusable for unicast, and vice versa.
Proposal 1-7: We are fine with FL’s proposal.
Proposal 1-8: We are fine with FL’s proposal. When configurations of PDCCH/PDSCH/SPS for multicast is not provided in the CFR, the corresponding configurations for unicast should be reused for multicast.

	Huawei/HiSilicon
	If defer the decision on option2A/2B, any discussion for next-step issues for each option should be deterred as well given the limited time for this meeting. Therefore, proposals 1-1, 1-2, and 1-3 can wait. Proposal 1-4 ok. If proposal 1-5 depends on option2A/2B and is medium, discussion can wait as well. “if a CFR is confined within the BWP” could be misleading to mean CFR could be outside of BWP. 
Proposal 1-6, I am thinking whether we need an explicit proposal/agreement for this issue because the CORESET/search space configuration in PDCCH-config is up to network. 
Proposal 1-7, ok. 
Proposal 1-8, the phrasing is more like one open question for discussion instead of proposal for agreement. Not sure about the intention behind. 

	LG
	P1-1: We think that harmonization between Option 2A and Option 2B could be also possible, e.g. as proposed in LG’s contribution. In addition, we also think that commonality between IDLE UEs and CONNECTED UEs for both broadcast and multicast. Thus, we could slightly modify ZTE’s suggestion as follows:
RAN1 strives to make down-selection or harmonization between Option 2A and Option 2B for CFR before the end of RAN1#105-e, considering the commonality between IDLE UEs and CONNECTED UEs for broadcast and multicast:.
· If RAN1 cannot make the decision before RAN1#105-e, RAN1 will send an LS to RAN2 and the down-selection will be up to RAN2.
P1-2: Agree. We do not support CFR switching at least while keeping the associated UE’s active BWP.
P1-3: We are fine with the initial proposal.
P1-4: Disagree. Unicast is scheduled within UE’s active BWP (i.e. as in REL-15/16) which can associated to the CFR. We do not think that unicast can be scheduled within the CFR. CFR has no configuration of PDCCH/PDSCH for unicast. We wonder if it is really important to agree 1-4.
P1-5: We prefer Option 2.
P1-6: We prefer Option 3. We do not need to change unicast for multicast.
P1-7: We are fine with the initial proposal without FFS. We do not need more than one CFR.
P1-8: It seems not clear at this moment whether we can reuse some of the parameters from unicast BWP configuration. We could possibly discuss this proposal later.

	MTK
	Proposal 1-1:  Support Option 2B. The controversial key point about this issue is whether Option 2A can incur BWP switching delay due to MBS specific BWP. RAN1 has discussed it in several last meeting but didn’t reach a consensus. If delivering this issue to RAN2, maybe the similar situation will emerge. Considering the RAN4 working scope, we suggest send an LS to RAN4 to confirm whether Option 2A can cause BWP switching delay if RAN1 cannot make the decision in this meeting.
The down-selection of Option 2A and Option 2B for CFR will be made before the end of RAN1#105-e.
· If RAN1 cannot make the decision before RAN1#105-e, RAN1 will send an LS to RAN4 and confirm whether Option 2A can cause BWP switching delay.
Proposal 1-2: The purpose of the proposal is not clear from our side. Does it meaning to support two simultaneously actives BWPs in order to support Option 2A or only state the situation that two simultaneously active BWPs are needed if Option 2A is supported? 
Not support Option 2A. In current spec, a UE only has one active BWP, there is no need to support two simultaneously active BWPs in order to support Option 2A.
Proposal 1-3: Not support the proposal. The starting PRB of the dedicated unicast BWP will have less signaling overhead than Point A. By the way, when unicast BWP is changed, reconfiguring the MBS CFR is natural, especially if some MBS parameter also need to be changed.
Proposal 1-4: We are generally fine with the proposal.
Proposal 1-5: we are fine with option 1.
Proposal 1-6:  we are fine with the proposal.
Proposal 1-7: We are fine with the main bullet

	Samsung
	Proposal 1-1: OK to wait a month until May if a decision cannot be made now – the two choices are simple and the issue is rather trivial, does not prevent overall progress. Prefer to keep it in RAN1 as it is more appropriate that RAN2 for making that decision and as similar discussion (with possibly more confusion) is likely to happen in RAN2. Depending on specifics of Option 2A, we can be OK with either Option 2A or Option 2B.  
Proposal 1-2: The proposal is problematic and can wait outcome for Option 2A/2B – in Rel-16, BWPs can have several independent parameters that would require new UE capabilities or be impossible to support. Also, no apparent need for an agreement now on proposal 1-2.
Proposal 1-3: Reference either to point A or to the unicast BWP are possible choices. The issue is trivial either way but proposal can wait for decision on Option 2A or Option 2B.
Proposal 1-4: Agree
Proposal 1-5: Support Option 1. 
Option 2 is not in scope as it requires new UE hardware and complexity.
Proposal 1-6: Agree with option 1. Also no need to have any specific agreement as this is a gNB implementation issue through the mapping of search space sets to CORESETs.
Proposal 1-7: Agree
Proposal 1-8: It is better to postpone and discuss together with the FFS.


	Qualcomm
	1-1: One of the key issues on the down-selection of Option 2A and 2B for CFR is to consider whether to have the commonality between IDLE/INACTIVE and CONNECTED UEs. Since we will not discuss broadcast for IDLE/INACTIVE UEs this meeting, we are fine to delay the down-selection for now.
1-2: The MBS specific BWP is a virtual BWP, not in the same level as a dedicated BWP. The UE is still monitoring only one active dedicated BWP. Only if the MBS specific BWP is within the active BWP, the UE can monitor the MBS and unicast at the same time.
1-3: ok
1-4: ok in principle. But it seems like a conclusion rather than agreement if no spec impact.
1-5: We prefer Option 2. 
1-6: Not agree with Option 1, which is contradictory to RAN1 agreement that the PDCCH-config in CFR is used for multicast GC-PDCCH. We are fine with Option 4 to allow the CORESET in CFR PDCCH-Config can be used for unicast. 
1-7: Agree with ZTE’s proposal.
1-8: The proposal is not clear to us. Does it mean no CFR is configured or some of the parameters of PDCCH/PDSCH/SPS in the CFR are not configured? 
Besides, we would like to have some discussion on the rate matching parameters for GC-PDSCH, which are not fully covered by PDSCH-Config, such as LBRM and xOverhead.

	Futurewei
	1-1: We should downselect this meeting and option to defer need not to be offered at the start of the mtg. Support Option 2B.
1-2: Agree with this observation. This does not need to be an agreement.
1-3: Support
1-4: Support
1-5: Support Option 1
1-7: Support
1-8: Support

	Nokia, NSB 
	Proposal 1-1: We agree with this proposal in general since agreeing on the CFR option is important to define some of the other concepts such as CORESETs within CFR. However, we do not think that the down-selection between the options could be left to RAN2 and should be a RAN1 decision. Our preference is option 2B, since we believe that this is the simplest option and requires minimal specification enhancements. 
Proposal 1-2: We agree with this proposal and the need to support two active BWP is one of the key drawbacks of option 2B. Having multiple active BWPs with center frequencies aligned would impose significant restrictions on the gNB scheduling and we would prefer to avoid it. 
Proposal 1-3: We are fine with this proposal if this is in line with the views of majority of the companies. However, as we had presented in our contribution, we believe starting PRB referenced to the UE-dedicated BWP would be a relatively simpler option. 
Proposal 1-4: Agree 
Proposal 1-5: We agree with this proposal and option 1 is preferred due to lower implementation complexity. We also agree with Huawei’s comment that: “if a CFR is confined within the BWP” is redundant since it was agreed that CFR would be always confined within the UE’s active dedicated BWP. 
Proposal 1-6: We agree with FL’s proposal. 
Proposal 1-7: We agree with FL’s proposal, and agree with CMCC’s views that the number of CFRs could be limited to one in order to minimize complexity. 
Proposal 1-8: We agree with FL’s proposal. 

	Ericsson
	P1-1: We agree with the aim that “The down-selection of Option 2A and Option 2B for CFR will be made before the end of RAN1#105-e”. However, should RAN1 be unable to reach that aim, we still think RAN1 alone should decide on this. The CFR is a PHY concept and belongs to RAN1. Since the decision may have RAN2 repercussions with respect to MAC layer, we think however RAN2 should be asked to comment on the solution if we, from a PHY/RAN1 perspective, would prefer 2A. If we anyway prefer 2B, we do not need to ask RAN2 for such comments. For this reason, we think a decision in favor of 2B could be achieved with less delay than 2A. The impact on standardization delay should therefore be considered.
P1-2: We agree
P1-3: We agree
P1-4: We agree but would like to propose a reformulation:
“It is up to gNodeB implementation to decide whether and how to schedule unicast and/or multicast within the CFR.” 
Since this agreement would not have any specification impact, we suggest considering the alternate solution of making this a Conclusion.
P1-5: We agree with Medium priority and are also fine with Option 1 but are OK to leave Option 2 as FFS.
P1-6: We agree	Comment by Ratheesh Kumar Mungara: Does the moderator mean to ask if we agree with option 1 and also whether we agree or disagree with respect to other options 2, 3 and 4?	Comment by Erik Stare: The options are mutually exclusive, aren’t they? So only one can be selected and he proposes Option 1 which we agree with. Regarding the other options I guess we do not need to comment these.	Comment by Erik Stare: Please check!
P1-7: We agree. This applies for both 2A and 2B, i.e. both 2A and 2B can be used for MBS without a configured CFR.
P1-8: We agree

	Convida
	For Proposal 1-1: We support option 2A. We agree with ZTE that we should strive to choose the solution that has the most commonality between the IDLE/INACTIVE UEs and CONNECTED UEs. We don’t see how option 2B can work for IDLE/INACTIVE UEs when a CFR that is wider than the initial BWP need to be used. It will be good for companies who support option 2B to elaborate how this problem can be solved before we make any decision. 
For Proposal 1-2: From our view, we think the dedicated MBS BWP does NOT necessarily need to be activated as long as it is confined within the unicast BWP and has the same SCS. However, we are also fine to mandate activating two active BWPs simultaneously if companies are OK with it. 
For Proposal 1-3: Not agree. For option 2B, we support the starting PRB of CFR is referenced to starting PRB of the associated unicast BWP. 
For Proposal 1-4: Agree.
For Proposal 1-5: We are fine with FL’s proposal.
For Proposal 1-6: We slightly prefer option 3. 
For Proposal 1-7: We are fine with FL’s proposal.
For Proposal 1-8: We fail to understand the intention of this proposal. Maybe more clarifications are needed. 


	ETRI
	1-1: Agree
1-2: It seems conclusion rather than proposal for agreement.
1-3: We prefer the starting PRB of the dedicated unicast BWP.
1-4: It seems conclusion rather than proposal for agreement.
1-5: Agree
1-6: Agree
1-7: Agree
1-8: Agree

	Moderator
	Proposal 1-1:
The proposal was updated to accommodate companies’ comments.

Proposal 1-2:
It’s apparently companies, even the ones in the 2A camp, have different understandings of how Option 2A works. This proposal just aims to reach a common understanding of 2A. Otherwise, I do not know how it is possible for the 2A camp to persuade 2B camp to accept 2A. I suggest the proponents of 2A try to reach a consensus on this issue.

Proposal 1-3:
The proposal was updated based on majority view.

Proposal 1-4/1-5:
The proposal was updated to accommodate companies’ comments.

Proposal 1-6:
It seems companies need more time to further study.

Proposal 1-7:
Some companies prefer to delete the FFS bullet, some companies prefer to support more CFR, I think the current wording could be a compromise.

Proposal 1-8:
I will defer this proposal based on companies’ comments.






Updated Proposals (after 1st round of inputs)

[High] Initial Proposal 1-1: 
The down-selection of Option 2A and Option 2B for CFR will be made before the end of RAN1#105-e, considering the commonality between RRC_IDLE and RRC_CONNECTED for broadcast and multicast, specification impact, etc.
· If RAN1 cannot make the decision before RAN1#105-e, RAN1 will send an LS to RAN2 and the down-selection will be up to RAN2.

[High] Initial Proposal 1-2: 
IfFor Option 2A of CFR is supported for multicast of RRC-CONNECTED UE, UE needs to support two simultaneously active BWPs.

[High] Initial Proposal 1-3: 
If For Option 2B of CFR is supported for multicast of RRC-CONNECTED UE, the starting PRB of CFR is referenced to the starting PRB of the dedicated unicast BWPPointA.

[High] Initial Proposal 1-4(for conclusion): 
It is based on gNB implementation to decide whether and how to schedule unicast and/or multicast within the CFR.

[Medium] Initial Proposal 1-5: 
Regarding the CORESETs for support of MBS, at least support Option 1, FFS whether Option 2 is optionally is supported.
· Option 1: The maximum number of CORESETs per BWP is not increased for support of MBS if a CFR is confined within the BWP. The CORESETs include the CORESETs configured in the dedicated unicast BWP and the CORESETs configured in the CFR which is confined within the dedicated unicast BWP.
· Option 2: The maximum number of CORESETs per serving cell is not increased for support of MBS, but the maximum number of CORESETs per BWP can be increased to up to N based on UE capability for support of MBS if a CFR is confined within the BWP. The CORESETs include the CORESETs configured in the dedicated unicast BWP and the CORESETs configured in the CFR which is confined within the dedicated unicast BWP.
· FFS: the value of N

[High] Initial Proposal 1-6: 
If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, further study the following oOptions 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.
· 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.

[High] Initial Proposal 1-7: 
Zero or 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

[Medium] Initial Proposal 1-8: 
For RRC_CONNECTED UEs, it is possible to reuse the frequency resources and RRC configurations of PDCCH/PDSCH/SPS for unicast in the dedicated unicast BWP for multicast transmission.
· FFS: how to reuse the frequency resources and RRC configurations of PDCCH/PDSCH/SPS for unicast in the dedicated unicast BWP for multicast transmission




Issue #2: PDCCH configuration for MBS
Background and submitted proposals
Background
In RAN1#104-e, the following agreements were achieved.
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 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.

Submitted Proposals
· Huawei, HiSilicon
· Proposal 4: For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state,
· [bookmark: _Hlk68962034]Reuse Type3-CSS with monitoring priority kept the same as the current specification defined. 
· Proposal 5: DCI formats 1_0, 1_1 and 1_2 can be used for scheduling multicast with necessary modifications, and new DCI format is not needed:
· For a common multicast frequency region for multicast configured within dedicated unicast BWP and a group-common PDCCH based scheduling, the FDRA field in DCI is dimensioned per the common multicast frequency region. 
· Proposal 6: The existing “3+1” DCI size budget should be kept for multicast, and DCI size for multicast at least should be aligned with DCI format 1_0 if used for scheduling.
· Proposal 7: Re-distributing the BD/CCE limit among serving cells can be supported subject to UE capability.
· OPPO
· Proposal 7: A new DL DCI format should be defined for the scheduling of group-common PDSCH.
· Proposal 8: The G-RNTI is counted as “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH.
· Proposal 9: The size of the group common DCI is configurable up to 126 bits.
· Proposal 10: For a UE receiving group-common PDSCH transmitted with PTM scheme 1, a TPC-PUCCH-RNTI different from that for unicast should be configured.
· Proposal 11: 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.
· Proposal 12: A new CSS type is defined for group-common PSCCH transmission, the monitoring priority of the new CSS is determined based on the index associated with the CSS.
· Spreadtrum
· Proposal 5: For search space type for Rel-17 MBS, support to define a new search space type for multicast.
· Proposal 6: The monitoring priority of search space set for multicast is the same as existing Rel-15/16 USS.
· Proposal 7: For group-common DCI for MBS, both DCI 1_0, and DCI1_1/1_2 could be considered as the starting point.
· ZTE
· Proposal 4: For MBS group PDCCH, 
· DCI format 1_0 can be defined as a baseline DCI format. 
· A DCI format based on either DCI format 1_1 or DCI format 1_2 can be further supported for capacity improvement. 
· Proposal 5: Regarding Rel-17 NR MBS, 
· [bookmark: _Hlk68963552]Define a new Type x-PDCCH CSS set for the group common PDCCH. 
· [bookmark: _Hlk68962824]The monitoring priority of the group-common PDCCH with DCI format 1_0 is the same as existing Rel-15/16 CSS. 
· The monitoring priority of the group-common PDCCH with DCI format 1_x is determined based on the search space set indexes of search space set(s) for multicast and USS sets. 
· Proposal 7: For MBS group-common PDCCH, the budget of BDs/CCEs of an unused CC for group-common PDCCH can be used for UEs supporting CA capability in Rel-17 MBS.
· Proposal 8: Regarding DCI size alignment used for group-common PDCCH, 
· DCI format 1_0: it is counted as “C-RNTI”, and current mechanism can be reused for determining the size of DCI format 1_0 for group-common PDCCH and unicast PDCCH. 
· DCI format 1_x: it is counted as “other RNTI”, and gNB will ensure that the number of DCI sizes does not exceed budget.
· vivo
· Proposal 11: For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, 
· Reuse the existing CSS type(s) in Rel-15/16 with modification or define a new type 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.
· CATT
· Proposal 21: For search space set of group-common PDCCH of PTM scheme 1, existing CSS type(s) in Rel-15/16 is reused.
· Proposal 22: The monitoring priority is the same as existing Rel-15/16 CSS.
· Proposal 23: USS can also be considered for group-common PDCCH of PTM scheme 1.
· Proposal 24: Whether the budget sharing of DBs/CCEs of an unused CC can be supported is based on per UE capability.
· Proposal 25: G-RNTI is counted as one of the “other RNTIs” in 3+1 DCI size budget rule for group-common PDCCH.
· Nokia
· Proposal-21: Agree that 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.
· Proposal-24: Define a new CSS type for multicast rather than reusing an existing Rel-15/16 CSS type.
· Proposal-25: Agree that the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· MediaTek
· Proposal 7: Type 3-PDCCH CSS with little modification (e.g., support G-RNTI) can be reused for multicast group common PDCCH monitoring and corresponding initialization value of   can be defined as G-RNTI value.
· Proposal 9: Keep the “3+1” DCI size defined in Rel-15 for Rel-17 MBS and “G-RNTI” is counted as “C-RNTI”.
· Proposal 10: DCI format 1_X can be as a baseline for multicast group-common PDSCH scheduling.
· FUTUREWEI
· Proposal 5: The number of BDs/CCEs follow Rel-15 limits for UEs without CA capability and for UEs with CA capability, the number of BDs/CCEs, which is similar to the method used for multi-DCI based multi-TRP in Rel-16.
· Proposal 6: Reuse the existing CSS type(s) in Rel-15/16 for the search space of group-common PDCCH.
· CMCC
· Proposal 5. Define a new CSS type for group-common PDCCH of PTM transmission scheme 1 for multicast in RRC_CONNECTED state.
· Proposal 6. For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, support Option 2: the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Proposal 9. For PTM transmission scheme 1, both fallback DCI format 1_0 and non-fallback DCI format 1_1/1_2 could be considered, and some fields in DCI format 1_1/1_2 are not needed.
· Proposal 10. Confirm the working assumption of keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS. 
· The G-RNTI is counted as “C-RNTI”.
· Proposal 11. Align the DCI size of DCI format 0_2/1_2 or DCI format 0_1/1_1 with the G-RNTI DCI size after current steps in Rel-16 DCI size alignment procedure.
· The G-RNTI DCI size can be configured by gNB, which is larger than the original calculation of bitlength of DCI fields according to configurations. 
· Intel
· Proposal 13: For determining BD/CEE limits for NR MBS in Rel-17, Option 1 should be supported for UEs without CA capability and Option 2 should be supported for UEs with CA capability. Down-selection is not necessary.
· Proposal 14: Search space set configuration for monitoring DCI scheduling multicast PDSCH can re-use NR Type 3 CSS configuration while additionally supporting monitoring of DCI with CRC scrambled by SC-RNTI, SC-N-RNTI and G-RNTI. Alternately, a new NR CSS Type can be defined for monitoring multicast DCI with CRC scrambled by SC-RNTI, SC-N-RNTI and G-RNTI
· Proposal 15: The monitoring priority of search space set for multicast is the same as existing Rel-15/16 CSS and USS (if supported)
· Proposal 16: DCI Format for scheduling NR MBS transmissions:
· Delivery Mode 1 (high QoS): DCI formats 1_1, 1_2 can be used. If needed, a compact DCI format for multicast scheduling can be defined
· Delivery Mode 2 (low QoS): DCI format 1_0 can be used since the group of UEs can also include RRC_IDLE/INACTIVE mode UEs
· Proposal 17: Working assumption on keeping “3+1” DCI size budget should be confirmed and G-RNTI should be counted together as one of the “3” C-RNTIs and not as “Other RNTI”. 
· Apple
· Proposal 3: Define a new common search space type for multicast. The monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Proposal 4: Confirm the working assumption: Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.
· Qualcomm
· Proposal 6: For RRC_CONNECTED UEs, define a new type of CSS for MBS GC-PDCCH.
· The monitoring priority of GC-PDCCH in case of overbooking is determined based on the search space set indexes.
· Proposal 7: For RRC_CONNECTED UEs, DCI format 1_0/1_1/1_2 can be used for GC-PDCCH.
· Confirm the WA: Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS
· DCI size if over the size budget is aligned between GC-PDCCH and unicast PDCCH using the same DCI format (G-RNTI is counted as C-RNTI).
· Proposal 8: For RRC_CONNECTED UEs, support reusing BDs/CCEs of an unused CC for group-common PDCCH for MBS. 
· NOTE: This is similar to the method used for multi-DCI based multi-TRP in Rel-16.
· FFS details of UE capability.
· Samsung
· [bookmark: _Hlk68966380]Observation 3: Determining number of PDCCH candidates/CCEs based on activated/non-dormant BWP SCells instead of configured cells can be useful but it relates to CA enhancements.
· Proposal 2: The size of the DCI format scheduling MBS PDSCH is counted together with the sizes of unicast DCI formats. 
· [bookmark: _Hlk68967762]Proposal 3: Revisit the WA on keeping the “3+1” DCI size budget after concluding the DCI format for MBS PDSCH.
· Proposal 4: The DCI format for scheduling MBS PDSCH is based on DCI format 1_2 or is a new DCI format.
· Proposal 5: The monitoring priorities of search space sets for MBS PDCCH are determined according to the corresponding search space set indexes as for USS sets in Rel-16.
· LGE
· Proposal 5: support CSS Type 3 for group common PDCCH for connected UEs as well as idle/inactive UEs.
· Proposal 6: support additional new CSS type 4 for multicast of which monitoring priority is handled like USS.
· Proposal 7: the G-RNTI is “other RNTI” when considering the “3+1” DCI size budget rule for group-common PDCCH for less impact. If necessary, the total number of different DCI sizes configured to monitor could be increased up to 5 for the cell where CFR is configured, while the total number of different DCI sizes with C-RNTI configured to monitor is kept as 3.
· Lenovo
· Proposal 7: The number of bits for frequency domain resource assignment indicator in DCI is determined based on the bandwidth of the common frequency region.
· Proposal 8: A common CORESET is configured within the common frequency region for MBS for the group of UEs.
· Proposal 9: A common search space is configured associated with the common CORESET for MBS for the group of UEs.
· Proposal 10: DCI format 1-0 with CRC scrambled by G-RNTI is used as the group-common DCI.
· Proposal 11: For DCI size alignment, DCI format with CRC scrambled by G-RNTI is counted as the DCI format with CRC scrambled by C-RNTI.
· NTT Dococmo
· Proposal 3: For scheduling group-common PDSCH of PTM scheme 1, use DCI format 1_0, remove fields not used for MBS and introduce new fields for other purposes (e.g., 2 layer MIMO).
· Note: maintain the same DCI size as existing DCI format 1_0
· Proposal 4: Reuse Type3-PDCCH CSS for search space set of group-common PDCCH of PTM scheme 1.
· Proposal 5: Support Option 1 for the monitoring priority of search space set of group-common PDCCH in PTM scheme 1.
· [bookmark: _Hlk68966335]Observation 2: The benefit of using the budget of BDs/CCEs of an unused CC is small.
· Ericsson
· Proposal 25: Group common PDCCH and unicast PDCCH can be configured within the same CORESET
· Proposal 26: Extend the  existing type3 CSS from Rel-15/16 to support
· Additional DCIs for scheduling via group common PDCCH 
· Support of G-RNTI(s)
· Proposal 27: The priority of search space for multicast is higher than UE specific search space but lower than the existing common search space defined in R15/R16. 
· Proposal 28: Based on UE capability, a UE may use the budget of BDs/CCEs of an unused CC for a group-common PDCCH to count the number of BDs/CCEs for UEs supporting CA capability based on configuration.  
· Proposal 29: Specify one fall-back and one non-fallback DCI for group scheduling of PDSCH via group-PDCCH. 
· Proposal 30: The  G-RNTI is counted as   “C-RNTI”  when considering the “3+1” DCI size budget rule for group-common PDCCH.
· [bookmark: _Hlk68965816]Proposal 31: A new, non-fallback DCI format for MBS downlink scheduling is introduced e.g. DCI 1_3, present in the common search space and based on DCI 1_1
· FFS: details of the fields in DCI 1_3
· Proposal 32: The determination of DCI 1_3, monitored in the common search space  is inserted as step ”2B” in the DCI alignment procedure 
· Observation 12: For MBS Fallback CI format, legacy DCI format 1_0, can be reused in the CSS without requiring additional Blind decoding and without requiring DCI size alignment between unicast and multicast.
· Proposal 33: Reuse DCI 1_0 as fallback DCI format for MBS, with CRC scrambled with G-RNTI.
· FFS: details of the MBS fallback DCI format fields. 
· Proposal 34: When scheduling with non-fallback DCI, Scrambling parameters n_ID and n_RNTI for group PDCCH DMRS in the CSS is given by pdcch-DMRS-ScramblingID and the group PDCCH G-RNTI, respectively. 
· Proposal 35: Scrambling parameters n_ID and n_RNTI for group PDSCH schedule by the multicast non-fallback DCI in CSS is given by 
· N_RNTI is given by G-RNTI
· n_ID =  the higher-layer parameter dataScramblingIdentityPDSCH  if CORESETPoolIndex is not configured
· if the higher-layer parameters dataScramblingIdentityPDSCH and dataScramblingIdentityPDSCH2 are configured together with the higher-layer parameter CORESETPoolIndex containing two different values 
· n_ID =  the higher-layer parameter dataScramblingIdentityPDSCH if the codeword is scheduled using a CORESET with CORESETPoolIndex equal to 0
· n_ID = the higher-layer parameter dataScramblingIdentityPDSCH2 if the codeword is scheduled using a CORESET with CORESETPoolIndex equal to 1;

Initial Proposals based on contributions
Summary
Regarding the search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, 
· 8 companies [Huawei, CATT, MTK, Futurewei, Intel, LGE, Docomo, Ericsson] propose to reuse existing Type-3 CSS, and most of them propose that the monitoring priority for multicast is kept the same as existing CSS defined in R15/R16 (i.e., option 1), except that 1 company [Ericsson] proposes the monitoring priority for multicast is higher than USS but lower than the existing CSS defined in R15/R16. 
· 9 companies [OPPO, Spreadtrum, ZTE, vivo, Nokia, CMCC, Apple, Qualcomm, LGE] propose to define a new type CSS, and most companies propose the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets (i.e., option 2), except 1 company [ZTE] proposes a compromised solution that the monitoring priority of the group-common PDCCH with DCI format 1_0 is the same as existing Rel-15/16 CSS, but the monitoring priority of the group-common PDCCH with non-fallback DCI format is determined based on the search space set indexes of search space set(s) for multicast and USS sets. 1 company [Samsung] also proposes option 2 for monitoring priority, but thinks whether the search space set of group-common PDCCH is considered a new CSS type or a Type-3 CSS is not a design issue and need not be discussed. Regardless whether it is a new CSS type or a Type-3 CSS, it seems there is not a majority view for the monitoring priority. 
· From moderator point of view, there may be two way forwards. One is what ZTE suggested, i.e., define a new Type-x CSS set for the group common PDCCH, the monitoring priority of the group-common PDCCH with DCI format 1_0 is the same as existing Rel-15/16 CSS, and the monitoring priority of the group-common PDCCH with non-fallback DCI format is determined based on the search space set indexes of search space set(s) for multicast and USS sets. However, this way forward is based on a prerequisite that both fallback DCI format and non-fallback DCI format are supported for multicast. The other way forward is that both Type-3 CSS and a new Type-x CSS are supported for multicast, and when Type-3 CSS is used for group-common PDCCH of PTM scheme 1, option 1 is supported for the monitoring priority, and when new Type-x CSS is used for group-common PDCCH of PTM scheme 1, option 2 is supported for the monitoring priority.
Regarding DCI format of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, 
· 10 companies think at least DCI format 1_0 can be supported with possible modifications (e.g., remove fields not used for MBS and introduce new fields for other purposes 2 layer MIMO proposed in [23]) and maintain the same DCI size as existing DCI format 1_0 defined in Rel-15/16. 
· 7 of them think DCI format 1_1 or 1_2 can be additionally supported with possible modifications. 
· 2 companies propose to define a new DCI format, and 1 company propose to base on DCI format 1_2 or define a new DCI format.
Regarding the FFS of maximum number of monitored PDCCH candidates and non-overlapped CCEs per slot per serving cell, 
· 9 companies explicitly propose to support that 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. 
· 1 company thinks “unused CC” is interpreted to be deactivated SCells, or SCells having a dormant BWP as active DL BWP, and determining number of PDCCH candidates/CCEs based on activated/non-dormant BWP SCells instead of configured cells can be useful but it relates to CA enhancements.
· 1 company thinks the benefit of using the budget of BDs/CCEs of an unused CC is small. 
Regarding the working assumption for DCI size budge, 4 companies propose to confirm it, while 1 company propose to revisit it after concluding the DCI format. Regarding whether the G-RNTI is counted as “C-RNTI” or as “other RNTI”, it seems companies’ views diverge. 7 companies propose to count the G-RNTI as “C-RNTI”, 3 companies propose to count the G-RNTI as “other RNTI”, 1 company proposes that for fallback DCI the G-RNTI is counted as “C-RNTI”, while for non-fallback DCI the G-RNTI is counted as “other-RNTI”. Moderator think maybe we can revisit this working assumption after we have more progress on DCI format and give companies time to converge.

Initial Proposals
The following moderator recommendations are made.
[Moderator’s recommendation]
[High] Initial Proposal 2-1: 
For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, down-select from the following two alternatives:
· Alt 1: support a new Type-x CSS,
· the monitoring priority of the group-common PDCCH with DCI format 1_0 (if supported) is the same as existing Rel-15/16 CSS, 
· the monitoring priority of the group-common PDCCH with non-fallback DCI format (if supported) is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Alt 2: support both Type-3 CSS and a new Type-x CSS,
· if Type-3 CSS is used for group-common PDCCH, the monitoring priority is the same as existing Rel-15/16 CSS
· if new Type-x CSS is used for group-common PDCCH, the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.

[High] Initial Proposal 2-2: 
For group-common PDCCH of Rel-17 MBS, support one fallback DCI and one non-fallback DCI.
· reuse DCI format 1_0 as fallback DCI format with CRC scrambled with G-RNTI.
· FFS details of the fallback DCI format fields. 
· FFS non-fallback DCI format is based on DCI format 1_1 or 1_2
· FFS details of the non-fallback DCI format fields

[High] Initial Proposal 2-3: 
In Rel-17 MBS, for RRC_CONNECTED UEs supporting CA capability, support to determine the number of PDCCH candidates/CCEs based on activated/non-dormant BWP SCells instead of configured cells.

Company Views (1st round of inputs)
Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	2-1: agree.
2-2: We support using DCI format 1-0 with G-RNTI as the group-common DCI. Regarding using the non-fallback DCI as the group-common DCI, does it imply the non-fallback DCI will be transmitted in the CSS?
2-3: agree.

	Spreadtrum
	For proposal 2-1, in Rel-15/Rel-16, the PDCCH monitoring priority is based on SS, not DCI format, thus  we would like to add one alternative as bellow:
[High] Initial Proposal 2-1: 
For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, down-select from the following two alternatives:
· Alt 1: support a new Type-x CSS,
· Alt 1-1:
· the monitoring priority of the group-common PDCCH with DCI format 1_0 (if supported) is the same as existing Rel-15/16 CSS, 
· the monitoring priority of the group-common PDCCH with non-fallback DCI format (if supported) is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Alt 1-2: the monitoring priority of the group-common PDCCH is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Alt 2: support both Type-3 CSS and a new Type-x CSS,
· if Type-3 CSS is used for group-common PDCCH, the monitoring priority is the same as existing Rel-15/16 CSS
· if new Type-x CSS is used for group-common PDCCH, the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.

For proposal 2-2, fine with FL’s proposal.


	Apple
	For Proposal 2-1, it could be better to move forward step by step. First, to agree on whether Alt. 1 or Alt. 2 is supported, then to determine the monitor priority. We support  main bullet of Alt.1.
We are ok with Proposal 2-2
For Proposal 2-3, agree the intention of this proposal. for us, it’s not clear the difference between activated Scell and unused CC. But anyway, to make the proposal clearer, it can be updated as below. 
In Rel-17 MBS, for RRC_CONNECTED UEs supporting CA capability, the budget of BDs/CCEs of an activated/non-dormant BWP SCell (or unused CC) can be used for group-common PDCCH to count the number of BDs/CCEs 


	CATT
	Proposal 2-1: OK.
Proposal 2-2: OK.
Proposal 2-3: Generally OK with the proposal. Besides, when some of the UEs in the same group do not support CA, how to deal with this case of UEs with different capabilities?

	OPPO
	Proposal 2-1: 
We support a new Type-x CSS, and the monitoring priority of this CSS is determined based on its search space index. Seems the 2 alternatives now do not cover this option.
For the first sub-bullet of Alt.1, does it mean the fallback DCI if supported is transmitted in Rel-15/16 CSS?
Proposal 2-2:
We failed to understand the motivation of introducing fallback DCI, it is for a compromised solution of search space set design, or the fallback DCI has other indispensable functionalities for MBS?

Proposal 2-3: Agree.


	ZTE
	For Proposal 2-1: We support Alt.1. 
For Alt.2, we have to define two search space types for MBS, which will unnecessary complicate the standardization and implementation potentially.
For Proposal 2-2: We support one fallback DCI plus one non-fallback DCI for MBS scheduling. It would be too restrictive if we can only use fallback DCI to schedule MBS, which means all advanced features of unicast can’t be used for MBS. We would propose the following updated proposal.
For group-common PDCCH of Rel-17 MBS, support one fallback DCI and one non-fallback DCI.
· reuse DCI format 1_0 as fallback DCI format with CRC scrambled with G-RNTI.
· FFS details of the fallback DCI format fields. 
· FFS non-fallback DCI format is based on DCI format 1_1 or 1_2
· FFS details of the DCI format and non-fallback DCI format fields
For proposal 2-3: We think the current wording is a bit unclear. 
In fact, based on the current spec, determination of the number of PDCCH candidates/CCEs is based on all cells, including the deactivated SCell and SCell under dormant BWP. The current proposal seems to change this legacy behavior, which seems not to be the intention of this proposal. From our perspective, the intention is to reuse the MTRP mechanism by counting Cell receiving MBS as 2 cells. We can still use the term “virtual CC”, and editor will translate it in the specification language. 


	CMCC
	2-1: For Alt1, as the comment by Spreadtrum, the current PDCCH monitoring priority is based on SS not DCI format. In addition, whether to support both configure fallback DCI and non-fallback DCI should be clarified in Alt 1. If one new type CSS supports configuring two DCI formats, the current PDCCH overbooking rule needs some modification, because only non-fallback DCI formats can be dropped but not the whole SS. If one new type CSS only supports configuring one DCI format, i.e., either fallback DCI or non-fallback DCI, the function of Alt 1 equals to Alt 2.
2-2: Agree.
2-3: Agree.

	NTT DOCOMO
	Proposal 2-1: We think that proper CSS type depends on DCI format.  We prefer to deprioritize CSS type until which DCI format is used for MBS is concluded.
Proposal 2-2: We think that one fallback DCI is enough. It may be difficult to keep “3+1” DCI size budget if non-fallback DCI is supported. DCI formats to be used and DCI size alignment procedure should be considered together.
Proposal 2-3: We are fine with FL’s proposal.

	Huawei/HiSilicon
	Proposal 2-1, we see either defining a new type CSS or reusign type-3 CSS, no need to support both type 3 and new type CSS. 
Proposal 2-2, not sure it is a good idea at this moment to preclude one of 1_1 or 1_2 especially when that one is used for unicast scheduling. 
Proposal 2-3, not sure what spec change is expected. If the configured number of cells does not exceed 4, is there spec impact? What if exceeding 4?

	LG
	P2-1: We are fine the initial proposal.
P2-2: We are fine the initial proposal.
P2-3: The initial proposal seems different than the current behavior. We do not understand the intention of change of the current behavior.

	MTK
	Proposal 2-1:  Support Type-3 CSS with some modification, but we are open to discuss whether a new CSS is needed or how to understanding the “new” CSS.
Proposal 2-2: The motivation is not clear to simultaneously define one fallback DCI and one non-fallback DCI. Reusing DCI format 1-0 as fallback DCI format can be as a baseline, whether to define a non-fallback can be FFS, we suggest the proposal can be modified as following:
[High] Initial Proposal 2-2: 
For group-common PDCCH of Rel-17 MBS, support one fallback DCI and one non-fallback DCI.:
· reuse DCI format 1_0 as fallback DCI format with CRC scrambled with G-RNTI.
· FFS details of the fallback DCI format fields. 
· FFS non-fallback DCI format is based on DCI format 1_1 or 1_2
· FFS details of the non-fallback DCI format fields

Proposal 2-3: We have the similar question as CATT noted.

	Samsung
	Proposal 2-1: Do not support. Needs further discussion. 
A simpler proposal for a decision on SS set index based prioritization (as for USS) or for Rel-16 CSS prioritization (multicast always prioritized over unicast) may first be considered.
1) For Alt. 1, there is no need to consider DCI format 1_0 – SS set prioritization is neither based on DCI format nor DCI format 1_0 has been agreed to use for multicast. Also note that PDCCHs in Type-3 CSS are infrequent or are optional UE features, and there won’t be another DCI 2_x for DCI 1_0 to be received together with in every slot. 
2) Alt.2 seems to propose two different approaches to be supported. That is unnecessary and not agreeable.
3) We agree that a new Type-3 CSS is needed but it is only a partial solution because PDCCH candidates for all multicast services would overlap (and also overlap with Rel-16 CSS). Then, the question is how many candidates there should be to avoid permanent overlapping for all multicast services and whether there are any CCEs left. USS should also be considered as it accomplishes everything without spec impact.

Proposal 2-2: Do not support. 
The proposal again includes DCI format 1_0 which requires discussion (we do not think DCI 1_0 is particularly meaningful for MBS although the size of DCI 1_0 can be discussed). Discussion on DCI formats for multicast and on achieving the “3+1” constraint is first needed. Discussion on whether or not to have fallback DCI and non-fallback DCI can be part of it.

Proposal 2-3: Needs further discussion
The intention of the proposal is beneficial but it relates to CA and not to MBS. The “In Rel-17 MBS” in the beginning of the proposal should be removed. The proposal does not increase the BD/CCE budget per slot on a scheduled cell – there is no difference between UEs that support CA and UEs that do not support CA for monitoring unicast PDCCH and GC-PDCCH – the maximum number of BDs/CCEs on a scheduled cell per slot is same, and same as in Rel-15. 
The proposal is beneficial in case there are multiple scheduling cells and more scheduling cells than scheduled cells (i.e. cross-carrier scheduling) – it does not relate to MBS.


	Qualcomm
	2-1: We think the reason to define a new type of CSS is to make the monitoring priority configurable. If new type of CSS is defined, no need to use Type-3 CSS since the use case of Alt 2 (different priority) can now be covered by using the configured "SS index".
Therefore, we prefer to the following modifications:
[High] Initial Proposal 2-1: 
For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, 
Alt 1: support a new Type-x CSS,
· the monitoring priority of the group-common PDCCH with DCI format 1_0 (if supported) is the same as existing Rel-15/16 CSS, 
· the monitoring priority of the group-common PDCCH with non-fallback DCI format (if supported) is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Alt 2: support both Type-3 CSS and a new Type-x CSS,
· if Type-3 CSS is used for group-common PDCCH, the monitoring priority is the same as existing Rel-15/16 CSS
· if new Type-x CSS is used for group-common PDCCH, the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.

2-2: Not necessary to limit only one non-fallback DCI for MBS. The DCI format 1_1 or 1_2 can be used for MBS, up to the gNB selection.
2-3: The current proposal is confusing. The PDCCH BDs/CCEs are based on the configured cells, which is not changed for mTRP case,  neither to be changed for MBS case.
[High] Initial Proposal 2-3: 
In Rel-17 MBS, for RRC_CONNECTED UEs supporting CA capability, support to countdetermine the number of PDCCH candidates/CCEs as based on the unused CC in the activated/non-dormant BWP SCells instead of configured cells.
NOTE: This is similar to the method used for multi-DCI based multi-TRP in Rel-16.

	Futurewei
	2-3: Support

	Nokia, NSB 
	Proposal 2-1: We agree with the down-selection proposal and support Alt-1. 
Proposal 2-2: We are fine with this proposal. 
Proposal 2-3: We are fine with this proposal. 

	Ericsson
	P2-1: We prefer Alt2.  
Regarding Type-x CSS, we suggest adding an FFS for the exact list of supported DCIs. 
P2-2: We agree
P2-3: We agree	Comment by Florent Munier: That’s ok. I think this is a cleaner proposal than just stating you are borrowing capacity. In the proposal 2-3 we are saying that we are borrowing from carriers that are active rather than dormat/inactive. Could be good, so that dormant UEs do not spend more power. 


	Convida
	For Proposal 2-1: We are fine with FL’s proposal.
For Proposal 2-2: For the non-fallback DCI, we wonder if a new DCI format should be also considered and added in the FFS point?
For Proposal 2-3: We are fine with FL’s proposal.


	Moderator
	Proposal 2-1:
The proposal was updated to accommodate companies’ comments.
@OPPO, regarding your question for the first sub-bullet of Alt 1, my understanding is NO, since this is a new type CSS.

Proposal 2-2:
Some companies prefer only fallback DCI, some companies prefer non-fallback DCI, I think the current proposal could be a compromise.
@Lenovo, regarding your question for the non-fallback DCI, my understanding is YES, but this is a new type CSS.
@OPPO, regarding your question, my understanding is that at least one reason is fallback DCI is easy for DCI size alignment.

Proposal 2-3:
The proposal was updated to accommodate some comments, but some companies think this is a CA enhancement but not for MBS. I think the intention is to borrow the budget of BD/CCEs of an unused CC for the BD/CCEs for group-common PDCCH, so that the impact of introducing MBS on BD/CCEs for unicast can be alleviated.





Updated Proposals (after 1st round of inputs)

[High] Initial Proposal 2-1: 
For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, down-select from the following four alternatives:
· Alt 1: support a new Type-x CSS
· If DCI format 1_0 (if supported) for group-common PDCCH is configured in new Type-x CSS, the monitoring priority of the new Type-x CSS is the same as existing Rel-15/16 CSS, 
· If DCI non-fallback DCI format (if supported) for group-common PDCCH is configured in a new Type-x CSS, the monitoring priority of the new Type-x CSS is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Alt 2: support both Type-3 CSS and a new Type-x CSS
· If Type-3 CSS is used for group-common PDCCH, the monitoring priority is the same as existing Rel-15/16 CSS
· FFS: the DCI format(s) that could be configured in Type-3 CSS for multicast
· If new Type-x CSS is used for group-common PDCCH, the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· FFS: the DCI format(s) that could be configured in new Type-x CSS for multicast
· Alt 3: support Type-3 CSS
· The monitoring priority of Type-3 CSS for group-common PDCCH is the same as existing Rel-15/16 CSS
· FFS: the DCI format(s) that could be configured in Type-3 CSS for multicast
· Alt 4: support a new Type-x CSS,
· The monitoring priority of new Type-x CSS is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· FFS: the DCI format(s) that could be configured in new Type-x CSS for multicast

[High] Initial Proposal 2-2: 
For group-common PDCCH of Rel-17 MBS, support one fallback DCI and one non-fallback DCI.
· reuse DCI format 1_0 as fallback DCI format with CRC scrambled with G-RNTI.
· FFS details of the fallback DCI format fields. 
· reuse FFS DCI format 1_1 or 1_2 as non-fallback DCI format with CRC scrambled with G-RNTIis based on DCI format 1_1 or 1_2
· FFS which DCI format(s) to reuse and details of the non-fallback DCI format fields

[High] Initial Proposal 2-3: 
In Rel-17 MBS, fFor RRC_CONNECTED UEs supporting CA capability, the budget of BDs/CCEs of an unused CC (deactivated SCells or SCells having a dormant BWP as active DL BWP) can be used for group-common PDCCH to count the number of BDs/CCEs.support to determine the number of PDCCH candidates/CCEs based on activated/non-dormant BWP SCells instead of configured cells.
· FFS: how to deal with the case that UEs in the same MBS group have different CA capabilities
· NOTE: This is similar to the method used for multi-DCI based multi-TRP in Rel-16.



Issue #3: Transmission scheme and HARQ process management
Background and submitted proposals
Background
In RAN1#104-e, the following agreements were achieved.
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.

Submitted Proposals
· Huawei, HiSilicon
· Proposal 1: The configurable number of maximum HARQ process number is kept unchanged for UE supporting multicast reception, and 
· [bookmark: _Hlk68991922]The HPN for PTM scheme 1 initial transmission is different from that for unicast initial transmission for each UE within the group at a given time.
· [bookmark: _Hlk68992026]Proposal 2: Define UE’s behavior when UE is scheduled to receive a multicast TB#2 initial transmission and a PTP TB#1 retransmission with the same HPN.
· OPPO
· Proposal 4: HARQ process ID assignment between unicast and MBS is fully up to gNB.
· Proposal 5: PTM transmission scheme 2 is not supported.
· Spreadtrum
· Proposal 3: For RRC_CONNECTED UEs for NR MBS, not support PTM2 transmission scheme.
· Proposal 4: If initial transmission for multicast is based on PTM transmission scheme 1, not simultaneously support PTM1 and PTP together as the retransmission scheme.
· ZTE
· [bookmark: _Hlk68988366]Proposal 10: Regarding HARQ process management for NR multicast, HPNs are separated for unicast and each multicast service, and a multicast service specific HPN entity is required for each multicast service.
· Proposal 11: A distinguishing indication among unicast and different multicast services should be introduced into DCI of PTP transmission for associating the PTM scheme 1 and PTP transmitting the same TB.
· vivo
· [bookmark: _Hlk69054629]Proposal 3: A UE can be configured with multiple common RNTIs for PDSCH scrambling for different Broadcast/Multicast services.
· Proposal 4: For RRC_CONNECTED UEs, support PTM transmission scheme 2 for multicast.
· Proposal 5: 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 1: PTM transmission scheme 2 group scheduling is supported in NR MBS when the group is small.
· Proposal 2: Multi-group-common PDCCH scheduling mechanism is supported in NR MBS to reduce PDCCH overhead when the group is large.
· Observation 3: From UE’s perspective, PTM transmission scheme 2 used as retransmission is considered as initial transmission, if the DCI for initial transmission using PTM scheme 1 is missed by the UE.
· Proposal 12: When PTM transmission scheme 1 is used for initial transmission, PTM scheme 2 can be supported for retransmission(s) for the whole group of UEs.
· Proposal 13: PTM scheme 2 and PTP can be combined as retransmission schemes for all the UEs in the same group for a TB.
· Proposal 14: When supporting both MBS service and unicast service receptions by a UE, the total number of HARQ processes is not supposed to be increased.
· [bookmark: _Hlk68988451]Proposal 15: MBS services can be configured with specific HPNs, e.g. HPN#0~3.
· Nokia
· 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 accessed either 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 used to configure a UE to access a group-common PDSCH.
· Proposal-18: The transmission of a new TB associated with the multicast service sent using PTM scheme 1 cannot be initiated until either the maximum number of retransmissions for the previous TB is completed or HARQ ACK message is received from all the UEs which received the TB – assuming HARC ACK/NACK scheme is utilized.
· Proposal-19: Retain existing maximum HARQ process limits for UEs with MBS capability 
· [bookmark: _Hlk68988121]Proposal-20: The total number of HARQ processes are dynamically split between initial transmissions for unicast and initial transmissions for multicast in an implementation-specific manner by the gNB.
· MediaTek
· Proposal 1: The total HARQ process number defined in Rel-15/16 (e.g., 16) is unchanged for UE receiving unicast and multicast service. 
· Proposal 2: The maximum HARQ process used for MBS is up to network implementation.
· [bookmark: _Hlk68994327]Proposal 3: The HARQ process ID indicated in DCI for PTP retransmission is kept the same value with corresponding PTM scheme 1 initial transmission.
· FUTUREWEI
· Proposal 7: If ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if PTM scheme 1 is used for initial transmission, PTM scheme 1 retransmission and PTP retransmission can be used by UEs in the same MBS group. 
· Proposal 8: A UE receiving its PTP retransmission is allowed to receive a simultaneous PTM scheme 1 retransmission for the same TB for decoding. This support should be left to UE implementation.
· Observation 2:
· The UE’s HARQ processes are divided into two sets, the set for unicast and another set for MBS PTM. This allows the simplest association, as in Fig 1, where the same HARQ ID and NDI is used for PTM (re)transmissions and PTP retransmissions for a TB.
· PTM initial tx, PTM retx, and the simultaneous PTP (HARQ) retx for the UE(s) need to share the same HARQ process ID to support soft combining.
· [bookmark: _Hlk68989571]If there are PTM retx or PTP (HARQ) retx that is still active/pending on the HARQ process, the gNB starts the initial transmission of a new data in a new HARQ process. 
· Either additional MBS PTM HARQ processes are allowed in addition to the existing number of HARQ processes (preferred), or the number of HARQ processes is kept unchanged in the UE and some number (possibly up to a maximum) are allowed for MBS PTM. 
· Proposal 9: For Connected UEs, PTM transmission scheme 2 for retransmission(s) should also be supported.
· Proposal 10: PTM transmission scheme 2 for initial transmission of MBS is not supported for Connected UEs.
· CMCC
· Proposal 21. The maximum number of HARQ processes per cell, currently supported for unicast PDSCH, is kept unchanged for UEs receiving unicast and multicast.
· Proposal 22. For broadcast, dedicated HARQ process(es) are assigned and the HARQ process number is not indicated in the group-common PDCCH.
· Proposal 23. It is up to gNB’s implementation to dynamically indicated the HARQ process for unicast and multicast without semi-static split or allocation between them.
· Intel
· Proposal 6: PTM Scheme 2 should be supported when ACK/NACK based HARQ feedback is configured or enabled for the UEs within a group.
· Proposal 7: 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 8: 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
· Proposal 9: Different group RNTIs corresponding to high and low QoS delivery modes are configured for RRC_CONNECTED UEs
· Qualcomm
· Proposal 9: Retransmission schemes based on PTP and PTM-1 can be supported for different UEs in the same group.
· Proposal 10: For HARQ process management, the maximum number of HARQ process IDs is kept unchanged. 
· Support dynamic split of HARQ processes between unicast and multicast.
· A DCI field is used to differentiate the HARQ process ID used for PTP unicast data or for PTP multicast retransmission.
· Samsung
· Observation 4: There is no reason to increase the maximum number of HARQ processes per cell relative to Rel-16. 
· Observation 5: There is no reason to separate HARQ processes between unicast and MBS.
· Chengdu TD Tech
· Proposal 2: For the ACK/NACK based HARQ-ACK feedback, both the PTP bearer and the PTM bearer with the PTM scheme 1 can be used for the retransmission of the associated TB.
· Proposal 3: For the NACK-ONLY based HARQ-ACK feedback, the PTM bearer with the PTM scheme 1 can be used for the retransmission of the associated TB, where the PTM scheme 1 can use beam sweeping or the partial beam sweeping. 
· FFS：Whether or not the different PDSCH sources for retransmitting the same TB in the different beam coverage areas can be used.
· Convida
· Proposal 1: PTP transmission and PTM transmission scheme 2 should be supported for initial transmission for MBS.
· Proposal 2: PTM transmission scheme 2 should be supported for retransmission for MBS.
· Proposal 3: Mechanism needs to be introduced for the UE to distinguish between the UE-specific PDCCH scheduling the MBS PDSCH and scheduling the unicast PDSCH.
· Lenovo
· Proposal 4: The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UEs receiving unicast and/or multicast. 
· Proposal 5: It is up to gNB to determine a HARQ process number used for initial unicast transmission or initial multicast transmission.
· NTT Dococmo
· Proposal 6: The maximum number of HARQ processes is kept unchanged from Rel-16.
· Observation 3: If simultaneous transmissions of retransmission using PTM scheme 1 and retransmission using PTP are supported, there are several issues that need to be considered.
· Proposal 7: Not support PTM scheme 2 as retransmission scheme for PTM scheme 1.
· Ericsson
· Proposal 1: The UE may receive PTP initial transmission within the PTM leg of a split MRB. For a given UE, the gNB may choose between PTM and/or PTP dynamically and independently for each TB.
· Observation 1: 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.
· Proposal 2: Based on UE capability, a UE in a G-RNTI-based scheduling group may receive both PTM and PTP with same HARQ process and NDI, within the same HARQ-ACK feedback bundling window determined via dlDataToUL-ACK.
· PTM-2 based initial transmission is not supported. 
· PTM-2 based retransmission is not supported. 

Initial Proposals based on contributions
Summary
Regarding the HARQ process management, 
· It was agreed in last meeting that the HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB, but some companies further propose that the HARQ process ID indicated in DCI for PTP retransmission is kept the same value with corresponding PTM scheme 1 initial transmission. Maybe it would be better that we make it more clear.
· 9 companies [Huawei, CATT, Nokia, MTK, CMCC, Qualcomm, Samsung, Lenovo, NTT Docomo] propose to keep the maximum number of HARQ processes per cell unchanged for UE to support multicast reception, while 1 company [Futurewei] prefers either additional MBS PTM HARQ processes are allowed in addition to the existing number of HARQ processes, or the number of HARQ processes is kept unchanged in the UE and some number (possibly up to a maximum) are allowed for MBS PTM. 
· It seems 7 companies [OPPO, Nokia, MTK, CMCC, Qualcomm, Samsung, Lenovo] share a similar view that the HARQ processes are dynamically split between initial transmissions for unicast and initial transmissions for multicast in an implementation-specific manner by the gNB. 1 company [ZTE] proposes that the HPNs are separated for unicast and each multicast service, and a multicast service specific HPN entity is required for each multicast service. 1 company [Futurewei] prefers that the UE’s HARQ processes are divided into two sets, the set for unicast and another set for MBS PTM. 1 company [CATT] proposes that MBS services can be configured with specific HPNs, e.g. HPN#0~3.
· [bookmark: _Hlk68992366]It seems 2 companies [Nokia, Futurewei] share a similar view that, for a HARQ process ID, if the PTM retransmission or PTP retransmission of the previous TB, which is initially transmitted with PTM scheme 1, with the HARQ process ID is not completed (e.g., the maximum number of retransmissions is not reached or HARQ ACK is not received from all the UEs in the MBS group assuming ACK/NACK based HARQ scheme is used), gNB cannot start the PTM scheme 1 initial transmission of a new TB with the same HARQ process ID. However, 1 company [Huawei] proposes to define UE’s behavior when UE is scheduled to receive a multicast TB#2 initial transmission and a PTP TB#1 retransmission with the same HPN.
· It seems 2 companies [ZTE, Qualcomm] share a similar view that a DCI field is used to differentiate the HARQ process ID used for unicast (re)transmission or PTP retransmission for multicast. Moderator think we can further discuss this issue after we have a common understanding on how the HARQ processes are split between unicast and multicast.
Regarding whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group, 4 companies [vivo, Futurewei, Qualcomm, Ericsson] propose to support this.
Regarding PTM scheme 2, 5 companies explicitly propose to support PTM scheme 2 for initial transmission and retransmission, while 4 companies explicitly propose to not support it. It seems the situation does not change much compared with the last meeting. Moderator propose to first focus on the previous issues.
1 company proposes that a UE can be configured with multiple G-RNTIs for PDSCH scrambling for different MBS services. I think this should be a common understanding, but I’m not sure whether we need to make such an agreement in RAN1.
Initial Proposals
The following moderator recommendations are made.
[Moderator’s recommendation]
[High] Initial Proposal 3-1: 
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.

[High] Initial Proposal 3-2: 
[bookmark: _Hlk68987483]The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· The HARQ processes are dynamically split between initial transmissions for unicast and initial transmissions for multicast in an implementation-specific manner by the gNB.
· FFS whether to specify a maximum number of HARQ processes specifically used for multicast.

[High] Initial Proposal 3-3: 
For a HARQ process ID, if the PTM retransmission or PTP retransmission of the previous TB, which is initially transmitted with PTM scheme 1, with the HARQ process ID is not completed (e.g., the maximum number of retransmissions is not reached or HARQ ACK is not sent assuming ACK/NACK based HARQ scheme is used), down-select one of the following two alternatives:
· Alt 1: UE is not expected to receive a PTM scheme 1 initial transmission of a new TB with the same HARQ process ID.
· Alt 2: it is possible that UE receives a PTM scheme 1 initial transmission of a new TB with the same HARQ process ID.

[High] Initial Proposal 3-4: 
[bookmark: _Hlk68997911]For RRC_CONNECTED UEs, if PTM scheme 1 is used for initial transmission, PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group.

[High] Initial Proposal 3-5: 
A UE can be configured with multiple G-RNTIs for different MBS services.

Company Views (1st round of inputs)
Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	3-1: no need since the agreement made in previous RAN1 meeting is clear: 
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.
3-2: We are OK with the main bullet. Regarding the first sub-bullet, it may be better to remove the word of “dynamically” since it is pure implementation issue of gNB. Regarding the second bullet, it is not necessary to set the maximum number as it is also gNB implementation issue.
3-3: The main bullet is not clear to us. What does it mean “if the PTM retransmission or PTP retransmission of the previous TB,”? It seems no verb in this clause.   
3-4: We are not OK with it. Now that PTM scheme 1 is adopted as retransmission, why PTP retransmission is sent simultaneously? Those UEs which PTP retransmission is sent to will receive different retransmissions for a given TB. 
3-5: Is it better to discuss this issue in RAN2?

	Spreadtrum
	For Proposal 3-1, in principle we are fine;
For Proposal 3-2, fine with FL’s proposal;
For Proposal 3-3, support Alt 1. In-order operation should be kept across unicast and multi-cast, considering UE’s implementation complexity.
For Proposal 3-4, not support. We have not seen the necessary and benefit.
For proposal 3-5, fine.

	Apple
	For Proposal 3-4, doesn’t it mean the UE would detect both PTM scheme 1 and PTP re-transmission. 

	CATT
	Proposal 3-1: This proposal is more like an observation based on current mechanism/agreements, unless there is another meaning for the proposal. Based on the agreements by now, initial transmission and retransmission can be as
1) PTM 1 (initial Tx) + PTM 1 (Re-Tx); 
2) PTM 1 (initial Tx) + PTP (Re-Tx).
Whenever the same TB is (re-)transmitted, the same HPN and non-toggled NDI should be used. If not, the previous buffered data has to be flushed based on current mechanism.
Proposal 3-2: The main bullet is supported. For the two sub-bullets, if the allocation of HPN between unicast and multicast is up to gNB based on current mechanism, there is no necessary to explicitly agree about it, or a simple wording can be used as follows:
[High] Initial Proposal 3-2: 
The maximum number of HARQ processes per cell, currently supported for unicast, is kept unchanged for UE to support multicast reception.
· The HARQ processes are dynamically split between initial transmissions for unicast and initial transmissions for multicast in an implementation-specific manner by the gNB.
· FFS whether to specify a maximum number of HARQ processes specifically used for multicast.
· [bookmark: _Hlk69205305]How to allocate HARQ processes between unicast and multicast is up to gNB.

Proposal 3-3: Based on current Rel-15/16 mechanism, only alternative 1 can be supported. Whenever the same HPN is used and NDI is toggled, the buffer should be flushed. The gNB is supposed to avoid such case happen by proper scheduling. For alternative 2, it is more likely a UE implementation or new description scheme from UE side. UE can differentiate and storage different TBs but sharing the same HPN. The detailed design is not clear, and it may require new capability for UE on buffer. Therefore, Alt 2 is not supported.
Proposal 3-4: NOT support. Similar view with Lenovo, a UE will receive PTM 1 and PTP that scheduling the same PDSCH as retransmission, which is meaningless.
Proposal 3-5: Generally OK.

	OPPO
	Proposal 3-1~ Proposal 3-5:
Agree.


	ZTE
	For Proposal 3-1: Support.
For Proposal 3-2: We have some technical concerns for this proposal. If the HARQ processes are dynamically split between unicast and multicast, then it means network has to consider all the HARQ processes for unicast used by all the UEs within the same group to determine a HARQ process for multicast. If the number of UEs within one group is large, it would definitely complicate the network scheduling. 
One simpler solution is to support two separate HARQ entities for unicast and MBS. Note that the total HARQ processes per cell can keep the same. As long as there are two separate HARQ entities for MBS and unicast, network decouple the HARQ process for unicast and MBS.
For Proposal 3-3: Based on our understanding, if separate HARQ entities are configured for unicast and MBS, then the issue in this proposal can already be resolved. Thus, we would propose to finalize Proposal 3-2 first and defer the discussion of this proposal.
For Proposal 3-4: We support this proposal.
For Proposal 3-5: We are ok with this proposal but it seems better to let RAN2 to decide this.

	CMCC
	3-1 ~3-5: Agree

	NTT DOCOMO
	Proposal 3-1: We are fine with FL’s proposal.
Proposal 3-2: We are fine with FL’s proposal.
Proposal 3-3: We prefer Alt.1 to simplify UE processing.
Proposal 3-4: A UE which receives PTP retransmission will also receive PTM scheme 1 retransmission at the same slot. It will be necessary to specify the behavior for such a case. We propose to add sub-bullet.
“FFS : Handling of two PDSCHs associated with the same TB that are received simultaneously”
Proposal 3-5: We are fine with FL’s proposal.

	Huawei/HiSilicon
	3-1: ok
3-2: ok.
3-3: ok

	LG
	P3-1: Support the initial proposal.
P3-2: We are fine with the initial proposal. We could add ‘FFS for broadcast’.
P3-3: We prefer Alt 1 for simplicity. Alt 2 would increase complexity in some aspects.
P3-4: We support the initial proposal. Simultaneous PTM/PTP retransmissions would be beneficial in some cases e.g. different UE-dedicated BWPs for different UEs, different TCIs states for different UEs.
P3-5: We are fine with the initial proposal. RAN2 could further discuss whether one or multiple services can be mapped to a G-RNTI.

	MTK
	Proposal 3-1: support the proposal.
Proposal 3-2: support the proposal.
Proposal 3-3: support Alt 1. If Alt 2 is supported, it will increase the UE HARQ buffer capability.
Proposal 3-4: The motivation of supporting PTM schem1 and PTP simultaneously retransmission is not clear.
Proposal 3-5: we are ok with the proposal.

	Samsung
	Proposal 3-1: Agree (although this additional agreement is not really needed).
Proposal 3-2: Agree (although this additional agreement is not really needed – gNB implementation issue).
Proposal 3-3: Support Alt. 1. 
It is also our opinion that nothing needs to be agreed/specified (gNB misconfiguration – same as in Rel-16)
Proposal 3-4: Do not agree. 
Introduces unnecessary specification and UE complexity without meaningful benefit.
Proposal 3-5: Agree.

	Qualcomm
	[bookmark: _Hlk69205164]3-2: Fine in principle but prefer to change the second subbullet more general as “FFS the detailed signaling”. 
3-3: Alt2 does not work. If the UE still receive PTP retransmission of TB1, the PTM-1 transmission of TB2 comes in will flush the buffer of the HARQ process. The legacy way should apply here as well: “The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]”.
Agree with other proposals.

	Futurewei
	3-1. 3-2, 3-4: Support
3-3: Alt 1
3-5: It is not clear what ‘services’ here mean from RAN1 specs perspective.


	Nokia, NSB 
	Proposal 3-1: Agree with the proposal 
Proposal 3-2: Agree with the proposal 
Proposal 3-3: Agree with the proposal and we support Alt 1. 
Proposal 3-4: We agree with Lenovo’s views and do not support this proposal. For simplicity, it would be preferred to use only one mode of retransmission. The motivation of having both PTM and PTP for retransmissions simultaneously is not clear, and is also not resource efficient. 
Proposal 3-5: Agree with the proposal 
 

	Ericsson
	P3-1: We agree.
P3-2: We agree but wish to point out that unicast and MBS PTP both use C-RNTI and belongs to the same category with no need for differentiation between these. Regarding the FFS we do not see the need for that – this can be left to gNB implementation. We also note that without the FFS, the agreement does not have spec impact. 
P3-3: We prefer Alt2, since with the DCI NDI bit toggled, the UE will understand that the data is new. This will always work when the same RNTI is used for the new transmission. Furthermore, the gNB may also have reasons to initiate the transmission of a new TB before an earlier TB is completed by all UEs.	Comment by Florent Munier: This is a complicated problem, I’m not sure yet what to support. 
Currently The UE checks the NDI bit with respect to the last time it received a PDCCH scheduling the same HARQ process. So, the definition of toggled is coupled to the HPN. In the agreement, the scenario is that there is an interruption of a TB transmission. And this interruption can happen at a group transmission (either initial or retransmission using group pdcch ) or a unicast retransmission of the group pdsch.  Problem is that the couple HPN-NDI is different for all UEs in general. So now we need to be more precise in this agreement. Maybe we can add the following FFS, since we don’t really understand the consequence of the decision yet:
FFS: whether the NDI in group PDCCH should be check for toggling with respect to the last PDCCH transmission with the same HARQ ID (legacy behaviour) or with the last group PDDCH transmitted with the same HARQ ID (new behaviour)
We note that there is an issue with respect to potential conflicts of NDI and propose that how to resolve that is FFS.
P3-4: We agree
P3-5: We agree

	Convida
	For Proposal 3-1: Agree.
For Proposal 3-2: Agree.
For Proposal 3-3: Prefer to defer the discussion of this proposal.
For Proposal 3-4: Support.
For Proposal 3-5: Support.


	Moderator
	Proposal 3-1:
I did not update this proposal although some companies think it is necessary.

Proposal 3-2:
ZTE seems not OK with this proposal. 
@LG, I think we can focus on multicast first.

Proposal 3-3:
This proposal may depend on the outcome of proposal 3-2. I will defer the discussion for 3-3 for the moment.

Proposal 3-4:
I think the intention of this proposal is that, when multiple UEs in the same group received the PTM 1 initial transmission incorrectly, then gNB can use PTM1 retransmission for some of the UEs and use PTP retransmission for other UEs, but that means some UEs may receive PTM1 retransmission and PTP retransmission with same HARQ process and NDI, within the same HARQ-ACK feedback bundling window determined via dlDataToUL-ACK as proposed by Ericsson.

Proposal 3-5:
No update




Updated Proposals (after 1st round of inputs)

[High] Initial Proposal 3-1: 
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.

[High] Initial Proposal 3-2: 
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.The HARQ processes are dynamically split between initial transmissions for unicast and initial transmissions for multicast in an implementation-specific manner by the gNB.
· FFS whether to specify a maximum number of HARQ processes specifically used for multicast.

[High] Initial Proposal 3-3: 
For a HARQ process ID, if the PTM retransmission or PTP retransmission of the previous TB, which is initially transmitted with PTM scheme 1, with the HARQ process ID is not completed (e.g., the maximum number of retransmissions is not reached or HARQ ACK is not sent assuming ACK/NACK based HARQ scheme is used), down-select one of the following two alternatives:
· Alt 1: UE is not expected to receive a PTM scheme 1 initial transmission of a new TB with the same HARQ process ID.
· Alt 2: it is possible that UE receives a PTM scheme 1 initial transmission of a new TB with the same HARQ process ID.

[High] Initial Proposal 3-4: 
For RRC_CONNECTED UEs, if PTM scheme 1 is used for initial transmission, PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group.

[High] Initial Proposal 3-5: 
A UE can be configured with multiple G-RNTIs for different MBS services.


Issue #4: SPS for MBS
Background and submitted proposals
Background
In RAN1#104-e, the following agreements were achieved.
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

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

Submitted Proposals
· Huawei, HiSilicon
· Proposal 8: The multicast SPS configuration index is different from unicast SPS configuration index for each UE within the group.
· Proposal 9: Support PTM scheme 1 and PTP for multicast SPS retransmission.
· OPPO
· Proposal 6:
· Allocation of total SPS configurations between MBS and unicast is up to gNB;
· A SPS configuration for MBS should be activated/deactivated by group-common PDCCH scrambled by the corresponding CS-RNTI specifically for MBS.
· SPS configuration for MBS is only activated/deactivated by group common DCI, HARQ feedback mode for the group common DCI is indicated by the DCI.
· Spreadtrum
· Proposal 8: Confirm the working assumption, i.e., Support group-common PDCCH for SPS group-common PDSCH activation/deactivation.
· Proposal 9: It is up to gNB’s implementation for SPS group-common PDSCH retransmission, e.g.,  either by unicast dynamic scheduling or group-common scheduling can be considered. However, simultaneously scheduling unicast and group-common retransmission shall be avoided.
· ZTE
· Proposal 12: For SPS-based MBS transmission, the following features are supported, 
· UE-specific activation/deactivation
· Up to 8 configured SPS configurations can be supported for unicast and MBS respectively per BWP
· [bookmark: _Hlk69050342]Retransmission of SPS group-common PDSCH, the design for the retransmission for PTM transmission scheme 1 can be reused for it 
· vivo
· Proposal 6: When a UE is configured with multiple SPS group-common PDSCHs, it should be supported to configure group-common RNTI for each SPS group-common PDSCH per SPS configuration.
· Proposal 7: For activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state, UE-specific PDCCH is supported
· Proposal 8: A group-common configured scheduling RNTI which is different with the group-common RNTI for group-common dynamic scheduled PDSCH is used for this SPS PDSCH
· Proposal 9: For MBS for RRC_CONNECTED UEs, HARQ-ACK for SPS group-common PDSCH is configurable.
· Proposal 10: For MBS in RRC_CONNECTED state, for SPS group-common PDSCH, support retransmission with PTM scheme 1.
· CATT
· Proposal 16: PTM scheme 1 and PTP can be used as retransmission scheme(s) for SPS group-common PDSCH for MBS.
· Proposal 17: Both group-common PDCCH and UE-specific PDCCH (if supported) can be used for SPS activation for MBS for RRC_CONNECTED UEs.
· Proposal 18: Group-common PDCCH is used for SPS deactivation for MBS for RRC_CONNECTED UEs.
· Nokia
· 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-13: Maintain the existing SPS limits, for e.g. eight SPS configurations per BWP for group-common PDSCH SPS configurations per UE.
· Proposal-14: The allocation of total available SPS configurations between unicast and multicast should be left to gNB implementation, with signaling details of such configurations left to RAN2.
· Proposal-15: Inherit uplink HARQ feedback configuration for SPS-based MBS from SPS for unicast in combination with uplink feedback configuration for non-SPS-based MBS, augmented by mechanisms for reliable SPS activation / deactivation.
· Proposal-16: Support HARQ retransmissions on SPS-allocated resources.
· Proposal-17: Possibilities to add in-band control signaling on PDSCH to facilitate retransmissions on SPS-allocated PDSCH resources should be studied.
· MediaTek
· Proposal 11: The network can flexible allocate the SPS number for MBS and unicast based on services requirement.
· Proposal 12: A GC-CS-RNTI scrambling the CRC of corresponding DCI format is defined for MBS SPS activation/deactivation and retransmission.
· Proposal 13: Group common PDCCH is supported for activation/deactivation of MBS group common PDSCH and the UE specific PDCCH with GC-CS-RNTI is optional supported for activation of MBS group common PDSCH.
· Proposal 14: MBS SPS activation/deactivation’s feedback mechanism only support ACK/NACK based HARQ feedback mode.
· Proposal 15: MBS SPS PDSCH without PDCCH scheduling can support ACK/NACK or common NACK only feedback mode.
· FUTUREWEI
· Proposal 11: At least UE-specific PDCCH is supported for deactivation of SPS group-common PDSCH. 
· Proposal 12: Support of more than one SPS group-common PDSCH configuration.
· CMCC
· Proposal 12. Both group-common PDCCH and UE-specific PDCCH can be used for activation/deactivation of SPS group-common PDSCH for MBS in RRC_CONNECTED state.
· Proposal 13. HARQ-ACK feedback for SPS group-common PDSCH deactivation PDCCH can be supported.
· Proposal 14. PTM transmission scheme 1 and PTP can be used as retransmission for SPS group-common PDSCH.
· Proposal 15. It is up to gNB’s implementation to allocate the SPS configurations between MBS and unicast.
· The SPS group-common PDSCH for MBS can be configured per MBS service.
· Intel
· Proposal 19: 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 if ACK/NACK based feedback is supported or configured or a common PUCCH resource can be configured for the case when NACK-only feedback is supported or configured. 
· Apple
· Proposal 2: It’s up to gNB scheduling SPS group-common PDSCH re-transmission is via PTM transmission or PTP transmission.
· Qualcomm
· [bookmark: _Hlk69052360]Proposal 11: Define group CS-RNTI (G-CS-RNTI) for SPS GC-PDSCH, different from CS-RNTI for unicast SPS PDSCH.
· FFS: number of G-CS-RNTI.
· Proposal 12: Support one or more activated SPS GC-PDSCH configurations per CFR subject to UE capability.
· Proposal 13: For SPS GC-PDSCH activation/release, 
· Confirm the WA: At least group-common PDCCH is supported.
· 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.
· Proposal 14: Support PTM-1 and PTP for the retransmission of SPS GC-PDSCH, similar as dynamic GC-PDSCH.
· Samsung
· Proposal 6: A DCI format with CS-RNTI can be used for activation of SPS MBS PDSCH receptions.
· LGE
· Proposal 8: If new CS-RNTI is introduced for group common SPS, the new CS-RNTI is “other RNTI”.
· Proposal 13: For a group common SPS configuration, UE can be optionally configured with either pdsch-AggregationFactor or TDRA table with repetitionNumber as part of the TDRA table.
· Proposal 14: Discuss whether different TCI states can be configured for group common SPS received by different UE, e.g. different slots of group common SPS PDSCH repetitions or different SPS configurations can be associated to different TCI states for the same group of UEs.
· Proposal 15: For group common SPS, both group common NACK only based HARQ-ACK and UE specific ACK/NACK based HARQ-ACK are supported.
· Proposal 16: For group common SPS, at least UE specific confirmation to group common SPS release can be supported by PUCCH A/N.
· Proposal 17: For group common SPS activation/deactivation to multiple UEs in a group, (de)activation DCI can be repeated on multiple CORESETs with same TCI state or different TCI states.
· Chengdu TD Tech
· Proposal 1: Support the following HARQ-ACK feedback methods for each SPS MRB of the PTM bearer for an MBS session:
· ACK/NACK based HARQ-ACK feedback with the different SPS PUCCH resources for the different RRC_CONNECTE UEs.
· FFS: details for the ACK/NACK based HARQ-ACK feedback: SPS PUCCH resource allocation, timing between SPS PDSCH and SPS PUCCH, other aspects.
· NACK-ONLY based HARQ-ACK feedback with the different RRC_CONNECTED UEs sharing the same SPS PUCCH resources
· FFS: details for the NACK-ONLY based HARQ-ACK feedback: SPS PUCCH resource allocation, timing between SPS PDSCH and SPS PUCCH, other aspects.
· FFS: whether or not other information can be fed back with the NACK-ONLY information.
· Convida
· Proposal 7: Both group-common PDCCH and UE-specific PDCCH should be supported for activation/deactivation DCI for MBS SPS.
· Proposal 8: Support dynamic rescheduling for MBS SPS retransmission.
· Proposal 9: Further study whether to support SPS rescheduling for MBS SPS retransmission.
· Proposal 10: PTM transmission scheme 1, PTM transmission scheme 2, and PTP transmission should be considered for dynamic scheduling of the MBS SPS retransmission.
· Lenovo
· Proposal 12: It is up to gNB to allocate the total SPS configurations between multicast and unicast.
· Proposal 13: 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 14: 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 15: For SPS PDSCH transmission in PTM manner in initial transmission, PTP based retransmission is supported.
· NTT Dococmo
· Proposal 8: Use ACK/NACK based feedback for HARQ-ACK feedback for activation/deactivation regardless of feedback configuration for SPS group-common PDSCH.
· [bookmark: _Hlk69051704]Proposal 9: Support activation/deactivation on a subgroup basis for SPS group-common PDSCH.
· ASUSTeK
· Proposal 4: The transmission scheme of the SPS group-common PDSCHs supports at least PTM transmission scheme 1.  
· Proposal 5: An SPS group-common transmission identifier, e.g. a G(C)-CS-RNTI, can be configured for activation, deactivation/release, or retransmissions of SPS group-common PDSCHs.
· Proposal 6: PTP transmission is supported for retransmissions of SPS group-common PDSCHs.  
· Proposal 7: A UE monitors PDCCHs with CRC-scrambled by the G(C)-CS-RNTI within the UE-dedicated CORESET when the UE expects to receive retransmission(s) of SPS group-common PDSCH(s).
· Ericsson
· Proposal 17: Confirm that group common PDCCH is used to activate/deactivate SPS group common PDSCH
· Proposal 18: For group based SPS, UEs missing the PDCCH activation message are sent an activation recovery message via MAC-CE containing the original PDCCH information and the slot number where it was transmitted.   For deactivation,  UE specific PDCCH deactivation order can be sent to UEs not responding to the group de-activation PDCCH. 
· Proposal 19: Multiple group-based SPS configuration are supported, conditioned to UE capability 
· Proposal 20: The UE is expected to provide feedback via HARQ for all PDCCH associated with a PDCCH activation or deactivation order for SPS
· Proposal 21: The network can RRC configures each UE in the group an additional PDSCH-to-HARQ time offset so that when UEs receive group common PDCCH activate/deactivate command, they can acknowledge this command in different slots to avoid PUCCH resource congestion.  
· Proposal 22: The UE can be configured to either transmit or not transmit HARQ for the SPS PDSCH not corresponding to a SPS PDCCH activation or deactivation.
· Proposal 23: The SPS UL feedback framework for the SPS scheduled (i.e. PDCCH-less) PDSCH is the same as for non-SPS MBS PDSCH scheduling. 

Initial Proposals based on contributions
Summary
Regarding SPS configuration for MBS, 5 companies [OPPO, Nokia, MTK, CMCC, Lenovo] propose that it is up to gNB implementation to allocate the total SPS configurations between unicast and MBS. 1 company [Nokia] proposes to maintain the existing SPS limits, i.e., eight SPS configurations per BWP, for group-common PDSCH SPS configurations per UE. 1 company [ZTE] proposes that up to 8 configured SPS configurations can be supported for unicast and MBS respectively per BWP. 1 company [Huawei] proposes that the multicast SPS configuration index is different from unicast SPS configuration index for each UE within the group.
Regarding the retransmission scheme(s) for SPS group-common PDSCH, 10 companies propose to reuse the retransmission schemes of dynamic group-common PDSCH, i.e., PTM scheme 1 and PTP can be used for retransmission of SPS group-common PDSCH.
Regarding the working assumption for activation/deactivation of SPS group-common PDSCH, most companies support to at least use group-common PDCCH for activation/deactivation, 1 company [vivo] raises an issue for activation with group-common PDCCH when more than one SPS PDSCH is overlapped in a slot. Moderator suggests companies to further consider the issue raised by vivo in [7]. 5 companies [ZTE, vivo, CMCC, Qualcomm, Convida] propose to also support UE-specific PDCCH for both activation and deactivation. 3 companies [Samsung, MTK, CATT] propose to support UE-specific PDCCH for activation, and 2 companies [Futurewei, Ericsson] propose to support UE-specific PDCCH for deactivation. 1 company [NTT Docomo] proposes to support activation/deactivation on a subgroup basis.
Regarding the FFS whether and how to address the missed activation and deactivation, 1 company [Ericsson] proposes that UEs missing the PDCCH activation message are sent an activation recovery message via MAC-CE containing the original PDCCH information and the slot number where it was transmitted.
6 companies [OPPO, vivo, LGE, ASUSTek, MTK, Qualcomm] propose to define group CS-RNTI (G-CS-RNTI) for SPS GC-PDSCH, different from CS-RNTI for unicast SPS PDSCH.

Initial Proposals
The following moderator recommendations are made.
[Moderator’s recommendation]
[High] Initial Proposal 4-1: 
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 allocate the total SPS configurations between unicast and MBS.
· The SPS configuration index for MBS is different from the SPS configuration index for unicast in a BWP

[High] Initial Proposal 4-2: 
Support PTM scheme 1 and PTP for the retransmission of SPS group-common PDSCH.

[High] Initial Proposal 4-3: 
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

[High] Initial Proposal 4-4: 
Define G-CS-RNTI for SPS group-common PDSCH, different from CS-RNTI for unicast SPS PDSCH.
· FFS: number of G-CS-RNTI.

Company Views (1st round of inputs)
Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	4-1: Generally OK with us. BTW, the second bullet may be not necessary as it has to be defined as that.
4-2: agree.
4-3: agree.
4-4: We are OK with it although we are not sure this issue should be discussed in RAN2 or RAN1. 

	Spreadtrum
	Fine with Proposal 4-1;
Fine with Proposal 4-3;
Fine with Proposal 4-4;
For Proposal 4-2, does it mean that simultaneously PTM scheme 1 and PTP retransmission for one initial SPS group-common PDSCH is supported? If yes, we not support it.

	Apple
	For Proposal 4-2, similar comments as Proposal 3-4, does it require the UE to detect PTM and PTP re-transmission at the same time?

	CATT
	Proposal 4-1: Generally OK.
Proposal 4-2: Generally OK. One clarification about it: the intention of this proposal is to support both schemes as retransmission schemes for SPS, but not to support simultaneously using PTM1 and PTP for the same transmission of a TB. If not, it seems like that same issue with proposal 3-3 (Alt 2) will happen. Maybe a modification as follows could make it clear.
[High] Initial Proposal 4-2: 
Support PTM scheme 1 or PTP for the retransmission of SPS group-common PDSCH.

Proposal 4-3: OK.
Proposal 4-4: OK.

	OPPO
	Proposal 4-1~Proposal 4-4: 
Agree.


	ZTE
	For Proposal 4-1: From our perspective, to avoid the impact on unicast, it would be better to allow configuring more than 8 SPS configurations in a BWP of a serving cell for unicast and MBS in total subject to UE capability. 8 can be the baseline, but it doesn’t hurt to allow UE to report a larger number.
For Proposal 4-2: Support
For Proposal 4-3: Support
For Proposal 4-4: Support

	CMCC
	4-1~4-4: Agree.

	NTT DOCOMO
	Proposal 4-1: We are fine with FL’s proposal.
Proposal 4-2: We are fine with FL’s proposal.
Proposal 4-3: We are fine with FL’s proposal. In order to support individual UE joining/leaving SPS, UE-specific PDCCH should also be supported.
Proposal 4-4: We are fine with FL’s proposal.

	Huawei/HiSilicon
	4-1: It is up to gNB implementation to allocate the total SPS configurations or configure the SPS index for unicast or multicast?? 
4-2: ok
4-3: ok
4-4: can you clarify the proposal intends for activation/deactivation of SPS group-common PDSCH or for retransmission as well? At least, the RNTI for PTM 1 retransmission and PTP retransmission should be different which should be addressed as well. 

	LG
	P4-1: We are fine with the initial proposal.
P4-2: We are fine with the initial proposal.
P4-3: We are fine with the initial proposal.
P4-4: We are fine with the initial proposal.

	MTK
	Proposal 4-1~Proposal 4-4:  we are fine with these proposals.

	Samsung
	Agree with all proposals.

	Qualcomm
	4-1: We prefer to change the second subbullet to “FFS the SPS configuration index for MBS”.
Agree with other proposals

	Futurewei
	4-1, 4-2, 4-3, 4-4: Support

	Nokia, NSB 
	Proposal 4-1: Agree with the proposal 
Proposal 4-2: Agree with the proposal 
Proposal 4-3: Agree with confirming the working assumption. We would also prefer to support UE-specific PDCCH for activation/deactivation. 
Proposal 4-4: Agree with Huawei regarding further clarifications for the proposal. We understand that G-CS-RNTI is a special group-common RNTI for SPS, but it would be good to clarify that it is meant to activate / deactivate / modify the SPS group-common PDSCH. 
 

	Ericsson
	P4-1: We agree	Comment by Florent Munier: OK!
P4-2: We agree
P4-3: We agree
P4-4: We agree

	Convida
	For Proposal 4-1: Agree.
For Proposal 4-2: We are fine with proposal. We also think PTM scheme 2 should also be supported.
For Proposal 4-3: We are fine with confirming the WA. We think UE-specific PDCCH should also be supported.
For Proposal 4-4: Support.





Updated Proposals (after 1st round of inputs)

[High] Initial Proposal 4-1: 
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 allocate the total SPS configurations between unicast and MBS.
· FFS the SPS configuration index for MBSThe SPS configuration index for MBS is different from the SPS configuration index for unicast in a BWP

[High] Initial Proposal 4-2: 
Support PTM scheme 1 and or PTP for the retransmission of SPS group-common PDSCH.
· FFS: whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group

[High] Initial Proposal 4-3: 
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

[High] Initial Proposal 4-4: 
Define G-CS-RNTI at least for activation/deactivation of SPS group-common PDSCH, different from CS-RNTI for unicast SPS PDSCH.
· FFS: number of G-CS-RNTI.


Issue #5: Simultaneous operation with unicast reception 
Background and submitted proposals
Background
In RAN1#103-e, the following agreement was achieved.
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

In RAN1#104-e, the following proposals were discussed but not agreed.
Proposal: 
For Rel-17 MBS UE, the maximum number of TDMed PDSCH receptions, including unicast PDSCH(s) and group-common PDSCH(s), that can be supported in a slot per CC is N, where
· N=1 as mandatory 
· N=2/4/7 subject to UE capability

Proposal: 
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
· FFS Case 5: support FDM among T (T=2) group-common PDSCHs in a slot per CC
· FFS whether T>2 is supported or not
· Note: This proposal does not negate the previous agreement to support FDM between unicast PDSCH and group-common PDSCH in a slot based on UE capability.

Submitted Proposals
· [bookmark: _Hlk68789211]Spreadtrum
· Proposal 10: For simultaneous reception of unicast PDSCH and group-common PDSCH in a slot based on UE capability for RRC_CONNECTED UEs,
· The capability signaling is optional;
· Support TDM between M TDMed unicast PDSCHs and one group-common PDSCH in a slot
· FFS: the value of M
· FFS: per CC, or across CC
· Support TDM among K group-common PDSCHs in a slot
· FFS: the value of K
· FFS: per CC, or across CC
· Support TDM between L TDMed unicast PDSCHs and T TDMed group-common PDSCHs in a slot
· FFS: the value of L, T
· FFS: per CC, or across CC
· vivo
· Proposal 2: For simultaneous reception of unicast PDSCH and group-common PDSCH in a slot for RRC_CONNECTED UEs, support the following cases.
· 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 5: support FDM among multiple group-common PDSCHs in a slot
· CATT
· Proposal 26: When the simultaneous reception of unicast and multicast is out of a UE’s capability, a dropping principle should be considered.
· Nokia
· Proposal-22: Agree to maintain existing limitations and requirements in terms of the maximum number of PDSCHs in a slot simultaneously received per UE.
· Proposal-23: Prioritize the support for TDM between one or more unicast and group-common PDSCHs over the FDM options.
· CMCC
· Proposal 24. 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 1: TDM between multiple TDMed unicast PDSCHs and one group-common PDSCH in a slot
· Case 2: TDM among multiple group-common PDSCHs in a slot
· Case 3: TDM between multiple TDMed unicast PDSCHs and multiple TDMed group-common PDSCHs in a slot
· Proposal 25. The maximum number of PDSCHs in a slot simultaneous received per UE can be 2, 4, or 7 based on UE capability, and regardless that the PDSCH is unicast PDSCH or group-common PDSCH. 
· Proposal 26. 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
· Intel
· Observation 1: The use case for multiple simultaneous MBS PDSCH reception should be clarified further before choosing supported cases for multiplexing. The total number of PDSCHs that can be simultaneously received may be subject to UE capability. 
· Proposal 18: The reception of MBS and unicast in FDM mode should be a UE capability
· Samsung
· Proposal 7: The number of TDM (MBS or unicast) PDSCH receptions in a slot is same as for the corresponding Rel-16 UE capability. 
· Proposal 8: Support of FDMed PDSCH receptions is for one unicast PDSCH and one group-common PDSCH.
· Ericsson
· Observation 7: The support of case 1-5 depends on the UE capabilities to monitor multiple PDCCH candidates with different G-RNTI and C-RNTI
· Observation 8: The support of interslot TDM only requires the UE to monitor 1 PDSCH per slot, which is supported by the basic legacy UE capability (N=1). 
· Proposal 16: Inter-slot TDM is supported with exisiting UE capability. The support of intra-slot TDM cases for MBS are up to UE capability. 

Initial Proposals based on contributions
Summary
Regarding the simultaneous operation with unicast reception, it seems 3 companies [Samsung, Nokia, CMCC] share similar view that the number of TDMed PDSCH receptions (including unicast PDSCH and group-common PDSCH) in a slot is the same as for the corresponding Rel-16 UE capability. However, in last meeting discussion, some companies suggested to discuss this issue in the UE feature discussion phase. Regarding the case 1~5, it seems 6 companies [Spreadtrum, vivo, Nokia, CMCC, Samsung, Ericsson] support the intra-slot TDM cases (case 1~3) subject to UE capability. 

Initial Proposals
The following moderator recommendations are made.
[Moderator’s recommendation]
[Medium] Initial Proposal 5-1: 
For Rel-17 MBS UE, the maximum number of TDMed PDSCH receptions, including unicast PDSCH(s) and group-common PDSCH(s), that can be supported in a slot per CC is N, where
· N=1 as mandatory 
· N=2/4/7 subject to UE capability

[High] Initial Proposal 5-2: 
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


Company Views (1st round of inputs)
Companies are encouraged to provide comments in the table below.
	Company
	Comment

	Lenovo, Motorola Mobility
	5-1: 
N=4 can’t occupy all the 14 symbols in one slot. 


	Spreadtrum
	Fine with proposal 5-1;
Fine with proposal 5-2;

	Apple
	For Proposal 5-2, if case 3 is agreed, case 1 and 2 are not necessary. UE capability could be discussed later. 

	CATT
	Proposal 5-1: Generally OK. The maximum number is up to UE capability, so there is no necessary to specify the max. number.
Proposal 5-2: Generally OK. Similar view with 5-1, it is up to UE capability supporting the maximum number. Furthermore, one question about FDM: the current proposal is only about TDM, are we going to discuss the cases of FDM later or will not be discussed?

	OPPO
	Proposal 5-1: can be discussed in UE feature phase.
Proposal 5-2: agree.


	ZTE
	For Proposal 5-1: Support
For Proposal 5-2: Support
We also support FDMed multicast PDSCHs.

	CMCC
	5-1~5-2: Agree.

	NTT DOCOMO
	Proposal 5-1: We are fine with FL’s proposal.
Proposal 5-2: We are fine with FL’s proposal.

	LG
	P5-1: We are fine with the initial proposal.
P5-2: We are fine with the initial proposal.

	MTK
	We suggest that these issues are discussed in the UE feature phase.

	Samsung
	Agree with both proposals.

	Qualcomm
	Not urgent to discuss UE capability for now. 

	Nokia, NSB 
	Proposal 5-1: Agree with the proposal 
Proposal 5-2: Agree with the proposal 
We agree with ZTE and also support FDM options, if there is wider support. 

	Ericsson
	P5-1: We agree
P5-2: We agree

	Moderator
	Based companies’ input, I will postpone the discussion for proposal 5-1, but I think have an agreement on proposal 5-2 is helpful for the discussion for HARQ-ACK feedback in AI 8.12.2.
@CATT, I don’t plan to discuss FDM case in this meeting, since it seems not possible to have an agreement in this meeting for the FDM case based on companies’ proposals.




Updated Proposals (after 1st round of inputs)


Issue #6: Other issues (multi-beam, broadcast for RRC_CONNECTED UEs, etc.)
Background and submitted proposals
Submitted Proposals
· OPPO
· Proposal 13: A separate TCI states space is activated by MAC CE for group common PDSCH.
· ZTE
· Proposal 9: Association between MOs of group-common PDCCH and SSBs or CSI-RSs should be defined for beam sweeping transmission of NR MBS.
· Considering full beam sweep for broadcast transmission.
· Considering partial beam sweep for multicast transmission.
· Proposal 13: RAN1 further studies whether to support HARQ-ACK feedback for broadcast service for UEs under RRC_CONNECTED state.
· CMCC
· Proposal 19. 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.
· Proposal 20. Define a new CSS type for group-common PDCCH of PTM transmission scheme 1 for broadcast in RRC_CONNECTED state.
· Intel
· Proposal 10: For delivery mode 2, MBS configuration is provided via a MCCH carried over a PDSCH scheduled by a PDCCH carrying a DCI format 1_0 with CRC scrambled with a new SC-RNTI. Change in configuration can be notified through a PDCCH carrying another DCI 1_0 with CRC scrambled with SC-N-RNTI. 
· Proposal 11: The PDCCH scheduling the MCCH is monitored in Type0 CSS set configure by searchSpaceZero or Type0A CSS set or alternately on new mcch-searchSpace which is a CSS configured by the MBS specific PDCCH-ConfigCommon.
· Proposal 20: NR MBS uses PDSCH Mapping Type A with DM-RS Type 1 as a baseline. PDSCH Mapping Type B and use of Type 2 DM-RS are not precluded.
· Proposal 21: For NR MBS support of multi-layer MIMO transmission with rank adaptation (from UE perspective) is not precluded.
· Proposal 22: For groupcast transmission, all UEs within the group share the same DM-RS port(s). Additionally, UEs receiving unicast transmission are multiplexed on remaining orthogonal DM-RS ports.
· Proposal 23: Advanced transmission schemes like multiuser superposition transmission (MUST) for improving group spectral efficiency are not precluded
· LGE
· Proposal 9: 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.
· Proposal 10: Multiple TCI states can be configured in PDSCH-config for group common PDSCH for the CFR.
· Proposal 11: From gNB perspective, gNB may configure multiple CORESETs and transmit group common PDCCHs to multiple UEs in a group. The DCI can be repeated on multiple CORESETs with same or different TCI states
· Proposal 12: Multiple TCI states can be configured for a CORESET ID for a Search Space of group common PDCCH by RRC.
· Sony
· Proposal 1: Support dedicated beam configuration for MBS beam report to identify suitable beams for group-common PDSCH/PDCCH in addition to unicast.
· Proposal 2: The network shall configure time/frequency resources of the beam sweeping for the  group common PDCCH/PDSCH.
· NTT Dococmo
· Proposal 10: 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.
· ASUSTeK
· Proposal 1: For NR MBS group-scheduling, a reference TDRA table for mapping the group-common PDSCH transmission occasion in time domain needs to be identified and known to a corresponding group of UEs.
· Proposal 2: A “group-common TDRA table” is configured per MBS group for NR MBS group-scheduling.

Initial Proposals based on contributions
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.

Company Views (1st round of inputs)
Companies are encouraged to provide comments in the table below.
	Company
	Comment

	LG
	We could possibly discuss configuration of TCI states for group common PDCCH/PDSCH during this meeting.  

	Samsung
	Agree.
Regarding multi-beam proposals, please also note the following from the WID.
FR2: we assume that there are no issues to provide Multicast / Broadcast transmissions in FR2. If any enhancements is needed it should be treated with lower priority compared to the minimum set of objectives above.




Proposals for GTW session

[High] Initial Proposal 1-1: 
The down-selection of Option 2A and Option 2B for CFR will be made before the end of RAN1#105-e, considering the commonality between RRC_IDLE and RRC_CONNECTED for broadcast and multicast, specification impact, etc.
· If RAN1 cannot make the decision before RAN1#105-e, RAN1 will send an LS to RAN2 and the down-selection will be up to RAN2.

[High] Initial Proposal 1-2: 
IfFor Option 2A of CFR is supported for multicast of RRC-CONNECTED UE, UE needs to support two simultaneously active BWPs.

[High] Initial Proposal 1-3: 
If For Option 2B of CFR is supported for multicast of RRC-CONNECTED UE, the starting PRB of CFR is referenced to the starting PRB of the dedicated unicast BWPPointA.

[High] Initial Proposal 1-4(for conclusion): 
It is based on gNB implementation to decide whether and how to schedule unicast and/or multicast within the CFR.

[High] Initial Proposal 1-6: 
If a CFR is configured for multicast in RRC-CONNECTED state and confined within a dedicated unicast BWP, further study the following oOptions 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.
· 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.

[High] Initial Proposal 1-7: 
Zero or 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

[High] Initial Proposal 2-1: 
For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, down-select from the following four alternatives:
· Alt 1: support a new Type-x CSS
· If DCI format 1_0 (if supported) for group-common PDCCH is configured in new Type-x CSS, the monitoring priority of the new Type-x CSS is the same as existing Rel-15/16 CSS, 
· If DCI non-fallback DCI format (if supported) for group-common PDCCH is configured in a new Type-x CSS, the monitoring priority of the new Type-x CSS is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· Alt 2: support both Type-3 CSS and a new Type-x CSS
· If Type-3 CSS is used for group-common PDCCH, the monitoring priority is the same as existing Rel-15/16 CSS
· FFS: the DCI format(s) that could be configured in Type-3 CSS for multicast
· If new Type-x CSS is used for group-common PDCCH, the monitoring priority is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· FFS: the DCI format(s) that could be configured in new Type-x CSS for multicast
· Alt 3: support Type-3 CSS
· The monitoring priority of Type-3 CSS for group-common PDCCH is the same as existing Rel-15/16 CSS
· FFS: the DCI format(s) that could be configured in Type-3 CSS for multicast
· Alt 4: support a new Type-x CSS,
· The monitoring priority of new Type-x CSS is determined based on the search space set indexes of search space set(s) for multicast and USS sets.
· FFS: the DCI format(s) that could be configured in new Type-x CSS for multicast

[High] Initial Proposal 2-2: 
For group-common PDCCH of Rel-17 MBS, support one fallback DCI and one non-fallback DCI.
· reuse DCI format 1_0 as fallback DCI format with CRC scrambled with G-RNTI.
· FFS details of the fallback DCI format fields. 
· reuse FFS DCI format 1_1 or 1_2 as non-fallback DCI format with CRC scrambled with G-RNTIis based on DCI format 1_1 or 1_2
· FFS which DCI format(s) to reuse and details of the non-fallback DCI format fields

[High] Initial Proposal 2-3: 
In Rel-17 MBS, fFor RRC_CONNECTED UEs supporting CA capability, the budget of BDs/CCEs of an unused CC (deactivated SCells or SCells having a dormant BWP as active DL BWP) can be used for group-common PDCCH to count the number of BDs/CCEs.support to determine the number of PDCCH candidates/CCEs based on activated/non-dormant BWP SCells instead of configured cells.
· FFS: how to deal with the case that UEs in the same MBS group have different CA capabilities
· NOTE: This is similar to the method used for multi-DCI based multi-TRP in Rel-16.


[High] Initial Proposal 3-1: 
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.

[High] Initial Proposal 3-2: 
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.The HARQ processes are dynamically split between initial transmissions for unicast and initial transmissions for multicast in an implementation-specific manner by the gNB.
· FFS whether to specify a maximum number of HARQ processes specifically used for multicast.

[High] Initial Proposal 3-3: 
For a HARQ process ID, if the PTM retransmission or PTP retransmission of the previous TB, which is initially transmitted with PTM scheme 1, with the HARQ process ID is not completed (e.g., the maximum number of retransmissions is not reached or HARQ ACK is not sent assuming ACK/NACK based HARQ scheme is used), down-select one of the following two alternatives:
· Alt 1: UE is not expected to receive a PTM scheme 1 initial transmission of a new TB with the same HARQ process ID.
· Alt 2: it is possible that UE receives a PTM scheme 1 initial transmission of a new TB with the same HARQ process ID.

[High] Initial Proposal 3-4: 
For RRC_CONNECTED UEs, if PTM scheme 1 is used for initial transmission, PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group.

[High] Initial Proposal 3-5: 
A UE can be configured with multiple G-RNTIs for different MBS services.


[High] Initial Proposal 4-1: 
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 allocate the total SPS configurations between unicast and MBS.
· FFS the SPS configuration index for MBSThe SPS configuration index for MBS is different from the SPS configuration index for unicast in a BWP

[High] Initial Proposal 4-2: 
Support PTM scheme 1 and or PTP for the retransmission of SPS group-common PDSCH.
· FFS: whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group

[High] Initial Proposal 4-3: 
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

[High] Initial Proposal 4-4: 
Define G-CS-RNTI at least for activation/deactivation of SPS group-common PDSCH, different from CS-RNTI for unicast SPS PDSCH.
· FFS: number of G-CS-RNTI.
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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.
· 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.
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