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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#107bis-e:
[107bis-e-R17-MBS-01] Email discussion/approval on mechanisms to support group scheduling for RRC_CONNECTED UEs – Fei (CMCC)
· 1st check point: January 20
· Final check point: January 25

In this contribution, we summarized the related issues and proposals based on the contributions submitted in RAN1#107bis-e under the agenda item 8.12.1 [3]-[25]. The following sections are structured as follows.
From section 2 to 6, we categorized the key issues raised by contributions into 5 kinds and each section covers one kind of issues. In each section, we first provide the background and related proposals submitted in this meeting in sub-section X.1, then sub-issues and related proposals are identified by moderator in subsequent sub-sections. In each sub-section, one table is provided after proposals to collect company views during the email discussion. 
In section 7, some proposals will be selected for discussion in the GTW session.
If possible, please try to provide your replies within 24h. Moderator will try to update the proposals based on companies’ inputs on a daily basis.

[bookmark: _Hlk79354581]Issue#1: CFR and general issues for MBS
Background and submitted proposals
[bookmark: _Hlk93923196]Issue#1-1) LS from RAN2 on broadcast reception

	Company
	Proposals

	Qualcomm
	Proposal 10: For RRC_CONNECTED UEs,
· It is up to UE implementation to receive MBS broadcast service from non-serving cell in intra-PLMN case, with no spec impact.
· It is subject a separate UE capability to receive the MBS broadcast service from SCell in intra-PLMN case, in a similar way as that of the MBS multicast service from SCell in intra-PLMN case with self-scheduling.
· The RRC_CONNOECTED UE, if capable of receiving MBS in SCell, can be configured to monitor the CSS configured for broadcast/multicast DCI formats in SCell via unicast RRC signaling.
· Notes: 
· The UE is not required to monitor DCI formats associated with SI-RNTI, P-RNTI, RA-RNTI in SCell.
· Overbooking for SCell is not supported.

	Intel
	Proposal 1: Broadcast reception on SCell can be supported only for RRC_CONNECTED UEs only with self-scheduling i.e., no support of cross-carrier scheduling.
Proposal 2: Broadcast reception from non-serving cell is not supported in Rel-17 since impact to serving cell operation for unicast needs to be further clarified. 

	LGE
	Proposal 19: UE configured with SCell can support reception of broadcast transmission on SCell depending on UE capability

	CMCC
	Proposal 1. Support broadcast reception on SCell and the TP suggestion for TS 38.213 section 10.1 is as the following:
<Unchanged text is omitted>
-	a Type0B-PDCCH CSS set configured by searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG
<Unchanged text is omitted>




The following submitted proposals are from AI 5.
	Company
	Proposals

	vivo
	Observation 1: For broadcast reception, only self-carrier scheduling is supported.
Observation 2: To support MBS broadcast reception on SCell for RRC_CONNECTED UEs, the UEs have to get the configuration of SIBx and MCCH.
Observation 3: If MBS broadcast reception on SCell for RRC_CONNECTED UEs is supported, it should be discussed whether the SCell can be deactivated when UE is receiving broadcast on the SCell and whether UE can receive broadcast on the SCell when the SCell is deactivated.
Proposal 1: It can be a separate UE capability to support MBS broadcast reception on SCell for RRC_CONNECTED UEs.
Proposal 2: It can be a separate UE capability to support MBS broadcast reception on non-serving for RRC_CONNECTED UEs.

	ZTE
	· From RAN1 perspective, UE can receive MBS broadcast reception on SCell assuming that RAN2 provides the necessary signalling support.
· If UE doesn’t require the network to guarantee the scheduling doesn’t exceed UE’s capability on the serving cell, then receiving MBS broadcast service from non-serving cell (in intra-PLMN case) is agnostic to network. Otherwise, UE may need to indicate some necessary information (e.g., UE capability sharing information) for network.

	CATT
	Proposal 1: It is feasibility of MBS broadcast reception on SCell and non-serving cell, and two new UE capabilities may be needed: 
· Receiving SIBx for acquiring MCCH/MTCH configuration of SCell and non-serving cell
· The capability of monitoring the Type0 or Type0B CSS on SCell and non-serving cell

	Spreadtrum
	Proposal 1: For UEs in connected state, MBS broadcast reception from Scell in intra-PLMN is feasible.
· It is one optional UE capability;
· [bookmark: _Hlk93150448]CSS Type-0B also can be configured in Scell.

Proposal 2: For UEs in connected state,  MBS broadcast reception from non-serving cell in intra-PLMN is feasible.
· It is one optional UE capability.
· It is only applicable for intra-frequency case.
· It is only applicable for the case where the numerology, e.g., SCS, of the non-serving cell is the same as serving cell.

	OPPO
	Observation 1: When a UE in RRC_CONNECTED with CA capability, it is feasible to receive MBS broadcast services from SCell in intra-PLMN case and with a separate UE capability.
Observation 2: Without having any impact to operation on serving cell(s), it is feasible to receive MBS broadcast services from non-serving cell in intra-PLMN case for UEs in RRC_CONNECTED state.
Proposal 1: UE capabilities of reception on SCell and non-serving cell can be defined into two independent items which are separated from the basic capability of MBS broadcast reception.

	Xiaomi
	For broadcast reception on SCell, RAN1 confirm the feasibility and necessity. Considering MBS broadcast is received by multiple MBS UEs which typically have different serving cell configuration, allowing MBS broadcast reception on SCell is useful for flexible deployment. 
For broadcast reception on non-serving cell, RAN1 think it is feasible as the relevant configuration for MBS broadcast is configured via broadcast information, i.e. configuring information carried by MCCH. There is no impacts to operation on serving cells.
Regarding whether separate UE capability is needed or not for supporting MBS broadcast reception on SCell and non-serving cell respectively, the same mechanism as LTE MBMS can be considered, i.e. separate UE capability for MBS broadcast reception on SCell and MBS broadcast reception on non-serving cell can be defined respectively. In addition, MBS multicast reception on SCell is also feasible and necessary, which can be a separate UE capability.

	MediaTek
	Observation 1: MBS broadcast reception on Scell and non-serving cell is out of the scope of Rel-17 MBS objective.
Observation 2: Rel-17 MBS as a first release for supporting 5G NR multicast broadcast services only focus on the basic function to fast commercial deployment.
Observation 3: The RF glitch issue about MBS broadcast reception on Scell and non-serving cell need RAN4 discussion and workload.
Observation 4: From RAN1 perspective, Rel-17 NR_MBS with RAN1 objectives have been completed.
Observation 5: MBS broadcast reception on Scell and non-serving cell has been included in the scope of Rel-18 MBS objective.
Proposal 1: Broadcast reception on Scell and non-serving cell is not supported in Rel-17 MBS.

	CMCC
	Observation 1. RAN1 spec has already supported broadcast service reception on SCell and non-serving cell, except for removing the restriction of configuring MCCH/MTCH search space on PCell only in TS 38.213 and adding the reception type of broadcast service in TS 38.202.
Proposal 1. Reply to RAN2 that RAN1 confirms the MBS broadcast reception can be on SCell and non-serving cell.

	Huawei
	Proposal 1: Reply LS to RAN2 to confirm that MBS broadcast on SCell and non-serving cell are both feasible.
Proposal 2: Support separate UE capabilities for UEs supporting MBS broadcast on SCell and for UEs supporting MBS broadcast on non-serving cell, respectively. The UE capabilities can be defined by RAN2. 



Issue#1-2) Support of CA for multicast
	Company
	Proposals

	Huawei
	Proposal 2: Support UE receiving multicast on SCell in addition to PCell. Separate UE capability can be defined in addition to reporting the CA capability for unicast. 

	ZTE
	Proposal 1: Introduce multicast reception on SCell with self-scheduling or cross-carrier scheduling in Rel-17 MBS subject to UE feature. 
Proposal 2: Adopt the following TPs for Clause 7.3.1.5.3 of TS38.212 and Clause 10.1 of TS38.213 [4].
TS 38.212
7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH in DL cell. 
The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI: 
-	Carrier indicator – 0 or 3 bits as defined in Clause 10.1 of [5, TS 38.213]. 
<Unchanged parts are omitted>
TS 38.213
[bookmark: _Toc92093858][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc29894858][bookmark: _Toc45699213][bookmark: _Toc29899157][bookmark: _Toc26719423][bookmark: _Toc36498186][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and
<Unchanged parts are omitted>

	Samsung
	Proposal 5: Support self-scheduling for multicast on an SCell.
Proposal 6: Support Rel-17 DSS for multicast PDSCH.

	NTT DOCOMO
	Proposal 1: Support multicast reception on SCell with self-scheduling.
· Cross carrier scheduling is not supported in Rel-17 multicast.

	Lenovo, Motorola Mobility
	Proposal 10: From RAN1 point of view, if UE supports carrier aggregation for unicast, multicast reception on a single SCell with self-scheduling may be supported in Rel-17.
· UE is not required to perform multicast reception on PCell and SCell OR more than one Scell simultaneously. 
· Supporting multicast reception on SCell is subject to UE capability.
Proposal 11: Cross-carrier scheduling for multicast reception is not supported in Rel-17.

	MediaTek
	Proposal 1: Multicast reception on Scell is not supported for Rel-17 MBS.

	LGE
	Proposal 15: Cross-carrier scheduling of PTM transmission is not supported in Rel-17.
Proposal 16: PTM transmission on a serving cell can be supported if UE is not configured with CCS for unicast.
Proposal 17: PTM transmission on SCell is not supported if UE is configured with CCS for unicast and the SCell is scheduled by the other cell for unicast transmission.
Proposal 18: PTM transmission on a serving cell can be supported if UE is configured with CCS for unicast and the serving cell schedules the other cell for unicast transmission.

	CMCC
	Proposal 2. Support multicast reception on SCell considering both self-scheduling and cross-carrier scheduling and the TP suggestion for TS 38.213 section 10.1 is as the following:
<Unchanged text is omitted>
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and
<Unchanged text is omitted>

	Ericsson
	Proposal 1	Introduce a UE capability for the number of CCs supported for MBS by the UE.
Proposal 2	Discuss whether the number of simultaneous unicast and multicast PDSCH for a CC should be unchanged from release 16 maximum number of simultaneous PDSCH for a CC.
Proposal 7	Cross carrier scheduling is not supported for group scheduling PDSCH in release 17.



Issue#1-3) TCI state related issues
	Company
	Proposals

	Ericsson
	[bookmark: _Hlk93132532]Proposal 14. Multicast reuses the TCI state list tci-StatesToAddModList configured in unicast PDSCH-config if it is configured.
Proposal 15. The TCI codepoints in DCI 4_2 are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over group PDSCH scrambled with G-RNTI.  The TCI codepoints for unicast are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over unicast PDSCH.
Proposal 16. if no MAC CE has been received by the UE to configure the TCI codepoints for multicast, The default TCI state is the one used for multicast PDCCH.
Proposal 17. The TCI state for multicast group PDCCH is configured by a TCI State Indication for UE-specific PDCCH MAC CE received over group PDSCH scrambled by G-RNTI.
Proposal 18. When no MAC CE has been received to configure the TCI state of multicast PDCCH, the UE assumes that the DM-RS antenna port associated with multicast PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.

	Spreadtrum
	Proposal 2: Support to introduce one common threshold timeDurationForQCL-mbs for each G-RNTI.

	LGE
	Proposal 6: For reception of GC-PDSCH scheduled by GC-PDCCH, UE determines whether the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, as specified in clause 5.1.5 of 38.214, where the threshold is configured per G-RNTI by gNB (based on the worst reported UE capability).
If the threshold is not configured, the worst value of the threshold in the current specification is used.

	CATT
	Proposal 11: For group common PDCCH scheduling, when one or more TCI states containing QCL type D are configured for multicast PDSCH, the Rel-15/Rel-16 scheme on beam management can be reused as baseline and some further enhancements shall be discussed as following:  
· Considering different UEs have different UE capabilities on timeDurationForQCL, how to determine the threshold of  timeDurationForQCL for the UE group can be discussed.
· When the offset between the reception of the DCI and the corresponding group PDSCH is less than the threshold timeDurationForQCL, the default QCL typeD can be discussed to ensure the same default TCI state for UE group.



Issue#1-4) Broadcast for RRC_CONNECTED UEs
	Company
	Proposals

	Ericsson
	Proposal 19. For UEs in RRC CONNECTED, the CFRs for multicast and broadcast may be independently configured, i.e. could use arbitrary different frequency resources, within the active BWP.
Proposal 21. UEs in RRC CONNECTED are expected to receive unicast within the active BWP, in parallel with multicast and broadcast, on independent CFRs within the active BWP, based on UE capabilities.
[bookmark: _Hlk93006603][bookmark: _Hlk93006142]Proposal 22. For broadcast services, where the UE has sent an MII, broadcast is counted as multicast in the number of supported multicast PDSCHs, without increasing the total number of supported PDSCHs.
Proposal 23. For UEs in RRC CONNECTED receiving broadcast, downselect between the following two solutions:
a. Add DL signaling support to allow the UE to reuse one HARQ process buffer for broadcast
i. Adding HARQ process ID and NDI in the broadcast DCI
ii. Not excluding other methods
b. Buffering for broadcast is independent of HARQ buffering for unicast/multicast, i.e. addition of broadcast has no impact on HARQ buffers for unicast/multicast
i. Note: This may require dedicated additional HW for broadcast buffering to support PDSCH repetition

	Nokia, Nokia Shanghai Bell
	Observation-1: Broadcast and multicast or unicast can be on separate BWPs – with broadcast CFR associated with initial BWP / CORESET0, and multicast or unicast associated with UE’s dedicated unicast BWP, if a UE is receiving different services simultaneously.
Proposal-1: The configuration of CFRs and associated BWPs for simultaneous reception of broadcast and multicast / unicast could be left to network configuration and UE capabilities.
Proposal-2: Autonomous switching between broadcast CFR and unicast dedicated BWP which might also contain the multicast CFR could be left to UE implementation.
Proposal-3: Support for independent configuration of broadcast CFR and unicast BWP require enhanced signaling to avoid unnecessary BWP switching.

	OPPO
	Proposal 1: When CFR for broadcast MBS is not configured/defined within a dedicated BWP, UE in RRC_CONNECTED state cannot receive broadcast MBS in this activated BWP.

	MediaTek
	[bookmark: _Ref78375480]Proposal 2: For broadcast reception, the unified CFR is supported for RRC_CONNECTED and RRC_IDLE/INACTIVE UEs.

	LGE
	Proposal 4: For broadcast, CFR of a cell is associated at least to initial DL BWP of the cell for any RRC state. 
· FFS whether broadcast CFR is associated to UE’s active DL BWP for UE in RRC_CONNECTED.



Issue#1-5) Other CFR related issues (L)
	Company
	Proposals

	vivo
	Proposal 1: If a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, for option 1, it is proposed to support the following.
· It is RRC configurable that whether UE will start or restart BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) for multicast.
· The configuration can be per group-common RNTI.

	MediaTek
	[bookmark: _Ref78375484]Proposal 3: CFR should be configured for UE receiving MBS multicast broadcast services.

	LGE
	Proposal 1: For a connected UE receiving multicast (as well as idle/inactive UEs receiving broadcast), CFR associated to initial DL BWP can be configured with a wider bandwidth than the initial DL BWP or a bandwidth equal to or smaller than the initial DL BWP.
Proposal 2: At least for multicast, unicast BWP switching between UE’s active BWPs may immediately triggers CFR change between different CFRs associated to different UE’s active BWPs.
Proposal 3: If a CFR is confined within more than one UE active BWP with a same numerology, the CFR can be associated to more than one BWP. 
· Upon unicast BWP switching between UE’s active BWPs associated to the same CFR, UE does not change CFR and continues to receive PTM/PTP (re-)transmissions on the CFR during/after unicast BWP switching.

	TD Tech, Chengdu TD Tech
	Proposal 2: Partial beam sweeping or beam sweeping is used to transmit the PTM bearer of a multicast session.
Proposal 3: For beam sweeping or partial beam sweeping, whether or not the same beams are used for GC-PDCCH and GC-PDSCH can be up to the implementation by gNB.
Proposal 4: The CFR on a DL BWP has the following configuration information.
(1) BWP ID or BWP ID list: used to indicate a DL BWP or a DL BWP list associated with the CFR
For a CFR, there exist the following scenarios
· The CFR is only defined on a DL BWP or only associated with a DL BWP.
· The CFR is defined on a group of DL BWPs or associated with a group of DL BWPs, where the CFR is on the overlapping part of several DL BWPs
(2) RIV for the CFR: used to indicate the starting CRB and bandwidth of the CFR
(3) CORESETs/CSSs on the CFR
(4) Dynamically scheduled GC-PDCCH/GC-PDSCH configuration for the CFR
· GC-PDSCH time domain allocation list if configured
· Indexes of CORESETs/CSSs for GC-PDCCH monitoring
(5) SPS GC-PDCCH/SPS GC-PDSCH/SPS PUCCH configuration for the CFR if needed
· One group or several groups of SPS GC-PDSCH configuration: each group of SPS GC-PDSCH configuration is associated with one SPS GC-PDSCH resource.
· Indexes of CORESETs/CSSs for SPS GC-PDCCH monitoring
· SPS PUCCH configuration for the HARQ-ACK feedback

	ASUSTeK
	Proposal 1: If a UE’s active BWP is switched from an MBS-capable BWP to an MBS-incapable BWP, it needs some studies for the UE to resume multicast PDCCH/PDSCH receptions, e.g. the UE automatically switches back to the MBS-capable BWP after a certain time duration.  
Proposal 2: CFR sharing mechanisms should be further studied to improve the multicast scheduling capability.  

	Ericsson
	Proposal 9.	CFR is configured per cell, with a CFR ID. A BWP configured for multicast is indicated a CFR ID.




Issue#1-2) Support of CA for multicast
Summary
This issue has been discussed in last meeting without conclusion. Based on companies’ contributions submitted in this meeting, 8 companies support multicast reception on SCell, in which 3 companies [Huawei, ZTE, CMCC] support both self-scheduling and cross-carrier scheduling, 5 companies [Samsung, NTT DOCOMO, Lenovo, LGE, Ericsson] support only self-scheduling, while 1 company [MediaTek] doesn’t support multicast reception on SCell. Based on the last round proposal in last meeting, moderator suggests the initial proposal 1-2a as a compromise.
1st Round Proposals (Closed)
Initial proposal 1-2a:
If UE supports carrier aggregation for unicast, multicast reception on a single SCell with self-scheduling may be supported in Rel-17.
· UE is not required to perform multicast reception on PCell and SCell or more than one SCell simultaneously. 
· Supporting multicast reception on SCell is subject to UE capability.
· Cross-carrier scheduling for multicast reception is not supported in Rel-17.

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

	Huawei, HiSilicon
	There is no point to limit the number of Scells nor limit the reception on both Pcell and Scell from specifications, especially considering the UE capability will be defined anyway. 

	Spreadtrum
	Ok

	Nokia, NSB
	We are fine with this proposal

	ZTE
	We support to include cross-carrier scheduling for multicast as a UE capability. 
If cross-carrier scheduling for multicast is not allowed, then it means both unicast and multicast have to be configured as self-scheduling. Otherwise, PDCCH scheduling multicast on one Scell is left on SCell while the PDCCH scheduling unicast on this SCell is moved to the PCell. Then PDCCH on two cells are used to schedule PDSCH on one SCell. This will impact the unicast scheduling if cross-carrier scheduling is used for unicast scheduling. 


	OPPO
	OK with the main bullet.

	Samsung
	OK with the proposal. 
There are additional features with possible small spec impact, e.g. cross-carrier scheduling, full-CA, M-TRP, etc., but it is late for new features and it is even questionable if they are in scope (even the single SCell self-scheduling may be considered out of scope). 
Agree with ZTE on the impact on unicast cross-carrier scheduling but that can be a NW limitation for having multicast on SCell in Rel-17 (still better than having nothing), or also OK to support cross-carrier for multicast.

	Qualcomm
	We are generally fine with the proposal. In addition, a sub-bullet needs to be added, to keep the similar behaviour as legacy UE.
· Note: UE is not required to monitor SIB in SCell.

	Xiaomi
	OK with the proposal. Also OK with Qualcomm’s suggestion.

	Lenovo, Motorola Mobility
	We support this proposal from FL as this proposal is almost agreeable in last minute of RAN1#107 meeting.

	LG Electronics
	We are OK with the proposal. We are also fine with the note suggested by Qualcomm.

	MediaTek
	As stated in our contribution, we don't think supporting multicast reception on SCell is necessary, especially for considering the Rel-17 MBS has been completed from RAN1’s perspective. we repeat our comments again as following:
1. In the objective of Rel-17 MBS WID, there is no any statement to support Scell/non-serving cell for multicast broadcast reception. Therefore, supporting Scell/non-serving cell is out of the Rel-17 MBS scope. 
2. Instead, the Rel-17 MBS is targeting to design basic function and has a restriction that UE implementation should be limited to fast facilitate implementation commercial deployment. We suggest that Rel-17 MBS as a first release for supporting 5G NR multicast broadcast services only focus on the basic function to fast commercial deployment. In other words, we think the Rel-17 MBS can be workable even if multicast reception on Scell is not supported.
3. From our understanding, a UE support the unicast reception on Scell, it does not mean the UE can be natural to support the MBS multicast reception on Scell. The reason is that the multicast services is for a group UEs and not target for dedicated UE, and the multicast session join process and session start is different from that of unicast from high layer perspective, which needs to be discussed by RAN2.
4. Besides, if Scell is supported for multicast reception, the Scell activation/deactivation and Scell addition/removal mechanisms are needed to further be discussed, e.g., how and when the UE to adjust its RF bandwidth to cover Pcell and Scell for MBS? And how to specify the RF glitch issues caused by Scell activation/indication or addition/removal? These questions need more RAN4 discussion and workload.
5. From R1 chair’s report to RAN#94-e meeting, we can see that RNA1 has thought that “from RAN1 perspective, all NR SI/WIs (include Rel-17 NR_MBS) led by other WGs with RAN1 objectives have been completed”.
Considering the above reasons, we don’t support multicast reception on Scell in Rel-17 MBS.

	NTT DOCOMO
	We are fine with the proposal. It is typical to use a different cell as PCell between UEs for load balancing. Therefore, we think multicast reception on SCell is essential for multicast operation.

	CATT
	We are OK with the proposal. 

	Apple
	Ok with the proposal.

	Ericsson
	We are ok to only consider self scheduling in release 17. 
Regarding supporting a single CC, we think that multiple CCs could be supported, depending on UE capability. The same goes for simultaneous reception.  we propose to reword the proposal as follow:

If UE supports carrier aggregation for unicast, multicast reception on an single SCell with self-scheduling may be supported in Rel-17.
· UE is not required to perform multicast reception on PCell and SCell or more than one SCell simultaneously. 
· Supporting multicast reception on SCell is subject to UE capability.
· Cross-carrier scheduling for multicast reception is not supported in Rel-17.



	Futurewei
	Support. Do not see big spec impact on this even though we are in maintenance phase if CA is already supported for Unicast,

	Moderator
	As suggested by chairman in the GTW session, this proposal will be postponed until we have conclusion for the LS on MBS broadcast reception on SCell and non-serving cell. 

	
	



2nd Round Proposals (Open)
Considering that we have concluded the LS on broadcast reception on SCell from RAN2. Moderator suggests to further discuss the multicast reception on SCell.
Updated proposal 1-2a:
If UE supports carrier aggregation for unicast, multicast reception on an activated SCell with self-scheduling is supported subject to UE capability in Rel-17.
· UE is not required to perform multicast reception on PCell and SCell or more than one SCell simultaneously. 
· Cross-carrier scheduling for multicast reception is not supported in Rel-17.


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

	Xiaomi
	Support.

	Nokia, NSB.
	Support 

	vivo
	We can accept the proposal, though we think there is no need to limit the number of serving cells supporting multicast simultaneously, nor limit to self-carrier scheduling only. 

	NTT DOCOMO
	Support

	Lenovo, Motorola Mobility
	Support

	ZTE
	We can accept the proposal, though we think there is no need to limit the number of serving cells supporting multicast simultaneously, nor limit to self-carrier scheduling only.

	Apple
	OK with this proposal.

	Spreadtrum
	Support

	LG Electronics
	OK

	OPPO
	Support.

	Samsung
	OK, although we agree with ZTE.

	Qualcomm
	Ok with the proposal assuming there will be a new UE capability for multicast reception in SCell, separate from the CA capability.

	Ericsson
	Support, although we share the same view as vivo and ZTE



Issue#1-3) TCI state related issues
Summary
One company [Ericsson] proposes that multicast reuses the TCI state list tci-StatesToAddModList configured in unicast PDSCH-config if it is configured, and some related proposals are also brought up as bellow:
· The TCI codepoints in DCI 4_2 are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over group PDSCH scrambled with G-RNTI.  The TCI codepoints for unicast are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE sent over unicast PDSCH.
· If no MAC CE has been received by the UE to configure the TCI codepoints for multicast, The default TCI state is the one used for multicast PDCCH.
· The TCI state for multicast group PDCCH is configured by a TCI State Indication for UE-specific PDCCH MAC CE received over group PDSCH scrambled by G-RNTI.
· When no MAC CE has been received to configure the TCI state of multicast PDCCH, the UE assumes that the DM-RS antenna port associated with multicast PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.

However, in current TS38.214 h00, the following has been captured in Clause 5.1.5. I think it should be common understanding that the total number of TCI-State configurations that can be configured for unicast and multicast is kept the same as in Rel-16. Based on this understanding, moderator suggests initial proposal 1-4a.
“The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability.”

1st Round Proposals (Closed)
Initial proposal 1-4a:
The total number of TCI-State configurations (with different TCI-StateIds) that can be configured for unicast and multicast is kept the same as in Rel-16.
· [bookmark: OLE_LINK84][bookmark: OLE_LINK85]The TCI codepoints in DCI format 4_2 are configured by a TCI States Activation/Deactivation for UE-specific PDSCH MAC CE received over multicast PDSCH scrambled with G-RNTI.
· If no MAC CE has been received by the UE to configure the TCI codepoints for multicast, the default TCI state is the one used for multicast PDCCH.
· The TCI state for multicast PDCCH is configured by a TCI State Indication for UE-specific PDCCH MAC CE received over multicast PDSCH scrambled by G-RNTI.
· If no MAC CE has been received by UE to configure the TCI state of multicast PDCCH, the UE assumes that the DM-RS antenna port associated with multicast PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure.


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

	Huawei, HiSilicon
	We may need to clarify what it means by “UE-specific MAC CE” over multicast PDSCH scrambled with G-RNTI and whether it makes sense or is feasible from RAN2 perspective, because we are not sure whether LCH affects here. 

	Spreadtrum
	For the main bullet: support
For the 1st sub-bullet: not support. The mapping between TCI codepoint and TCI states is determined by MAC CE, not the type of PDSCH carrying the MAC CE. In our understanding, one new MAC CE is needed. The details of MAC CE can be up to RAN2.
For the 2nd sub-bullet: not support. In current spec, for unicast, if no MAC CE is configured, it means that only one TCI state is configured by RRC. We should reuse the same principle for MBS, and we have not seen strong motivation to introduce new rule.
For the 3rd sub-bullet: not support. Actually, the TCI state of PDCCH is based on the TCI state configuration of the associated CORESET, not the type of PDSCH carrying the MAC CE.
For the 4th sub-bullet, not support. It also is not consistent with the rule of current spec for unicast PDCCH. If only one TCI state is configured for CORESET by RRC, no MAC CE will be configured, and the TCI state configured by RRC is as the TCI state of PDCCHs.
In addition, as our paper showed, other than the total number of TCI-State configurations, the total number of active TCI states that can be configured for unicast and multicast should also be kept the same as in Rel-16, to keep UE complexity not increased even if additionally supporting MBS. So, we suggest to add one new sub-bullet:
· The total number of active TCI states that can be configured for unicast and multicast should also be kept the same as in Rel-16

	vivo
	We think the proposal is for optimization. Same TCI-State configurations can be used between unicast and multicast. The TCI States Activation/Deactivation for UE-specific PDSCH MAC CE received over multicast PDSCH scrambled with C-RNTI can be used for multicast.

	ZTE
	We are open to address this issue. But it seems this issue may have both RRC signalling and MAC-CE design impact. It is better to address it as early as possible.
Some clarification on the “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” is needed. From our perspective, this MAC-CE is a group-common MAC-CE, otherwise different UE may have different understandings on the TCI for the scheduled PDSCH. If it is UE-specific MAC-CE, does it mean that network has to transmit one MAC-CE for each UE in the same MBS group?
Maybe one simple way is configuring TCI states in PDSCH-config-Multicast in CFR and sending group-common MAC-CE to the UE and the TCI indicated by the MAC-CE is applicable to all the G-RNTIs monitored by the UE.

	Samsung
	Requires further discussion on scope and necessity as even Rel-17 features for unicast seem to be involved for multicast.

Note that the WID specifies the following:
Physical layer: limit the scope of this WI to current Rel-15 numerologies, physical channels (PDCCH/PDSCH) and signals.
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. 

	Qualcomm
	Similar understanding as ZTE that a list of TCI-state(s) configured in CFR-Config-Multicast is needed to have common TCI-states among the UEs in a multicast group. If a TCI-state is activated/deactivated by GC-PDSCH MAC-CE, it is a group-common MAC-CE, rather than a UE-specific MAC-CE. 
For the proposal, we are fine with the main bullet but don’t agree with the sub-bullets. To address Ericsson’s concern, the configuration of TCI-states in CFR-Config-Multicast may be subject to UE capability.

	Xiaomi
	We are fine with the mainbullet. For the sub-bullets, we have similar questions with ZTE/Qualcomm on UE-specific MAC CE:
For the first sub-bullet, the intention seems to reuse the UE-specific PDSCH MAC CE which is carried multi-cast PDSCH and applied to a group of UEs. In the end, it is a group common MAC CE and there is no need to carry multiple UE-specific MAC CE indicating the TCI activation/deactivation on the multicast PDSCH. If this is the intention, it better to say ‘The TCI codepoints in DCI format 4_2 are configured indicated by a TCI States Activation/Deactivation for UE-specific multicast PDSCH MAC CE with the same structure as UE-specific MAC CE received over multicast PDSCH scrambled with G-RNTI.’
For the third sub-bullet, the similar question as the first sub-bullet. The PDCCH MAC CE received over multicast PDSCH scrambled by G-RNTI should be applicable to all the UEs receives the PDSCH.
For the fourth sub-bullet, it may not be workable as different UE may have different interested SSB. We would like to hear more views.

	LG Electronics
	We are also open to address this issue. As ZTE and Qualcomm mentioned, we also think that the MAC CE received over multicast PDSCH scrambled by G-RNTI should be a group-common MAC-CE for the G-RNTI, rather than a UE-specific MAC-CE. If the UE specific MAC CE is used, it seems better to transmit the UE specific MAC CE over unicast PDSCH for TCI state for multicast.

	MediaTek
	We are confused that “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE received over multicast PDSCH scrambled with G-RNTI”, how does the UE-specific MAC CE to active/deactive the group-common PDSCH for multicast and make the common understanding to all UEs?

	NTT DOCOMO
	We are fine with the main bullet. For sub-bullets, more discussion is needed.

	CATT
	We are generally OK with the proposal. More clarifications on’ UE-specific PDSCH MAC CE’ are needed. In our view, there two potential methods to activation/deactivation the TCI states for TCI codepoints in DCI format 4_2.
· Option 1: UE-specific PDSCH MAC CE over unicast PDSCH
· Option 2: Group-common PDSCH MAC CE over multicast PDSCH
For option 1, it can depend on gNB implementation to align the activation/deactivation TCI states for UE-specific PDSCH MAC CE over unicast PDSCH among a group of UEs. 
For option 2, the gNB can configure the activation/deactivation TCI states for group-common PDSCH MAC CE over multicast PDSCH. 
Both methods can transmit the activation/deactivation command to a group of MBS UE. But, one issue should be considered that is how to align the application time of  the  TCI codepoints in DCI format 4_2 among a group of UEs. In Rel 16, the mapping between TCI states and codepoints of the DCI field should be applied starting from the slot n+3, where slot n is the slot for HARQ-ACK corresponding to the PDSCH carrying the activation command. The application time for the TCI codepoints in DCI format 4_2 for different UE may be different. Therefore, the alignment of application time for the TCI codepoint  in  DCI format 4_2 require further discussion.

	Ericsson
	Support. In our initial proposal, we propose re-using the unicast activation/deactivation  MAC CE with GRNTI scrambling as we also proposed to re-use the TCI state list from unicast. Since the FL proposal is to use a separate state list for multicast, we should clarify that if the MAC CE is sent with G-RNTI/G-CS-RNTI, the multicast TCI state list applies, and the unicast state list applies otherwise, and send this information in an LS to RAN2.  
Regarding what MAC CE is sent, we think the existing MAC CE should be sent (no new MAC CE design is needed) over group common PDSCH. 


	Moderator
	I think maybe companies are confused by the name “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” and “TCI State Indication for UE-specific PDCCH MAC CE”. Actually, these two names are the current MAC CE names used in current TS38.321 for unicast. I think the intention of the sub-bullets of this proposal is to maximumly reuse the current MAC CE for unicast without additional MAC spec impact. Let’s take “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” as an example. Basically, there are two ways to activate/deactivate TCI states for multicast PDSCH:
· Option 1:  The current “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” in TS38.321 is used without enhancement, if this MAC CE is received by UE over unicast PDSCH scramble with C-RNTI, then this MAC CE provides the mapping between the TCI codepoints in DCI format 1_1 and the TCI-StateIds indicated in this MAC CE (this is the legacy behaviour). If this MAC CE is received by UE over multicast PDSCH scrambled with G-RNTI, then this MAC CE provides the mapping between the TCI codepoints in DCI format 4_2 and the TCI-StateIds indicated in this MAC CE (this is the new behaviour).
· Option 2: The current “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” in TS38.321 can only be used for unicast, and an enhanced MAC CE (new MAC CE) is needed to be used for multicast (Let’s say “TCI States Activation/Deactivation for multicast PDSCH MAC CE”. Of course, this enhanced MAC CE can also be used for both unicast and multicast with a differentiation field in it). If the legacy MAC CE is received by UE, then this MAC CE provides the mapping between the TCI codepoints in DCI format 1_1 and the TCI-StateIds indicated in this legacy MAC CE (this is the legacy behaviour). If the enhanced MAC CE is received by UE, then this enhanced MAC CE provides the mapping between the TCI codepoints in DCI format 4_2 and the TCI-StateIds indicated in this enhanced MAC CE (this is the new behaviour).
The current proposal is basically the Option 1. To simplify the discussion, we can first discuss the TCI states activation/deactivation for multicast PDSCH, then we can have further discussion on TCI State Indication for multicast PDCCH. 
Based on comments, It seems companies have different views on the default behaviour if no MAC CE activation command has been received by the UE. Some companies also raised there may issue regarding how to align the application time for the MAC CE activation command for different UEs in the same MBS group. Regarding these two issues, since there are not much related proposals, so I added two FFS. 
Some companies think that this discussion may be not in the scope and is not necessary to discuss. I would like to hear more views regarding this. If more companies share the same view, we can defer the discussion.
Companies are also encouraged to express their understandings on these aspects. I updated the proposal 1-4a based on comments.



2nd Round Proposals (Closed)

Updated proposal 1-4a:
The total number of TCI-State configurations (with different TCI-StateIds) that can be configured for unicast in PDSCH-Config and multicast in PDSCH-Config-Multicast is kept the same as in Rel-16. 
· If the UE is configured with a list of up to M’ TCI-State configurations in PDSCH-Config-Multicast, the mapping between TCI states in PDSCH-Config-Multicast and the TCI codepoints in DCI format 4_2 is indicated by a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ received over multicast PDSCH scrambled with G-RNTI.
· FFS the default behaviour if the UE is configured with a list of up to M’ TCI-State configurations in PDSCH-Config-Multicast but no MAC CE activation command has been received by the UE.
· FFS how to align the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group.

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

	Xiaomi
	We are fine with the proposal. 
For the second FFS, we are not clear why there is an issue if the MAC CE is carried by DCI format 4_2 considering a group of UE receive the same DCI at the same time. From this perspective, we don’t think there is any misalignment among UEs on the application time. 
Actually an issue needs to be considered is what behaviour is if the HARQ-ACK is disabled for the PDSCH carrying MAC CE.

	ZTE
	We are generally fine with the proposal. In addition to that, we would like to add two notes to clarify that the configuration and MAC-CE indication applies to all the G-RNTIs.
Note1: M’ TCI-State configurations in PDSCH-Config-Multicas applies to all G-RNTI;
Note2: The indication of ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ applies to all G-RNTI;
Regarding the whether this is in the scope of this WI, maybe different companies have different understandings. We could first try to address this issue if it is easier to converge. However, if companies’ views are diverging, we could deprioritize this issue.

	OPPO
	Generally OK with the proposal.

	NTT DOCOMO
	‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ includes a ‘Serving cell ID’ and a ‘BWP ID’. More clarification is needed on how to handle them. If the serving cell ID and the BWP ID including the CFR of all UEs have to be same in order to use the MAC CE as it is, it is too restrictive. We support the proposal if the IDs are either reserved and ignored or given a new interpretation for multicast.

	Spreadtrum
	We slightly prefer option 2, i.e., new MAC CE for multicast. As MBS service can be delivered by PTM or PTP, there is no need to restrict the MAC CE carrying TCI states activation/deactivation for group-common PDSCH must be delivered by group-common PDSCH. The MAC CE details is up to RAN2.
As we commented in 1st round, the total number of active TCI states that can be configured for unicast and multicast should also be kept the same as in Rel-16, to keep UE complexity not increased even if additionally supporting MBS. So, we suggest to add one new sub-bullet:
The total number of active TCI states that can be configured for unicast and multicast should also be kept the same as in Rel-16

	vivo
	We think the TCI States regardless it is for unicast or multicast, it can be activated/deactivated by unicast PDSCH scrambled with C-RNTI only. No need to support GC-PDSCH with G-RNTI to activate/deactivate TCI state for multicast. As commented by DOCOMO, there may be some issues to send ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ with GC-PDSCH scrambled with G-RNTI.

	Nokia, NSB
	We are fine with this proposal

	LG Electronics
	We are generally fine with the proposal, assuming that the current ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is common to a group of UEs. We have some comments:
1. If the current MAC CE is re-used for the group of UEs receiving G-RNTI, we wonder whether the group of UEs can interpret the fields of Serving Cell ID and BWP ID in the current MAC CE with common understanding based on the existing unicast RRC configuration. 
It could be up to RAN2 whether to use the current MAC CE or the modified MAC CE on multicast PDSCH. We may not need Serving Cell ID and BWP ID. Even if the current MAC CE is reused, the current MAC CE over multicast PDSCH could be already something new.
2. We think that the current MAC CE over multicast PDSCH with a G-RNTI can be applied to the G-RNTI only. Since different UEs may receive different G-RNTIs, the MAC CE need to be transmitted on multicast PDSCH for each G-RNTI, anyway. Besides, it seems too restrictive to apply the MAC CE over multicast PDSCH to all G-RNTIs. 
Note that ‘the TCI State Indication for UE-specific PDCCH MAC CE’ could be also discussed and possibly handled in a similar way.

	CATT
	We are OK with the proposal.
In Rel 16, it was specified that the MAC CE activation command shall be applied starting from the first slot that is after  where  is the HARQ-ACK slot of PDSCH carrying MAC CE  activation command and   is the SCS configuration for the PUCCH. For a MBS group, some UEs may feedback ACK and some UEs may feedback NACK for the MAC CE activation command. Thus, the UE in the same MBS group may have different application time for MAC CE activation command. Therefore, the alignment issue of application time for MAC CE activation command in a MBS group requires further study.

	Qualcomm
	Some clarification is needed.
We are generally fine to reuse the ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ as much as possible.
For MAC-CE activation command for unicast TCI-state, it should be carried by UE-specific PDSCH, but cannot be carried by GC-PDSCH.
For MAC-CE activation command for multicast TCI-state, there are different alternatives. 
· Alt1: carried by GC-PDSCH only
· Alt2: carried by UE-specific PDSCH only
· Alt3: can be carried by GC-PDSCH or UE-specific PDSCH
Does the first subbullet of the proposal mean Alt1?
Regarding the timing issue and contents of MAC-CE,
· If MAC-CE activation command is carried via GC-PDSCH, self-carrier/BWP scheduling is assumed for GC-PDCCH/GC-PDSCH and BWP ID/serving cell ID can be reserved. As pointed out by CATT, the timing alignment is an issue which needs to be discussed.
· If MAC-CE activation command is carried via UE-specific PDSCH, it may be able to support cross-carrier/BWP scheduling by indicating BWP ID/serving cell ID. There is no timing alignment issue and legacy activation timing is applied.
In addition, we also need to address how to configure the TCI-state ID for unicast and multicast, e.g., whether it is uniquely assigned for unicast and multicast or not. 

	Samsung
	Do not support. 
Agree with Vivo. Changing the TCI state is a UE-specific matter, not a UE group-common one. In what scenario would the TCI state need to be changed simultaneously for all UEs in a group? How is that fundamentally different than simultaneously changing the active BWP for all UEs in a group (which was agreed to not be supported)?

	Ericsson
	OK with the proposal. We can add one more FFS for the open issue regarding the need to ignore/reserve some of the MAC CE fields when it is received for multicast TCI states indication. 

	MediaTek
	More clarifications are needed.
Q1: if multicast and unicast receptions are scheduled within same slot, how to choose primary beam?
Q1: Should multicast TCI state be regarded as a candidate of primary beam selection? If yes, it is possible to use GC-PDSCH TCI state to receive unicast data. Performance cannot be promised.
Q3: How to report L1RSRP?
Considering that this is the first time to discuss the issue, we suggest to defer the discussion and give more time to check this issue.

	vivo
	Agree with Samsung that according to the WID, for FR 2, if any enhancements is needed it should be treated with lower priority. However, the proposal wants to support ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ received over multicast PDSCH scrambled with G-RNTI. We have the following comments on this.
1) If at MAC CE command is received over multicast PDSCH scrambled with G-RNTI. If should be group-common PDSCH MAC CE. 
2) Current MAC CE structure includes CORESET pool ID, serving cell ID and BWP ID indication. If multicast PDSCH scrambled with G-RNTI is used to transmit the MAC CE activation command, these indications are not suitable. Reservations or new MAC CE design is needed. 
Both 1) and 2) have impact on RAN2’s specification of 38.321. In addition, as commented by CATT and QC, if GC-PDSCH is used to transmit the MAC CE command, the timing alignment issue needs to be solved. But if it is still to use UE-specific PDSCH to transmit the MAC CE activation command, there can be no such timing issue.
Based on the above, we don’t think it is a good ideal to support GC-PDSCH to transmit MAC CE activation command. We have the following suggestion on the TCI state issue.
1) No need to include TCI-State configurations (with different TCI-StateIds) in PDSCH-Config-Multicast, TCI-State configuration is kept the same as in Rel-16, that is, it is configured in PDSCH-config for unicast only.
2) TCI-State activation/deactivation is kept the same as in Rel-16. That is, UE-specific MAC CE is carried via PDSCH with C-RNTI. And the total number of TCI-State can be activated is kept. i.e. 8.
3) The activated TCI states can be used for both unicast PDSCH and multicast PDSCH. It is up to gNB to have correct configuration and indication in DCI.


	TD Tech, Chengdu TD Tech
	ok

	Moderator
	Based on companies’ comments, companies’ views are divergent. My feeling is that, if we directly use GC-PDSCH to deliver the current ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ to map the TCI states in PDSCH-Config-Multicast to the TCI codepoints in DCI format 4_2, there will be many issues need to be discussed and resolved in the next step, at least including the following:
· What the default behaviour if the UE is configured with a list of up to M’ TCI-State configurations in PDSCH-Config-Multicast but no MAC CE activation command has been received by the UE?
· How to align the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group, considering 1) different UEs may feedback HARQ-ACK at different slots, and 2) some UEs may feedback ACK while some other UEs may feedback NACK?
· How to deal with the case that the HARQ-ACK feedback is disabled for GC-PDSCH carrying the MAC CE activation command?
· How to deal with the fields of the current MAC CE (such as ‘Serving Cell ID’, ‘BWP ID’, ’ CORESET Pool ID’) that may be different for different UEs in the same MBS group? 
· Whether the MAC CE activation command delivered over GC-PDSCH scrambled with a G-RNTI can only be applied to the G-RNTI or can be applied to all G-RNTIs.
Thus, it seems this is not a good way forward in the maintenance phase.

Some companies also raised that we may not need to support carrying the MAC CE activation command over GC-PDSCH, we can also consider carrying the existing MAC CE activation command only over unicast PDSCH regardless it is for unicast or multicast. In that case, there are two ways:
· Alt-1: No need to configure the UE with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast, i.e., the list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config can be applied to both unicast and multicast. In this alternative, the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. In another word, we do not need to activate TCI states for unicast PDSCH and GC-PDSCH separately.
· Alt-2: The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast, but the TCI-StateIds of the list of up to M’ TCI-State configurations in PDSCH-Config-Multicast for multicast cannot be the same as the TCI-StateIds of the list of up to M TCI-State configurations in PDSCH-Config for unicast, i.e., a TCI-StateId is uniquely assigned for unicast or multicast, but not for both. In this case, separate unicast PDSCHs carrying current ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ can be used to map separate TCI states to the TCI codepoints in unicast DCI format and the TCI codepoints in DCI format 4_2 respectively. 

Based on these considerations, it seems the spec impact is less if the existing MAC CE activation command is only carried over unicast PDSCH regardless it is for unicast or multicast. Based on the two alternatives described above, we may need to first discuss whether we need to configured a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast for multicast separately from the list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config for unicast. Moderator suggests initial question 1-4b to collect companies’ views on this.




3rd Round Proposals (Closed)
Initial question 1-4b:
What’s your view on only supporting carrying the existing ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ over unicast PDSCH? What’s your preference on the following two alternatives?
· Alt-1: No need to configure the UE with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast, i.e., the list of up to M TCI-State configurations configured within the higher layer parameter PDSCH-Config can be applied to both unicast and multicast. In this alternative, the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. In another word, we do not need to activate TCI states for unicast PDSCH and GC-PDSCH separately.
· Alt-2: The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast for multicast, but the TCI-StateIds of the list of up to M’ TCI-State configurations in PDSCH-Config-Multicast for multicast cannot be the same as the TCI-StateIds of the list of up to M TCI-State configurations in PDSCH-Config for unicast. In this alternative, separate unicast PDSCHs carrying the existing ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ can be used to map separate TCI states to the TCI codepoints in unicast DCI format and the TCI codepoints in DCI format 4_2 respectively. 


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

	Samsung
	Support Alt-1.
It is not only the relatively large number of residual issues that need to be addressed for Alt-2 but the issue is more fundamental. The TCI state is a UE-specific matter that depends on the location and mobility of the UE – it is not appropriate to update by group-common DCI.

	vivo
	We slightly prefer Alt-1 because it is simpler and no any residual issues. We can also accept Alt-2 is most companies support it. Per our understanding, for Alt-2, we need to discuss it is up to 8/16 TCI-States can be totally activated by MAC CE for unicast and multicast. If the total number is kept as 8, these two alternatives are similar, but less activated TCI states can be used for alt-2 because the split between unicast and multicast is hard split via MAC CE.

	Xiaomi
	Agree with Samsung and support alt-1.

	OPPO
	We are fine with Alt-1.

	NTT DOCOMO
	We prefer Alt-1. There seems to be little benefit for Alt-2 without the MAC CE over multicast PDSCH.

	CATT
	We are fine with Alt-1.

	LG Electronics
	In Alt 2, we think that UE should know whether the existing UE specific MAC CE over unicast PDSCH is applied to unicast or multicast. We wonder how UE can know that the existing MAC CE is applied to multicast, not unicast, without any change to the existing MAC CE. 

	Spreadtrum
	Prefer Alt2. For one serving cell with multiple TRPs, unicast transmission can be from one TRP while multicast can be from another TRP. The spatial information is totally different between unicast and multicast. Sharing the same TCI state with unicast is not proper. Thus, separated TCI state configuration and activation mechanism for multicast can be considered. Regarding MAC CE, the detail is up to RAN2. In our view, there is little or no work for RAN1 for Alt2.

	Huawei, HiSilicon
	 Can accept Alt1 in this release. 

	Ericsson
	We support alt2.  Alt1 means that TCI states codepoint must be shared with multicast. Alt2 is a good compromise between alt1 and designing a new MAC CE for multicast. To With Alt2, it is possible to use 8 codepoint for unicast as in legacy.  

To signal the multicast codepoints, our understanding is that the excact same MAC CE is used, using unicast, but the UE will interpret the MAC CE by looking for up to 16 TCI states (8 for unicast, and 8 for multicast), to be assigned to the unicast and multicast DCIs, respectively.  



	Nokia, NSB
	We are fine with Alt-1.

	Qualcomm
	We think both UE-specific PDSCH or GC-PDSCH to carry MAC-CE activation command for multicast TCI-state are useful with different pros and cons.
For Alt1, it is simpler and legacy procedure can be reused. But the TCI-states in PDSCH-Config are UE-specific. gNB needs to align the common TCI-state IDs for multicast UEs per G-RNTI. By using UE-specific PDCCH/PDSCH, it will cost longer time and larger overhead to send per UE PDCCH/PDSCH for activating one TCI-sate for multicast, before using the TCI-state for GC-PDCCH/PDSCH. 
For Alt2, it has timing alignment issue due to different A/N timings, but it may be easily solved by define a common reference. Regarding TCI-state sharing, if the TCI-state is configured for multicast, we think the same TCI-state ID can be used for both multicast and unicast. But the TCI-state if only configured for unicast will not be used for multicast. 
To be noted, we have already agreed to support ZP CSI-RS configured in PDSCH-Config-Multicast for rate matching. For SP ZP CSI-RS, using MAC-CE activation command in GC-PDSCCH will be needed. Similar as the discussion of Alt2 for multicast TCI state activation, the timing alignment needs to be solved as well. 

	MediaTek
	As we commented in previous round, both Alt 1 and Alt 2 need more discussion. The main bullet of previous proposal may be the common understanding at current stage.

	Moderator
	After reading comments from companies, I think companies have common understanding on Alt-1, but I’m not sure whether companies have the same understanding on Alt-2. First of all, I need to explain again that both Alt-1 and Alt-2 in the 3rd round are not to use GC-PDSCH to deliver the TCI states activation/deactivation MAC CE (regardless the existing MAC CE activation command or new MAC CE activation command) for multicast as what I proposed in the 1st round. Just as I explained in the summary after the 2nd round discussion, since after two rounds of discussion, I found there will be more fundamental issues that need to be resolved if we support to carry TCI states activation/deactivation MAC CE over GD-PDSCH. Then, I proposed Alt-1 and Alt-2 in 3rd round to collect companies’ views. Both of Alt-1 and Alt-2 are to use unicast PDSCH (not GC-PDSCH) to carry the TCI states activation/deactivation command MAC CE. 
Regarding LG’s question on Alt-2 (how UE can know that the existing MAC CE is applied to multicast, not unicast, without any change to the existing MAC CE) and QC’s comments on Alt-2 (the same TCI-state ID can be used for both multicast and unicast), my understanding is similar as Ericsson, i.e., since different TCI-stateIDs are configured in PDSCH-Config for unicast and PDSCH-Config-Multicast for multicast, UE can correctly interpret whether a MAC CE is used for unicast or multicast by looking up the TCI state list for unicast and multicast to see whether the indicated TCI-stateIDs in MAC CE are in TCI state list for unicast or multicast. But for Alt-2, just as vivo mentioned, we need to further discuss it is up to 8 or 16 TCI-States can be totally activated by MAC CE for unicast and multicast.
Based on comments in the 3rd round, 9 companies prefer Alt-1, and 2 companies prefer Alt-2. Moderator suggests Alt-1 in the updated proposal to conclude this issue. 
Regarding QC’s comment that MAC-CE activation command in GC-PDSCCH will be needed to support ZP CSI-RS configured in PDSCH-Config-Multicast for rate matching, my understanding is that we only agreed DCI format 4_2 includes ‘ZP CSI-RS trigger’ field, but we have never agreed that we need to support MAC-CE activation command in GC-PDSCH to activate ZP CSI-RS resources for rate matching, which depends on further discussion.



4th Round Proposals (Open)
Initial proposal 1-4b:
For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is supported.
· Alt-1: No need to configure the UE with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast, i.e., the list of up to M TCI-State configurations configured within the higher layer parameter PDSCH-Config can be applied to both unicast and multicast. In this alternative, the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. 

Updated proposal 1-4b:
For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is supported.
· Alt-1: The unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. The following text in Clause 5.1.5 of TS38.214 is deleted.
· “The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability.”


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

	Intel
	Support this proposal.
For Alt-2, if UE needs to support two different TCI state lists, it might imply that a UE which is capable of supporting single active TCI state, will not be able to support MBS or will need to support at least two active TCI states. This seems unnecessary. Additionally, FDM reception of unicast and multicast may some restrictions on which TCI codepoints can be indicated via DCI. This would further complicate scheduling. 

	Moderator
	Based on comments in the GTW, I just sightly adjusted the wording. Companies can further refine it.

	Xiaomi
	We are fine with the wording.

	Nokia, NSB.
	Support the proposal.  However,  can the “” be removed?

	vivo
	Support.
Agree with Intel that for FDM reception of unicast and multicast, there may be some restrictions on which TCI codepoints can be indicated via DCI. We are wondering whether different TCI sates can be used for FDMed unicast and multicast.

	NTT DOCOMO
	We are fine with the proposal.

	CATT
	We agree with this proposal.

	ZTE
	We are fine with the proposal.

	Spreadtrum
	As we commented in previous round, we think that MBS multicast sharing the same TCI state pool with unicast is not proper in some scenarios.  For example, for single cell with multiple TRPs case, unicast PDSCH can be from one TRP, multicast can be from another TRP. The large scale parameters of channel for unicast and multicast are totally different. More flexibility can be provided for gNB scheduling if separated TCI states configuration and activation/deactivation for MBS can be considered.
But given what we have said, considering it is maintenance stage in RAN1, we are fine with the proposal.
Regarding FDMed unicast and multicast issue, we think it is up to UE’s capability, and the type of UE capability can be FSPC.

	LG Electronics
	We also think that this proposal would not properly cover some scenarios. However, we can live with this proposal for Rel-17.

	OPPO
	Fine with this proposal.

	Samsung
	Support

	Qualcomm
	We have different understanding from Intel on the active TCI-state. The UE can have one active TCI-state per CORESET.  If unicast and multicast are configured with different CORESETs, active TCI-state could be different. The TCI-states if configured in a multicast CFR may be also used for unicast. At this moment, we are not sure whether the “…” in 214 should be completely removed or not. We can support the use of unicast PDSCH carrying MAC-CE for TCI state activation. But whether to use GC-PDSCH carrying MAC-CE for TCI state activation is still open.
Similar issue related with the RM using ZP CSI-RS. For example, if SP ZP CSI-RS is configured in PDSCH-Config-Multicast, we need to discuss how to do the MAC-CE activation/deactivation. 
For the proposal, we suggest the revision as below. 
Updated proposal 1-4b:
For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is can be supported.
· Alt-1: The unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. The following text in Clause 5.1.5 of TS38.214 is deleted.
· “The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability.”


	Ericsson
	We also think that a common set of TCI state between unicast and multicast does not cover all scenarios, since it assumes that either some of the 8  unicast TCI states codepoints can also  be used for multicast, or that some of the codepoints can be dedicated to multicast without affecting unicast . Therefore we are not OK with removing the text in  in Clause 5.1.5 of TS38.214. For a  way to associate the multicast TCI states listed in PDSCH-Config-Multicast     with multicast DCI codepoints, we think there are multiple solutions that have been discussed this week and we can downselect next meeting. 





Issue#1-4) Broadcast for RRC_CONNECTED Ues
Summary
One company [Ericsson] raises that, for Ues in RRC CONNECTED, the CFRs for multicast and broadcast may be independently configured, i.e. could use arbitrary different frequency resources, within the active BWP. The current spec TS 38.213 h00 has the following description, based on which I think it allows the CFRs for multicast and broadcast to be independently configured within the frequency resources of the active BWP. If some companies still think more clarifications are needed, please raise it and moderator will take that into account in the next round discussion.
“A UE can be configured by cfr-Config-MCCH-MTCH an MBS frequency resource for PDCCH and PDSCH receptions providing MCCH and MTCH [12, TS 38.331]; otherwise, the MBS frequency resource is same as for the CORESET with index 0 that is associated with the Type0-PDCCH CSS set for PDCCH and PDSCH receptions providing MCCH and MTCH.
……
A UE can be configured, per DL BWP by cfr-Config-Multicast, an MBS frequency resource within the DL BWP for PDCCH and PDSCH receptions [4, TS 38.211]. If cfr-Config-Multicast does not include locationAndBandwidth-Multicast, the MBS frequency resource is the active DL BWP.”

Some companies raise proposals related to simultaneous reception of broadcast and multicast. In RAN1#104-e meeting, we have agreed that, 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. Regarding whether/how to support simultaneous reception of broadcast and multicast for RRC_CONNECTED UE if the broadcast CFR associated with the initial BWP is not within the active DL BWP, we also had some discussions in RAN1#106-e in Question 1-6, based on the comments, some companies thought that it can be based on network implementation to make sure the broadcast CFR is within the active DL BWP if the RRC_CONNECTED UE wants to simultaneously receive broadcast and multicast, some companies thought network can use PTP transmission method for broadcast service even if the broadcast CFR is not within the active DL BWP. Moderator suggests to deprioritize the discussion.

One company [Ericsson] proposes that, for broadcast services, where the UE has sent an MII, the broadcast is counted as multicast in the number of supported multicast PDSCHs, without increasing the total number of supported PDSCHs. From moderator’s perspective, it seems it can be covered by the following agreement. If some companies still think more clarifications are needed, please raise it and moderator will take that into account in the next round discussion.
Agreement:
[bookmark: _Hlk92977837]For Rel-17 MBS UE, the UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
· Note:   Group-common PDSCH(s) are counted as unicast PDSCH(s).

Issue #2: Configurations for GC-PDCCH
Background and submitted proposals
Issue#2-1) DCI format 4_1
	[bookmark: _Hlk87188627]Company
	Proposals

	ZTE
	[bookmark: _Hlk93009805]Proposal 3: Adopt the following TP for Clauses 7.3.1.5.1 and 7.3.1.5.2 in TS38.212.
7.3.1.5.1	Format 4_0
<Unchanged parts are omitted>
-	Frequency domain resource assignment – bits where  equals to  as given by clause 7.3.1.0

-	Frequency domain resource assignment – bits


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

-	Frequency domain resource assignment – bits


-	 is the size of CORESET 0 if CORESET 0 is configured for the cell and  is the size of initial DL bandwidth part if CORESET 0 is not configured for the cell
<Unchanged parts are omitted>
Proposal 4: Adopt the following TP for Clause 7.3.1.5.2 in TS38.212.
7.3.1.5.2	Format 4_1
<Unchanged parts are omitted>
-	Reserved bits –  3 bits 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_1 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell.
<Unchanged parts are omitted>

	CATT
	Proposal 1: The bitwidth of HARQ process number filed in DCI format 4_1 should be 4 bits same as Rel-16.
Proposal 2: The ‘enabling/disabling HARQ-ACK feedback indication’ field should be included in the DCI format 4_1.

	Nokia, Nokia Shanghai Bell
	Proposal 4: Agree to use one of the reserved bits for HARQ enabling/disabling and avoid reserving any of the other agreed fields.

	Intel
	Proposal 3: When HARQ feedback is disabled by RRC, the following fields of DCI format 4_1 can be assumed to be reserved:
· PUCCH resource Indicator
· PDSCH-to-HARQ timing indicator
· TPC command for scheduled PUCCH
· HARQ Process Number
· New Data Indicator
· Redundancy Version

	Apple
	Proposal 1: HARQ process number field is 4 bits in DCI format 4_1and DCI format 4_2.

	Xiaomi
	Proposal 1: If HARQ feedback is disabled, UE ignores the following information fields when interprets DCI format 4_2:
· HARQ process number
· Downlink assignment index
· PUCCH resource indicator
· PDSCH-to-HARQ_feedback timing indicator

	Lenovo, Motorola Mobility
	Proposal 1: HARQ process number in DCI format 4-1 comprises 4 bits to support maximum 16 HARQ processes.
[bookmark: _Hlk93007985][bookmark: _Hlk93007775]Proposal 2: Support one-bit enabling/disabling HARQ-ACK feedback indication in multicast DCI format 4-1. 
Proposal 3: For Type-1 HARQ-ACK codebook determination, DAI in multicast DCI format 4-1 is reserved.
Proposal 4: For Type-2 HARQ-ACK codebook determination, DAI in multicast DCI format 4-1 is used as counter DAI as legacy operation.

	MediaTek
	[bookmark: _Ref92632522]Proposal 7: The size of HARQ process number field for DCI 4_1 should be kept as 4 bits.
[bookmark: _Ref92632523]Proposal 8: A new field of “enabling/disabling HARQ-ACK feedback indication” should be defined for DCI format 4_1.




Issue#2-2) DCI format 4_2
	Company
	Proposals

	Nokia, Nokia Shanghai Bell
	Proposal-5: Agree to reserve the following fields: Carrier indicator, BWP indicator, ZP CSI-RS trigger, and MCS/NDI/RV for TB2.

	Samsung
	Proposal 1: For the multicast DCI formats:
a) The second DCI format includes the MCS/NDI/RV for TB2 and the ZP CSI-RS fields
b) The second DCI format does not include the Scell dormancy, CIF, BWP indicator fields
c) The size of the HPN field is 4 bits for both DCI formats 

	NTT DOCOMO
	Proposal 2: Not include the following DCI fields in DCI format 4_2.
· Carrier indicator
· BWP indicator
· Scell dormancy indication
Proposal 3: Include the following DCI field in DCI format 4_2.
· ZP CSI-RS trigger
Proposal 4: The size of ‘Downlink assignment index’ field in DCI format 4_2 is explicitly configured in a CFR
· A UE configured with Type-1 HARQ-ACK codebook for multicast ignores the field.

	Intel

	Proposal 1: [bookmark: _Hlk92801574]For DCI 4_2, the fields Scell Dormancy Indication, Carrier Indicator, BWP Indicator, ZP-CSI-RS trigger and MCS/NDI/RV for TB2 can be reserved. 

	Apple
	Proposal 1: HARQ process number field is 4 bits in DCI format 4_1and DCI format 4_2.
Proposal 2: No additional fields are introduced for DCI format 4_2.

	Xiaomi
	Observation 1: The information bit fields captured in the current DCI format 4_2 is sufficient for MBS traffic.

	Lenovo, Motorola Mobility
	Proposal 5: The multicast DCI format 4-2 does not include carrier indicator.
Proposal 6: The multicast DCI format 4-2 does not include BWP indicator.
Proposal 7: The multicast DCI format 4-2 includes MCS/NDI/RV for the 2nd TB if maximum 2 TBs are supported in one PDSCH.

	MediaTek
	[bookmark: _Ref92632525]Proposal 9: Not defined “carrier indicator” and “BWP indicator” fields for multicast DCI format 4_2.
[bookmark: _Ref92632526]Proposal 10: Not defined MCS/NDI/RV for TB2 for Rel-17 multicast DCI format 4_2.

	NEC
	Proposal 2: 
· DCI format 4_2 includes all configurable fields of unicast DCI format 1_1 except
· Identifier for DCI formats, TPC command for scheduled PUCCH, SRS request
· Scell dormancy indication
· One-shot HARQ-ACK request, PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), ChannelAccess-Cpext
· CBGTI, CBGFI
· Minimum applicable scheduling offset indicator
· Carrier indicator, BWP indicator
· MCS/NDI/RV for TB2

	CMCC
	Proposal 3. Carrier indicator should be supported for DCI format 4_2.

	[bookmark: _Hlk92897018]Ericsson
	Proposal 8	Multicast dynamic BWP switching is supported with a BWP indicator field in DCI 4_2
Proposal 10	The full ZP CSI-RS framework is supported in multicast, including:
a.	Periodic ZP CSI-RS configuration in PDSCH-config-multicast
b.	Semi-persisitent ZP CSI-RS configuration in PDSCH-config-multicast
c.	Activation and release of semi persistent ZP-CSI RS via group scheduling MAC CE
d.	Configuration of aperiodic ZP CSI-RS in PDSCH-config-multicast
e.	Triggering of aperiodic ZP CSI RS in DCI 4_2
Proposal 11	The DCI fields for TB#2 in DCI 1_1 are not included in DCI 4_2



Issue#2-3) DCI size alignment
	Company
	Proposals

	Huawei
	Proposal 4: Coordinate with the discussion in AI 8.12.2 regarding configuration of “Enabling/disabling HARQ-ACK feedback indication” for size determination/alignment of DCI format 4_2. 

	CATT
	Proposal 3: The size of the DCI format 4_2 should be configured by RRC signaling for RRC_CONNECTED Ues.
Proposal  4: For the DCI size alignment of the DCI format 4_2, the G-RNTI is counted as ‘C-RNTI’.
[bookmark: _Hlk93439846]Zeros shall be appended to the DCI format 1_1 or DCI format 1_2, which with larger DCI size until its size equals the size of DCI format 4_2.

	Vivo
	[bookmark: _Ref86934734]Proposal 5: For DCI size alignment of the second DCI format for multicast, the size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED Ues (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).
  If the size of the second DCI format for multicast configured by RRC signaling or derived based on RRC configurations equals the size of DCI format 2_0/2_1/2_4/2_5/2_6 or none of the size of DCI format 2_0/2_1/2_4/2_5/2_6 is configured, when the total number of different DCI sizes configured to monitor is more than 4, Alt 2 applies; otherwise, Alt 1-1 applies.
  Alt 1-1: G-RNTI is counted as “C-RNTI” when checking the “3+1” DCI size budget 
 The size of DCI format 1_1 or DCI format 1_2 which has smaller DCI size difference with the size of second DCI is aligned to the size of the second DCI format for multicast by zero padding.
  Alt 2: G-RNTI is counted as “other RNTI” when checking the “3+1” DCI size budget.
[bookmark: _Ref86933020]Proposal 6: To ensure different Ues in the same MBS group have the same understanding on the configurable DCI fields of the second DCI format for multicast, the size of some configurable fields of the second DCI format should be explicitly configured by gNB.

	NTT DOCOMO
	Proposal 5: Support at least one of the following options.
· Option 1: The size of DCI format 4_2 can be configured by an RRC parameter. If the total size of DCI fields in DCI format 4_2 is smaller than the configured size, padding bits are added to DCI format 4_2.
· Option 2: The size of ‘Enabling/disabling HARQ-ACK feedback indication’ field is fixed to 1 bit regardless of the setting of harq-FeedbackEnabler-Multicast. A UE that harq-FeedbackEnabler-Multicast is not set to dci-enabler ignores the field.

	Intel
	Proposal 1: [bookmark: _Hlk92801607]For DCI format 1_1, the DCI size can be aligned to a size which is configured by the network to the UE. A new RRC parameter can be introduced.  

	Apple
	Proposal 3: For DCI size alignment of the second DCI format for multicast, the size of DCI format 4_2 can be configured by RRC signaling for RRC_CONNECTED Ues.

	Xiaomi
	Proposal 2:  G-RNTI is counted as C-RNTI despite of DCI formats.
Proposal 3: If the number of DCI size for DCI format 4_2 and other DCI format with C-RNTI is larger than 3 after DCI alignment, padding or truncating DCI format 4_2 until its payload size equals that of DCI format 1_0 in CSS.

	Lenovo, Motorola Mobility
	Proposal 8: For DCI size alignment, G-RNTI for the DCI format 4-1 is counted as C-RNTI.
Proposal 9: For DCI size alignment, G-RNTI for the DCI format 4-2 is counted as other RNTI.

	MediaTek
	[bookmark: _Ref61195453]Proposal 11: “G-RNTI” is counted as “other RNTI” for multicast DCI format 4_2.
[bookmark: _Ref92632529]Proposal 12: The size of the multicast DCI format 4_2 should be configured by RRC signaling for RRC_CONNECTED Ues.

	Ericsson
	Proposal 12	The G-RNTI is counted as “C-RNTI”  when considering the “3+1” DCI size budget rule for group-common PDCCH.
Proposal 13	The determination of non-fallback multicast/broadcast DCI size, monitored in the common search space is inserted as step ”2B” in the DCI alignment procedure


Issue#2-4) Search space set for multicast
	Company
	Proposals

	vivo
	[bookmark: _Ref86934719]Proposal 4: For search space set of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, only DCI formats with CRC scrambled with g-RNTI for multicast scheduling can be monitored in type-x search space.

	Nokia, Nokia Shanghai Bell
	Proposal-6: Unicast DCI format 1_0 and DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI formats.

	Qualcomm
	Proposal 5: For RRC_CONNECTED Ues, Type-x CSS is configured for MBS DCI formats only.
· DCI format 1_0 with C-RNTI and MBS DCI formats are not configured in the same Type-x CSS

	MediaTek
	[bookmark: _Ref61186944][bookmark: _Ref53170104][bookmark: _Ref68163228]Proposal 4: Define a new Type-x PDCCH CSS type (e.g., Type-4 PDCCH CSS not Type-3 PDCCH CSS) for UE supporting multicast service.
[bookmark: _Ref92632518]Proposal 5: DCI format 1_0/0_0 cannot be configured in the same CSS configuration with multicast DCI formats if Type-3 CSS is used.
[bookmark: _Ref92632520]Proposal 6: Unicast DCI format cannot be configured in the same CSS configuration with multicast DCI formats if Type-X CSS is a new CSS.



Issue#2-5) Search space set for broadcast
	Company
	Proposals

	Qualcomm
	Proposal 7: For RRC_CONNECTED Ues to receive broadcast MCCH/MTCH,
· If a Type-0B CSS with DCI format 1_0 addressed to MCCH-RNTI or G-RNTI for interested MTCH reported in MBS Interest Indication, the PDCCH candidates will be counted in [image: ];
· Otherwise, the PDCCH candidates will not be counted in [image: ] or [image: ]. 
· Agree on TP#7 for TS38.213.

TP#7 for TS38.213:
10.1	UE procedure for determining physical downlink control channel assignment 

A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI, or by searchSpaceZero in PDCCH-ConfigCommon when pdcch-Config-MCCH or pdcch-Config-MCCH MTCH is not provided, for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for MTCH, on the primary cell of the MCG
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0B-PDCCH CSS set configured by searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for MTCH, on the primary cell of the MCG
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI on the primary cell
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, or CI-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, CS-RNTI(s), or PS-RNTI, or configured by SearchSpace-Multicast in PDCCH-Config-Multicast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI and
-	a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, CS-RNTI(s), SL-RNTI, SL-CS-RNTI, or SL Semi-Persistent Scheduling V-RNTI.
*** Unchanged text is omitted ***

For all search space sets within a slot  or within a span in slot , denote by [image: ] a set of CSS sets, except for CSS sets provided by searchSpace-Multicast or searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for MTCH included in the higher-layer reported MBSInterestIndication, with cardinality of [image: ] and by [image: ] a set of USS sets and CSS sets provided by searchSpace-Multicast or searchSpaceBroadcast in pdcch-Config-MCCH and pdcch-Config-MTCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for MTCH included in the higher-layer reported MBSInterestIndication with cardinality of [image: ]. The location of search space sets [image: ], [image: ], in [image: ] is according to an ascending order of the search space set index. 
Denote by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for CSS set [image: ] and by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for search space set [image: ]. 
For the CSS sets in , a UE monitors [image: ] PDCCH candidates requiring a total of [image: ] non-overlapping CCEs in a slot or in a span. 

*** Unchanged text is omitted ***

	Samsung
	Proposal 4: CSS sets provided by searchSpace-Broadcast follow same prioritization rule for search space set overbooking procedure as CSS sets provided by searchSpace-Multicast.



Issue#2-6) TP corrections
	Company
	Proposals

	Samsung
	10.1	UE procedure for determining physical downlink control channel assignment 
<< Unchanged text is omitted >>
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, a MCCH-RNTI, G-RNTI, or G-CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI, or for DCI format 4_0 with CRC scrambled by the MCCH-RNTI, or for DCI format 4_0 with CRC scrambled by the G-RNTI or G-CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.
<< Unchanged text is omitted >>

[bookmark: _Toc83289685]10.1	UE procedure for determining physical downlink control channel assignment 
<< Unchanged text is omitted >>
A UE does not expect to detect, in a same PDCCH monitoring occasion, a DCI format with CRC scrambled by a SI-RNTI, RA-RNTI, MsgB-RNTI, TC-RNTI, P-RNTI, C-RNTI, CS-RNTI, or MCS-RNTI, MCCH-RNTI, G-RNTI, or G-CS-RNTI and a DCI format with CRC scrambled by a SL-RNTI or a SL-CS-RNTI for scheduling respective PDSCH reception and PSSCH transmission on a same serving cell.
<< Unchanged text is omitted >>

	NTT DOCOMO
	Proposal 6: Adopt the following text proposal in TS 38.214 Section 5.1.5 to clarify the condition for the existence of TCI field in DCI format 4_2.
	----------------------------------- Start of Text proposal to 5.1.5 of 38.214 ------------------------------------------------
<Unchanged text omitted>
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as ‘enabled’ for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentDCI-1-2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentDCI-1-2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as ‘enabled’ for the CORESET scheduling the multicast PDSCH, the UE assumes that the TCI field is present in the DCI format 4_2 of the PDCCH transmitted on the CORESET. If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell. 
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.5 of 38.214 ------------------------------------------------




	Google
	Proposal: For the description of DCI format 4_2, change the description of “priorityIndicatorDCI-1-1” and “DCI format 1_1” to “priorityIndicatorDCI-4-2” and “DCI format 4_2”, respectively.
< Start of text proposal >
[bookmark: _Toc90994151]7.3.1.5.3	Format 4_2
DCI format 4_2 is used for the scheduling of PDSCH in DL cell. 
The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI: 
*** Unchanged text omitted ***
-	Downlink assignment index – number of bits as defined in the following
-	4 bits if more than one serving cell are configured in the DL for multicast and the higher layer parameter pdsch-HARQ-ACK-Codebook-Multicast=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL for multicast and the higher layer parameter pdsch-HARQ-ACK-Codebook-Multicast=dynamic, where the 2 bits are the counter DAI;
-	0 bits otherwise. 
	If the UE is configured with a PUCCH-Scell, the number of serving cells is determined within a PUCCH group.
	If the UE is configured with a PUCCH-Scell, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 if present for the secondary PUCCH group.
	If higher layer parameter priorityIndicatorDCI-1-14-2 is configured in PDSCH-Config-Multicast, if the bit width of the Downlink assignment index in DCI format 1_14_2 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in DCI format 1_14_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to ‘0’ are inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI format 1_14_2 for the two HARQ-ACK codebooks are the same.
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK in PUCCH-Config-Multicast1 if configured or PUCCH-Config-Multicast2 if configured; otherwise, I is the number of entries in the higher layer parameter dl-DataToUL-ACK in PUCCH-Config.
	If higher layer parameter priorityIndicatorDCI-1-14-2 is configured in PDSCH-Config-Multicast, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_14_2 for one HARQ-ACK codebook is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to ‘0’ are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_14_2 for the two HARQ-ACK codebooks are the same.
-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB, the bitwidth of this field equals , where  is the “Antenna ports” bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA and  is the “Antenna ports” bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI in PDCCH-Config-Multicast is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214]. 
-	DMRS sequence initialization – 1 bit. 
-	Priority indicator – 0 bit if higher layer parameter priorityIndicatorDCI-1-14-2 is not configured in PDSCH-Config-Multicast; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213]. 
-	Enabling/disabling HARQ-ACK feedback indication –1 bit if higher layer parameter harq-FeedbackEnabler-Multicast indicates dci-enabler; 0 bit, otherwise.
< End of text proposal >

	Qualcomm
	[bookmark: _Hlk93137525]Proposal 6: For RRC_CONNECTED Ues, a multicast PDCCH to schedule a multicast PDSCH is counted as a unicast DCI to schedule a unicast PDSCH.
· Agree on TP#6 for TS38.213.

TP#6 for TS38.213:
10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
For a scheduled cell and at any time, a UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 

*** Unchanged text is omitted ***



Issue#2-7) Others (L)
	Company
	Proposals

	Samsung
	Proposal 3: When a UE monitors PDCCH only according to USS sets and CSS sets for multicast in CORESETs with qcl-Type set to same ‘typeD’ properties, the CORESETs are the ones having same ‘typeD’ properties as the CORESET corresponding to the USS set or CSS set for multicast with the lowest index. 

	Ericsson
	Proposal 5	Group common PDCCH for multicast can be configured in CORESET#0 if CORESET#0 is partly or fully within a multicast CFR.
Proposal 6	Support a modified option 1 from RAN1#104b regarding using CORESETs from unicast with multicast: If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, the CORESET configured in PDCCH-config for unicast in the dedicated unicast BWP can be used for PTM-1 transmission

	Xiaomi
	Proposal 4: A UE determines the number of DL DCI it can process in a slot or span via the following mechanism:
· Option 1: Following the current feature group 3-1/3-5a/3-5b, i.e. MBS DCI is treated as unicast DCI.
· Option 2: Define a new UE capability which indicates the number of MBS DCI a UE can process in a time unit.

	OPPO
	Proposal 1: 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 2: The processing number of DCI per slot per CC should be discussed when supporting Rel-17 NR MBS.

	LGE
	Proposal 5: The maximum BD/CCE numbers are increased as R times  and R times  for a serving cell supporting multicast reception, where  and  are defined in Table 10.1-2 and Table 10.1-3 in 38.213 
· R is a value reported by the UE as part of MBS related UE capability, regardless of whether UE supports CA capability.



Issue#2-1) DCI format 4_1
Summary
Regarding the bitwidth of HARQ process number field in DCI format 4_1, 5 companies [CATT, Apple, Lenovo, MediaTek] propose to keep 4 bits as Rel-15/16. Considering the fixed 4 bits of HARQ process number field has been captured in TS 38.212 h00, moderator thinks we do not need to discuss this issue.

Companies [CATT, Nokia, Lenovo, MediaTek] propose to introduce 1-bit ‘Enabling/disabling HARQ-ACK feedback indication’ in multicast DCI format 4-1. Moderator suggests to discuss this issue in AI 8.12.2.

companies [Intel, Xiaomi] propose the HARQ related fields are reserved when HARQ-ACK feedback is disabled by RRC signaling and UE ignores these fields.  Moderator thinks it should be the common understanding, if companies still think more clarifications are needed, please raise it and moderator will take that into account in the next round discussion.

Issue#2-2) DCI format 4_2
Summary
The summary of proponents and opponents of the FFS DCI fields for DCI format 4_2 is as the following:

Scell dormancy indication
· Support:
· Not support: Nokia, NTT DOCOMO, Intel, Apple, Xiaomi, NEC, CMCC

Carrier indicator:
· Support: CMCC, ZTE, Huawei
· Not support: Nokia, NTT DOCOMO, Intel, Apple, Xiaomi, Lenovo, MediaTek, NEC, Ericsson

BWP indicator:
· Support: Ericsson
· Not support: Nokia, NTT DOCOMO, Intel, Apple, Xiaomi, Lenovo, MediaTek, NEC, CMCC

ZP CSI-RS trigger:
· Support: Samsung, NTT DOCOMO, NEC, Ericsson
· Not support: Nokia, Intel, Apple, Xiaomi, CMCC

MCS/NDI/RV for TB2
· Support: Samsung, Lenovo
· Not support: Nokia, Intel, Apple, Xiaomi, MediaTek, NEC, CMCC, Ericsson

Regarding the Carrier indicator field, it will be discussed in issue#1-2 whether cross-carrier scheduling for multicast is supported or not. Regarding Scell dormancy indication, BWP indicator and MCS/NDI/RV for TB2, moderator suggests not to include them in DCI format 4_2 based on majority view. Regarding ZP CSI-RS trigger, there is no majority view, moderator suggest to not support it for simplicity. Moderator suggests initial proposal 2-2a.

1st Round Proposals (Closed)
Initial proposal 2-2a:
DCI format 4_2 doesn’t include the following fields:
· Scell dormancy indication
· BWP indicator
· MCS/NDI/RV for TB2
· ZP CSI-RS trigger

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

	Huawei, HiSilicon
	We support RE-level rate matching, so we support to at least include ZP CSI-RS. 

	Nokia, NSB
	We are fine with this proposal

	ZTE
	For progress, we are ok to exclude 1) Scell dormancy indication 2) BWP indicator and 3) MCS/NDI/RV for TB2. 
While for ‘ZP CSI-RS trigger’, it seems the fundamental issue for this field is whether we need to support RE-level rate-matching for multicast PDSCH. From network perspective, it is beneficial to support RE-level rate-matching for multicast PDSCH. Otherwise, it will be too restrictive for the multicast PDSCH scheduling, e.g., the multicast PDSCH will have to keep away from the A-CSI-RS, etc. We tend to support to have ‘ZP CSI-RS trigger’ in DCI 4_2.

	OPPO
	OK with this proposal.

	Samsung
	Same opinion as ZTE. 

	Qualcomm
	As proposed in our contribution, we support ZP CSI-RS configuration in CFR-Config-Multicast for group-common PDSCH rate matching and also support ZP CSI-RS trigger in DCI format 4_2.
Other fields of Scell dormancy indication, BWP indicator and MCS/NDI/RV for TB2 are not needed.

	Xiaomi
	OK

	Lenovo, Motorola Mobility
	The motivation of introducing the second group-common DCI format is to support MIMO. If we don’t include MCS/NDI/RV for TB2 in DCI format 4-2, it is against the original motivation.
In addition, what’s the benefit of DCI format 4-2 compared with DCI format 4-1? Simply because of RRC configurable fields is not convincible. 
BTW, we agree with DCI format 4_2 doesn’t include the following fields:
· Scell dormancy indication
· BWP indicator
· ZP CSI-RS trigger

	LG Electronics
	We are fine with this proposal

	Spreadtrum
	Share the same view with ZTE

	MediaTek
	Support the proposal.

	NTT DOCOMO
	We support to include ZP CSI-RS trigger. If the field is not included in DCI format 4_2, gNB cannot perform scheduling where group-common PDSCH and CSI-RS for other UEs overlap. Or group-common PDSCH will be punctured when the group-common PDSCH overlaps CSI-RS for other UEs. ZP CSI-RS trigger would be useful to improve scheduling flexibility.

	CATT
	We support  ZP CSI-RS trigger included in DCI format 4_2. For other fields, we are OK with excluding them in DCI format 4_2.

	Apple
	OK with this proposal.

	NEC
	Regarding ‘ZP CSI-RS trigger’ field, we share the view with ZTE. We support doesn’t include other three fields in DCI format 4_2.

	Ericsson
	For the sake of progress, we are ok not to include the BWP indicator, but the presence of ZP CSI-RS trigger is necessary in our view in order to keep scheduling of unicast Ues flexible. 
Ok to remove TB2 fields / Scell dormancy indication

	Moderator
	The following has been agreed in the first GTW session.
Agreement
DCI format 4_2 doesn’t include the following fields:
· Scell dormancy indication
· BWP indicator
DCI format 4_2 includes the following field (configurable):
· MCS/NDI/RV for TB2
· Support of this field is subject to UE capability

Agreement
DCI format 4_2 includes ‘ZP CSI-RS trigger’ field.





Issue#2-3) DCI size alignment
Summary
Regarding the DCI size alignment for the DCI format 4_2, companies’ views are still divergent based on the contributions:
· Alt 1: G-RNTI is counted as “C-RNTI”
· Support: CATT, Ericsson, Xiaomi
· [bookmark: _Hlk84505688]Alt 2: G-RNTI is counted as “other RNTI”
· Support: Lenovo, MediaTek
· Alt 3: G-RNTI is counted as “C-RNTI” or “other RNTI” depending on DCI size conditions
· Support: vivo
In RAN1#107-e, after discussions, the following almost stable proposal was made for last round check but was not agreed.  
Initial proposal 2-5a (in RAN1#107-e):
For DCI size alignment of the second DCI format for multicast, the size of the second DCI format for multicast can be configured by RRC signaling for RRC_CONNECTED Ues (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).

In this meeting, similar proposals are also proposed by 6 companies [CATT, vivo, NTT DoCoMo, Intel, Apple, MTK]. Thus, moderator still suggests initial proposal 2-3a to first agree the DCI size for DCI format 4_2 can be configured by gNB.
1st Round Proposals (Closed)
Initial proposal 2-3a:
For DCI size alignment of DCI format 4_2, the size of DCI format 4_2 can be configured by RRC signaling for RRC_CONNECTED UEs (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6).

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

	vivo
	We can accept the proposal.

	Nokia, NSB
	We are fine with this proposal

	ZTE
	We support this proposal 2_3a.
Without this proposal, basically it means network have to guarantee all the configurations for all the Ues in the same MBS group are the same. If all the fields are configured by the RRC signalling in the CFR, then it seems OK since these configurations are common to all the Ues. However, the configurations can come from the configuration for unicast if they are not configured in the CFR. In this case, the DCI size may be different among different Ues, e.g., the DAI field may be different between different Ues.
To compromise, maybe we could go with the following.
Initial proposal 2-3a:
For DCI size alignment of DCI format 4_2, the size of DCI format 4_2 can be configured by RRC signaling for RRC_CONNECTED UEs (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6). If the size of DCI format 4_2 is NOT configured, it is up to network implementation to guarantee the size is the same to all UEs in the same MBS group.


	OPPO
	OK with this proposal.

	Samsung
	OK with the proposal – it is not essential but it does provide meaningful flexibility to the NW.

	Qualcomm
	Support.

	Xiaomi
	OK. 
As we analysed in our contribution, more critical issue is how to maintain the 3+1 DCI size budget.

	Lenovo, Motorola Mobility
	We support this proposal and would like to make sure that the G-RNTI for DCI format 4-2 is regarded as “other RNTI”.

	Spreadtrum
	We are fine with the intention of the proposal. But in our understanding, the latest 38.212 spec has solved this issue, and has captured the proposal into the spec. Further agreement is not needed.

	MediaTek
	Support the proposal

	NTT DOCOMO
	Support

	CATT
	We support the proposal.

	Apple
	OK with this proposal.

	NEC
	OK

	Ericsson
	OK. 

	Moderator
	The following has been agreed in the first GTW session.
Agreement
For DCI size alignment of DCI format 4_2, the size of DCI format 4_2 is configured by RRC signaling for RRC_CONNECTED UEs (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6). 
Regarding whether G-RNTI is counted as ‘C-RNTI’ or ‘other RNTI’ if the total number of different DCI sizes configured to monitor is more than 4, companies have different views. Moderator suggests initial proposal 2-3b for compromise.



2nd Round Proposals (Closed)
Initial proposal 2-3b:
For DCI size alignment, if the size of the DCI format 4-2 configured by RRC signaling equals the size of DCI format 2_0/2_1/2_4/2_5/2_6 or none of the size of DCI format 2_0/2_1/2_4/2_5/2_6 is configured, Alt 2 applies; otherwise, Alt 1 applies.
· Alt 1: G-RNTI is counted as “C-RNTI”.
· Zeros shall be appended to DCI format 1_1 or DCI format 1_2, which has smaller size than DCI format 4_2 and has smaller size difference with DCI format 4_2, until its size equals the size of DCI format 4_2.
· Alt 2: G-RNTI is counted as “other RNTI”.

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

	Xiaomi
	We don’t support the proposal. The proposal doesn’t resolve any problem but additionally introduce complicated configuration.
If DCI format 4-2 is configured with a payload size equals to DCI format 2-x, it automatically equals to one of the DCI formats with C-RNTI. The point is that DCI format 2-x has the same size as DCI format 1-0 with SI-RNTI/P-RNTI/RA-RNTI. DCI format 1-0 with SI-RNTI/P-RNTI/RA-RNTI has a size equals to DCI format 1-0 with C-RNTI in CSS. So there is not point to adopt alt 2 in this case.
If DCI format 4-2 is configured with a payload size doesn’t equals to any of DCI format 2-x, I am not sure how to handle the legacy DCI formats if DCI format 4-2 is counted as a DCI format with other RNTI. One thing for sure is that it definitely impacts the performance of legacy DCI transmission, which should be avoided.
The only reasonable approach is to count G-RNTI as C-RNTI and then we further consider how to handle the DCI alignment among DCI formats.

	ZTE
	From our perspective, we don’t see the need to define such a complicated rule. Our proposal is to directly go with Alt.2, in this case, gNB will guarantee the DCI budget won’t be exceeded for MBS UE.
In fact, if we don’t have any agreements for this proposal, it basically means Alt.2 is used.

	OPPO
	Not support this proposal, since it is not needed.

	NTT DOCOMO
	We prefer Alt 2, but we can accept this compromise. We would like the following updates for clarification.
· Main bullet: “4-2” -> “4_2”
· Sub-sub-bullet:
If the total number of different DCI sizes with C-RNTI or G-RNTI configured to monitor is more than 3 for the cell, zeros shall be appended to DCI format 1_1 or DCI format 1_2, which has smaller size than DCI format 4_2 and has smaller size difference with DCI format 4_2, until its size equals the size of DCI format 4_2.

	Lenovo, Motorola Mobility
	Not support.
We think this proposal makes DCI size alignment procedure more complicated.
We prefer Alt 2 only.

	Spreadtrum
	We think current latest 38.212 spec has captured Alt.2 into spec. Further discussion is not needed.

	Vivo
	We support the proposal. If only alt 2 is applied, gNB has to configure the same size among DCI format 2_x and DCI 4_2, which may make the DCI size of DCI 2_x or 4_2 larger. If only alt 1 is applied, _DCI 1_1 or 1_2 has to be aligned with 4_2 even when the total DCI size budget is not more than 3+1 before this alignment. This proposal can obtain the best performance.

	Nokia, NSB
	We do not support this proposal, which is quite different from the initial proposal 2-3a. We agree with the views of other companies that this proposal makes the DCI size alignment process complicated.

	Apple
	Alt 2 is preferred. If the size of DCI format 4_2 is configurable, it doesn’t make sense to configure a size different than DCI 2_x, then perform complicated alignment process.

	CATT
	We support this proposal. 
First, we believe that a DCI alignment procedure is necessary for the DCI format 4_2 to guarantee “3+1” budgets  for a UE. 
Secondly, we have some concerns on Alt.2. As we known, DCI format 2_0/2_1/2_4/2_5/2_6 are target to a group of UEs carrying SFI-RNTI in the cell, which may be different from the MBS group. From this perspective, it is very difficult to align the DCI format 4_2 with DCI format 2_0/2_1/2_4/2_5/2_6 for two different UE groups. Therefore, we prefer Alt1.

	Qualcomm
	We prefer Alt1.

	Samsung
	Do not support.
No further agreement is necessary and there is no need to specify how the G-RNTI is counted – Rel-15 specifications are sufficient.

	Ericsson
	Do not support. It seems over complicated for the expected outcome. We think counting G-RNTI as C-RNTI  and align with DCIs 1_x is the simplest solution. As mentioned in other comments, DCI 2_x size can also vary across Ues, so Alt2 is a special case that only applies when all Ues have the same configurations for DCI 2_x. 

	MediaTek
	Prefer Alt2

	TD Tech, Chengdu TD Tech
	Alt 2

	Moderator
	Companies’ views are divergent. Some companies think proposal 2-3b provides more flexibility for network and better performance compared to only supporting Alt-1 or Alt-2, some other companies think that if we don’t have any agreement for this proposal, it basically means Alt.2 is used. Considering that we have agreed that the size of DCI format 4_2 is configured by RRC signaling, and network can at least align the size of DCI format 4_2 and DCI format 2_0/2_1/2_4/2_5/2_6 if needed by implementation. From this perspective, moderator suggests to deprioritize the discussion.




3rd Round Proposals (Open)
We have agreed that, for DCI size alignment of DCI format 4_2, the size of DCI format 4_2 is configured by RRC signaling for RRC_CONNECTED UEs (similar as the configuration for the size alignment among DCI format 2_0/2_1/2_4/2_5/2_6), but we have not discussed the Value range and Per (UE, cell, TRP, …). Moderator suggests initial proposal 2-3c.

Initial proposal 2-3c:
Regarding the size of DCI format 4_2 for multicast of RRC_CONNECTED UE, 
· the size is configured per CFR (included in cfr-Config-Multicast).
· the value range of the size is {1..140} (the same as for DCI format 2_6)

Agreement
Regarding the size of DCI format 4_2 for multicast of RRC_CONNECTED UE, 
· the size is configured per CFR for all G-RNTIs (included in cfr-Config-Multicast).
· the value range of the size is {[1]..140} (the same as for DCI format 2_6)

Initial proposal 2-3d:
Regarding the size of DCI format 4_2 for multicast of RRC_CONNECTED UE, 
· the value range of the size is {20..140}

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

	Moderator
	Regarding the minimum value of value range if DCI size of DCI format 4_2, moderator suggests to take 20 considering the following fields are mandatory in DCI format 4_2 and other fields are configurable.

For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 
-	HARQ process number – 4 bits
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]
-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
-	DMRS sequence initialization – 1 bit. 


	Xiaomi
	We are fine with FL’s suggestion. Actually FDRA is also mandatory as CFR cannot be empty, but it is OK starting from 20 bits as gNB has the power to configure a larger and proper payload size for DCI format 4_2.

	Nokia, NSB.
	Ok with proposal

	vivo
	ok

	NTT DOCOMO
	Support

	CATT
	Support.

	Lenovo, Motorola Mobility
	Although minimum value of 20 is a bit conservative, we can live with this proposal since anyway we need a value range to the size.

	ZTE
	OK

	Apple
	OK

	Spreadtrum
	OK

	OPPO
	OK

	Samsung
	Can accept although 20 is a bit low. For example, there is a 4-bit TDRA field, the FDRA field will have at least 1 bit (and makes more sense to have a larger minimum - e.g. 4 bits), and there is 1 bit VRB-to-PRB mapping. But also, the 4 bits for the Antenna port(s) may not be present. 

	Qualcomm
	ok

	Ericsson
	OK. 





Issue#2-4) Search space set for multicast
Summary
In last meeting, we have agreed that DCI 2_x cannot be configured in the same CSS configuration with multicast DCI formats. In this meeting, 4 companies [vivo, Nokia, Qualcomm, MediaTek] propose that unicast DCI format 1_0 also cannot be configured in the same CSS configuration with multicast DCI formats, and the reason is that the monitoring priority of multicast CSS is different from legacy CSS and they prefer UE’s behavior on legacy DCI format monitoring in CSS should not be changed. This issue has been discussed for several meetings with no conclusion. Based on comments in last meeting some other companies argue that they don’t see the motivation to have such restriction since all CSS sets so far could include DCI format 0_0/1_0 and 38.331 is already structured that way and there is no RAN1 impact. Considering the situation, moderator suggest the initial proposal 2-4a based on the final round proposal in RAN1#107-e meeting. 

1st Round Proposals (Closed)
Initial proposal 2-4a:
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 1_0 scheduling PTP ReTx of multicast or unicast (Re)Tx can be configured in the same CSS configuration with multicast DCI formats.

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

	vivo
	We think type-x CSS is introduced for group-common scheduling, monitoring DCI format with C-RNTI is departed from our original intention.

	Nokia, NSB
	In our opinion, it would be simpler to restrict multicast CSS to be configured with only multicast DCIs. So, we do not support this proposal.

	ZTE
	We are ok to have this proposal. 
There seems to be no impact on the UE implementation. UE monitors the PDCCH according the searchspace configuration and performs PDCCH overbooking based on the searchspace type instead of the DCI formats. It is ok to support this proposal from our perspective.

	OPPO
	Maybe some more clarification is needed on this proposal.
If legacy DCI format monitoring in CSS is not expected to be changed, how to treat DCI 1_0 scheduling between PTP reTx of multicast and unicast (re)Tx in the same CSS, same or not? How to treat Type-x CSS and legacy CSS, same or different?

	Samsung
	Support. 
There is no spec impact, no impact to UE, and NW flexibility is improved.

	Qualcomm
	Similar view as vivo and Nokia.

	Xiaomi
	Support.

	Lenovo, Motorola Mobility
	OK

	MediaTek
	Don’t support the proposal. And share the similar view as vivo, Nokia and Qualcomm. We suggest the following proposal as described in FL’s summary:
unicast DCI format 1_0/0_0 also cannot be configured in the same CSS configuration with multicast DCI formats

	NTT DOCOMO
	Support. We don’t think there is any problem in allowing DCI format 1_0 to be configured in the CSS for multicast DCI format.

	Apple
	If DCI format 1_0 for unicast is configured in the Type-x CSS, a number of CCEs will be assigned for unicast PDCCH candidate. The unicast priority is changed in PDCCH mapping if overbook happens. 

	Ericsson
	OK. 

	Futurewei
	Support

	Moderator
	Regarding companies’ comment and questions, my understanding is the same as ZTE, i.e., UE monitors the PDCCH according to the searchspace configuration and performs PDCCH overbooking based on the searchspace type instead of the DCI formats. If a Type-3 CSS is configured with DCI format 4-1/4-2 to be monitored, then the monitoring priority of the CSS is based on the search space indexes (similar to USS), even if the DCI format 1-0 (which can be used for either PTP ReTx for multicast or (Re)Tx for unicast) is also configured to be monitored in this Type-3 CSS. The current TS38.331 has already been structure in that way, and there is no spec impact.
The proposal was not updated. If we still cannot converge in the next round, moderator suggests to deprioritize the discussion.



2nd Round Proposals (Closed)
Initial proposal 2-4a:
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 1_0 scheduling PTP ReTx of multicast or unicast (Re)Tx can be configured in the same CSS configuration with multicast DCI formats.

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

	Xiaomi
	We support the proposal.
Regarding to the BD, there is no increase compared to the legacy configuration/behaviour. We don’t understand why the BD is increased as the DCI alignment among DCI formats will be handled firstly. More importantly, BD is counted per span or per slot and we never needs to count BD per search space.
Regarding to the new behaviour on overbooking, we don’t think it is an issue as we are talking about MBS UE. The UE behaviour is already defined that the type-x CSS use the same mechanism as USS when determine the priority.

	NTT DOCOMO
	Support

	Lenovo, Motorola Mobility
	Support. We think such proposal can have scheduling flexibility from gNB side.

	OPPO
	OK with this proposal.
As MBS CSS is introduced in Rel-17, and PTP Tx can be used for reTx of MBS and unicast (re)Tx should be supported within the same CSS for flexibility.

	Vivo
	For legacy UE, when a DCI 1_0 is monitored in a CSS, its monitoring priority is always high. Now, following this proposal, DCI 4_1/4_2 is configured in the same CSS as that of DCI 1_0, then the monitoring priority is based on search space ID. So, UE behaviour for monitoring DCI 1_0 in CSS is changed and we think it is not preferred.

	Nokia, NSB
	We agree with vivo’s views that the configuration of DCI 1_0 in multicast CSS will change legacy behaviour in terms of monitoring prioritization, without a clear motivation for doing so. We are fine with supporting majority view on the topic.

	CATT
	We agree with Xiaomi and OPPO. Considering the total number of search space of the UE is limited, the DCI format 1_0 configured in the same CSS configuration with multicast  DCI format can be used to schedule PTP retransmission of multicast.

	Qualcomm
	We don’t support this proposal. 
Why we need to change the DCI format 1_0 monitoring flexibility in the discussion of Rel-17 MBS WID?
Based on current RAN1 spec, the counting of the PDCCH candidates for Type-3 CSS configured with DCI format 4_1/4_2 is different than legacy Type-3 CSS. If DCI format 1_0 is configured in the same CSS as DCI format 4_1/4_2, it impacts the overbooking. 
The SS configuration is based on traffic patterns. The SS for multicast configured per MBS BWP should be independent from that of the SS for unicast PDCCH considering their various traffic patterns. The UE can be configured with up to 10 SS sets per DL BWP. The total number of SS sets is sufficiently large to cover unicast and multicast scheduling.
Also, the CSS for multicast is associated with a CORESET configured in a CFR. If DCI format 1_0 is configured in the same CSS as DCI format 4_1/4_2, the PTP will be schedule to be within the CFR. The use case/motivation to have this restriction on PTP is unclear.

	Samsung
	Support.
There is no such thing as legacy behaviour for DCI format priority, the priority is for a search space set. There is no other specification impact, no impact on overbooking, no impact to the UE, and the benefit to the NW is clear. It is a free feature for a NW to use whenever it wants.


	Ericsson
	Support. 

	MediaTek
	Not support.
In the current spec, it introduces a new c_init value for PDCCH scrambling for MBS. I make a table for your quick reference:


	
	condition
	
	
	

	unicast 
	USS w/ pdcch-DMRS-ScramblingID 
	pdcch-DMRS-ScramblingID (if configured)
	C-RNTI (if configured)
	C-RNTI<<16 + pdcch-DMRS-ScramblingID

	
	USS w/o pdcch-DMRS-ScramblingID 
	
	0
	

	
	Unicast CSS
	
	0
	

	MBS
	MBS CSS w/o pdcch-DMRS-ScramblingID
	
	0
	

	
	MBS CSS w/ pdcch-DMRS-ScramblingID
	pdcch-DMRS-ScramblingID if configured in CFR
	0
	pdcch-DMRS-ScramblingID


We can see that if no MBS is introduced, there is only two c-init values, however, MBS introduce a new c_initi value(pdcch-DMRS-ScramblingID). When UE count the PDCCH candidates, it needs to use the three values to blind decoding if the type-x contain the unicast behaviour. For example, if the count number of PDCCH blind decoding is 20, if there are two c_initi values, the UE needs to do 2*20=40<44. If there are three c_init values, the UE will have 2*30=60 PDCCH candidate number, however, it exceed the UE’s maximum decoding capability(44), UE will drop (60-44) PDCCH candidate. However, the issue can be avoided if the type-x CSS only have group common DCI format. Thus, we suggest to preclude the DCI 1_0/0_0 from the Type-X CSS.


	TD Tech, Chengdu TD Tech
	ok

	Moderator
	Companies still cannot converge on this issue. Moderator suggests to deprioritize the discussion.



Issue#2-5) Search space set for broadcast
Summary
2 companies [Qualcomm, Samsung] raise similar issue that, for the search space set prioritization in the overbooking procedure, the monitoring priority of the search space sets for PDCCH scheduling broadcast PDSCH was not discussed. Qualcomm proposes that only the PDCCH candidates of Type-0B CSS with DCI format 4_0 addressed to MCCH-RNTI or G-RNTI for interested MTCH reported in MBS Interest Indication are counted in the PDCCH overbooking. However, based on current RRC parameter discussion, it seems there is at most one searchSpace-Broadcast can be configured in cfr-Config-MCCH-MTCH, and UE cannot perform the PDCCH overbooking procedure per G-RNTI. Samsung proposes that the PDCCH monitoring priority of broadcast CSS reuses the same rule of multicast CSS, based on which moderator suggests the initial proposal 2-5a.

1st Round Proposals (Closed)
[bookmark: OLE_LINK1]Initial proposal 2-5a:
For RRC_CONNECTED UEs, the Type0B-PDCCH CSS set configured by searchSpace-Broadcast in pdcch-Config-MTCH follows the same prioritization rule for search space set overbooking procedure as CSS set(s) configured by searchSpace-Multicast.

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

	Huawei, HiSilicon
	We are fine with this proposal. 

	Vivo
	support

	Nokia, NSB
	We support this proposal

	ZTE
	We don’t have a strong view on this. But in order to have consistent handling for Ues in IDLE and CONNECTED, we tend to consider the search space set for broadcast as legacy CSS. 

	OPPO
	OK.

	Samsung
	OK.

	Qualcomm
	Support it. In addition, similar rule should be applied to the searchSpace-Broadcast in pdcch-Config-MCCH. 

	Xiaomi
	OK

	Lenovo, Motorola Mobility
	OK

	LG Electronics
	OK

	Spreadtrum
	OK

	NTT DOCOMO
	Support

	CATT
	At least the DCI format 1_0 scheduling PTP retransmission of multicast should be configured in the same CSS configuration with multicast  DCI format.

	Apple
	Try to understand the proposal. If the type0B search space has the same priority as CSS of multicast. If there is overbooking, USS may not be mapped on that slot, unciast PDSCH could be impacted. CONNECTED UE receiving the broadcast service seems not critical.   

	Ericsson
	Support

	Futurewei
	Support

	Moderator
	The proposal is updated based on comments from QC and ZTE.



2nd Round Proposals (Closed)

Updated proposal 2-5a:
For RRC_CONNECTED UEs receiving broadcast MCCH/MTCH, the Type0B-PDCCH CSS set configured by searchSpace-Broadcast in pdcch-Config-MCCH/pdcch-Config-MTCH follows the same prioritization rule for search space set overbooking procedure as CSS set(s) configured by searchSpace-Multicast.

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

	Xiaomi
	Fine with the proposal.

	ZTE
	We support this proposal.
For Ues not receiving broadcast, the prioritization rule should not be impacted by Type0B-PDCCH CSS.

	OPPO
	OK with the proposal.

	NTT DOCOMO
	Support

	Lenovo, Motorola Mobility
	Ok

	Spreadtrum
	Support

	vivo
	Support

	Nokia, NSB
	We support this proposal

	Apple
	OK

	CATT
	Support.

	Qualcomm
	Support

	Samsung
	Support

	Ericsson
	OK

	TD Tech, Chengdu TD Tech
	ok

	Moderator
	Proposal 2-5a is stable. I moved it to the beginning of section 7. If any company has concern on this proposal, please directly raise your concern in the email thread. 



Issue#2-6) TP corrections
Summary
One company [Samsung] proposes a TP in TS 38.213 to clarify that DCI formats with MCCH-RNTI, G-RNTI and G-CS-RNTI and DCI formats with SL-RNTI and SL-CS-RNTI cannot be detected in a same PDCCH monitoring occasion similar to other DCI formats in Uu interface. Moderator suggests initial TP 2-6-1.

One company [NTT DOCOMO] proposes a TP in TS 38.214 to clarify the condition for the existence of TCI field in DCI format 4_2 similar to the description of DCI format 1_1/1_2. Moderator suggests initial TP 2-6-2.

One company [Google] proposes a TP in TS 38.212 to change the description of “priorityIndicatorDCI-1-1” and “DCI format 1_1” to “priorityIndicatorDCI-4-2” and “DCI format 4_2”, respectively for the description of DCI format 4_2. Moderator suggests initial TP 2-6-3.

One company [Qualcomm] proposes a TP in TS 38.213 to clarify that a multicast PDCCH to schedule a multicast PDSCH is counted as a unicast DCI to schedule a unicast PDSCH. Moderator suggests initial TP 2-6-4.

One company [Samsung] proposes a TP in TS 38.213 to clarify the DCI format 4_0 can be configured in   searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace. This is similar to the issue we are discussing in issue2-4, on which companies still have divergent views. Moderator suggests to deprioritize the discussion related to this issue.

1st Round Proposals (Closed)
Initial TP 2-6-1: 
Adopt the following TP for Clause 10.1 in TS 38.213:
----------------- Start of TP ----------------
10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged text is omitted>
A UE does not expect to detect, in a same PDCCH monitoring occasion, a DCI format with CRC scrambled by a SI-RNTI, RA-RNTI, MsgB-RNTI, TC-RNTI, P-RNTI, C-RNTI, CS-RNTI, or MCS-RNTI, MCCH-RNTI, G-RNTI, or G-CS-RNTI and a DCI format with CRC scrambled by a SL-RNTI or a SL-CS-RNTI for scheduling respective PDSCH reception and PSSCH transmission on a same serving cell.
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial TP 2-6-2: 
Adopt the following TP for Clause 5.1.5 in TS 38.214:
----------------- Start of TP ----------------
<Unchanged text is omitted>
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as ‘enabled’ for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentDCI-1-2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentDCI-1-2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as ‘enabled’ for the CORESET scheduling the multicast PDSCH, the UE assumes that the TCI field is present in the DCI format 4_2 of the PDCCH transmitted on the CORESET. If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell. 
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial TP 2-6-3: 
Adopt the following TP for Clause 5.1.5 in TS 38.214:
----------------- Start of TP ----------------
7.3.1.5.3	Format 4_2
<Unchanged text is omitted>
-	Downlink assignment index – number of bits as defined in the following
-	4 bits if more than one serving cell are configured in the DL for multicast and the higher layer parameter pdsch-HARQ-ACK-Codebook-Multicast=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL for multicast and the higher layer parameter pdsch-HARQ-ACK-Codebook-Multicast=dynamic, where the 2 bits are the counter DAI;
-	0 bits otherwise. 
	If the UE is configured with a PUCCH-Scell, the number of serving cells is determined within a PUCCH group.
	If the UE is configured with a PUCCH-Scell, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup-r16 if present for the secondary PUCCH group.
	If higher layer parameter priorityIndicatorDCI-1-14-2 is configured in PDSCH-Config-Multicast, if the bit width of the Downlink assignment index in DCI format 1_14_2 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in DCI format 1_14_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to ‘0’ are inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI format 1_14_2 for the two HARQ-ACK codebooks are the same.
-	PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]
-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK in PUCCH-Config-Multicast1 if configured or PUCCH-Config-Multicast2 if configured; otherwise, I is the number of entries in the higher layer parameter dl-DataToUL-ACK in PUCCH-Config.
	If higher layer parameter priorityIndicatorDCI-1-14-2 is configured in PDSCH-Config-Multicast, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_14_2 for one HARQ-ACK codebook is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_14_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to ‘0’ are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_14_2 for the two HARQ-ACK codebooks are the same.
-	Antenna port(s) – 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports  shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4.
If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB, the bitwidth of this field equals , where  is the “Antenna ports” bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA and  is the “Antenna ports” bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
-	Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI in PDCCH-Config-Multicast is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214]. 
-	DMRS sequence initialization – 1 bit. 
-	Priority indicator – 0 bit if higher layer parameter priorityIndicatorDCI-1-14-2 is not configured in PDSCH-Config-Multicast; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213]. 
-	Enabling/disabling HARQ-ACK feedback indication –1 bit if higher layer parameter harq-FeedbackEnabler-Multicast indicates dci-enabler; 0 bit, otherwise.
<Unchanged text is omitted>
----------------- End of TP ----------------

Initial TP 2-6-4: 
Adopt the following TP for Clause 10.1 in TS 38.214:
----------------- Start of TP ----------------

10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged text is omitted>
For a scheduled cell and at any time, a UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------


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

	Huawei, HiSilicon
	Seems straightforward, acceptable in principle. 

	Nokia, NSB
	We are fine with these TPs

	ZTE
	Fine with TP 2-6-1, TP 2-6-3.
We propose to defer TP 2-6-2 until we have conclusion on ‘2.4	Issue#1-3) TCI state related issues’.
For TP 2-6-4, we are ok to limit it to multicast. It is not clear whether we need to include broadcast PDSCH in this TP for now since broadcast may doesn’t have any HARQ process at all. A conclusion from AI8.12.3 is needed.

	Samsung
	Agree with ZTE on 2-6-1/2/3. 
For TP 2-6-4, since broadcast can be received in RRC_CONNECTED, the broadcast RNTI should also be included. The requirement does not relate to HARQ but on how many transmissions/receptions a UE can have ongoing.

	Qualcomm
	Fine with TP 2-6-1, TP 2-6-3 and TP 2-6-4.
For 2-6-2, a minor change is suggested to say ‘tci-PresentInDCI in PDCCH-Config-Multicast’, aligned with the description of TS 38.212.
· Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI in PDCCH-Config-Multicast is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214]. 
Regarding the broadcast case, it can be separately discussed. Not all the G-RNTIs for MTCH need to be taken into account. If the UE is willing to receive the broadcast services, only the MCCH-RNTI and the interested G-RNTI for MTCH reported in MII need to be considered. 

	Xiaomi
	We are fine with all the TPs listed in the above, with the following minor correction:
For initial TP 2-6-3, it is for clause 7.3.1.5.3 in TS38.212
For initial TP 2-6-4, it is for Clause 10.1 in TS 38.213
Besides, we are wondering do we really need to preclude MCCH-RNTI in TP 2-6-4.

	Spreadtrum
	Fine with 2-6-1/2-6-3.
For 2-6-2, it should be delayed and waited for issue #1-3.
For 2-6-4, it is related to the multiplexing between broadcast PDSCHs and other PDSCH/broadcast PDSCHs. The issue seems to be being discussed in AI8.12.3. So we suggest to delay to discuss this issue until there are some progress in AI8.12.3.

	NTT DOCOMO
	We are fine with these TPs.

	CATT
	Fine with 2-6-1/2-6-2
For the TP 2-6-3, it should be discussed after the outcome of issue#1-2.

	Lenovo, Motorola Mobility
	2-6-1: OK
2-6-2: OK
2-6-3: OK
2-6-4: OK. We think reception of MCCH-RNTI for broadcast can be left to UE implementation which does not have a dedicated HARQ process. 


	Ericsson
	OK on all TPs 2-6-x

	Moderator
	Initial TP 2-6-1: Stable (see section 7).
Initial TP 2-6-2: It is postponed after we have conclusion on issue 1-3.
Initial TP 2-6-3: It should be for clause 7.3.1.5.3 in TS38.212. It is postponed after we have conclusion on issue#1-2.
Initial TP 2-6-4: It should be for Clause 10.1 in TS 38.213. It is postponed after we have more progress in AI8.12.3.

	TD Tech, Chengdu TD Tech
	All proposals are ok from our side




Issue#2-7) Others (newly added)
Summary
Two companies [Xiaomi, OPPO] propose to discuss the number of DL DCI a UE can process in a slot or span, and two options are proposed as below:
· Option 1: Following the current feature group 3-1/3-5a/3-5b, i.e. MBS DCI is treated as unicast DCI.
· Option 2: Define a new UE capability which indicates the number of MBS DCI a UE can process in a time unit.
Based on this, moderator suggests initial question 2-7a to collect companies’ views on this.

1st Round Proposals (Closed)
Initial question 2-7a:
For supporting Rel-17 NR MBS, to determine the number of DL DCIs a UE can process in a slot or span, which of the following mechanisms is used?
· Option 1: Following the current feature group 3-1/3-5a/3-5b, i.e. MBS DCI is treated as unicast DCI.
· Option 2: Define a new UE capability which indicates the number of MBS DCI a UE can process in a time unit.
· Details of the UE capability can be discussed in UE feature discussion


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

	Xiaomi
	Either option is OK but slightly prefer option 1 as it can lower UE complexity.

	ZTE
	For multicast DCI, it is ok to treat it as unicast DCI. 
For broadcast DCI, we tend to define a new capability or treat it as legacy DCI scheduling SI/Paging.

	OPPO
	Before down-selection from the two options proposed by FL, we would like to discuss and clarify this issues.
In spec. 38.822, e.g. FG 3-1, the DCI processing number is limited as follows for unicast:
5) Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot per scheduled CC for FDD
6) Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot per scheduled CC for TDD
There are two issues which need to be clarified:
1. Rel-15/16: In current spec., e.g. FG 3-1 copied above, the processing number of DCI is 1 DL + 1 UL for FDD and 1 DL + 2 UL for TDD, respectively. Besides 1+1 and 1+2, whether UE is allowed to processing DCIs for broadcast (scheduling system information)?
2. Rel-17: when supporting MBS, GC-PDCCH is used for PTM Tx, and UE-specific PDCCH is used for PTP reTx and GC-SPS deactivation for MBS.
a) GC-DCI is counted in the DCI processing number mentioned in FG  3-1/3-5a/3-5b, or it is not counted in these three FGs?
Whether UE-specific DCI used for PTP reTx and GC-SPS deactivation is counted in FG  3-1/3-5a/3-5b?

	Lenovo, Motorola Mobility
	Agree with ZTE. We need treat multicast and broadcast separately. 

	Nokia, NSB
	We are fine with this proposal and prefer option 1 for multicast.

	Qualcomm
	If the MBS DCI is counted as unicast DL DCI in Option 1, we are fine with it for multicast.

	TD Tech, Chengdu TD Tech
	Option 1

	Moderator
	Based on companies’ comments, most companies are OK to support option 1 for multicast DCI. Regarding Broadcast DCI, moderator invites more companies’ views.



2nd Round Proposals (Closed)

Initial proposal 2-7a:
Regarding the number of DCIs that a UE can process in a slot or span, multicast DCI is treated as unicast DCI scheduling DL following the current feature group 3-1/3-5a/3-5b.

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

	ZTE
	We are ok with this proposal.

	Xiaomi
	We are ok with this proposal.

	OPPO
	We are OK with this proposal.

	NTT DOCOMO
	Support

	Lenovo, Motorola Mobility
	OK

	Huawei, HiSilicon
	Ok with this proposal

	Ericsson
	OK

	MediaTek
	We are fine with the proposal.

	Moderator
	This proposal has been endorsed by Chairman by email



Issue #3: Configurations for GC-PDSCH
Background and submitted proposals
Issue#3-1) GC-PDSCH Rate matching
	Company
	Proposals

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

	Samsung
	Proposal 2: Conclude how a UE receives unicast/multicast PDSCH in Res indicated in the multicast/unicast rate matching pattern or in the multicast/unicast ZP CSI-RS trigger.

	NTT DOCOMO
	Proposal 10: Adopt the following text proposal in TS 38.214 Section 5.1.4 to clarify the PDSCH resource mapping procedure for multicast.
	----------------------------------- Start of Text proposal to 5.1.4 of 38.214 ------------------------------------------------
<Unchanged text omitted>
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
<Unchanged text omitted>

5.1.4.1	PDSCH resource mapping with RB symbol level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1, rateMatchPatternGroup2 in PDSCH-Config-Multicast instead of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 in PDSCH-Config.
<Unchanged text omitted>

5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.4 of 38.214 ------------------------------------------------




	Qualcomm
	Proposal 1: For multicast RRC_CONNECTED UEs, rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. 
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0 and the procedure for PDSCH scheduled by PDCCH with DCI format 4_2 is similar as that of DCI format 1_1, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast.
· Agree on TP#1 for TS38.214.

TP#1 for TS38.214:
5.1.4.1	PDSCH resource mapping with RB symbol level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast.  
*** Unchanged text is omitted ***

Proposal 2: For multicast RRC_CONNECTED UEs, ZP CSI-RS can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. 
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0 and the procedure for PDSCH scheduled by PDCCH with DCI format 4_2 is similar as that of DCI format 1_1, by applying the parameters of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList, sp-ZP-CSI-RS-ResourceSetsToAddModList and p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast.
· If SP ZP CSI-RS is configured in a PDSCH-Config-Multicast, the MAC-CE over GC-PDSCH can be used to active SP ZP CSI-RS.
· If aperiodic ZP CSI-RS is configured in a PDSCH-Config-Multicast, GC-PDCCH can be used to trigger the aperiodic ZP CSI-RS by using DCI format 4_2.
· Agree on TP#2 for TS38.214 and TP#3 for TS38.212

TP#2 for TS38.214:
[bookmark: _Toc20317985][bookmark: _Toc29674282][bookmark: _Toc11352095][bookmark: _Toc29673148][bookmark: _Toc83310142][bookmark: _Toc27299883][bookmark: _Toc45810557][bookmark: _Toc29673289][bookmark: _Toc36645512]5.1.4.2	PDSCH resource mapping with RE level granularity
[bookmark: _Hlk22923417]The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1 and the procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of higher layer parameters aperiodic-ZP-CSI-RS-ResourceSetsToAddModList,  sp-ZP-CSI-RS-ResourceSetsToAddModList and p-ZP-CSI-RS-ResourceSet configured in PDSCH-Config-Multicast. 
*** Unchanged text is omitted ***
TP#3 for TS38.212:
7.3.1.5.3	 Format 4_2
< Unchanged parts are omitted >
-	Rate matching indicator – 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroup1 and rateMatchPatternGroup2 in PDSCH-Config-Multicast, where the MSB is used to indicate rateMatchPatternGroup1 and the LSB is used to indicate rateMatchPatternGroup2 when there are two groups.


-	ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Clause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is determined as bits, where  is the number of aperiodic ZP CSI-RS resource sets configured in PDSCH-Config-Multicast by higher layer.
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 
-	HARQ process number – 4 bits
< Unchanged parts are omitted >



[bookmark: _Hlk92914577]Issue#3-2) GC-PDSCH resource allocation

	Company
	Proposals

	NTT DOCOMO
	[bookmark: _Hlk92917260]Proposal 7: Adopt the following text proposal in TS 38.214 Section 5.1.2.2 to clarify the resource allocation type for multicast.
	----------------------------------- Start of Text proposal to 5.1.2.2 of 38.214 ------------------------------------------------
5.1.2.2	Resource allocation in frequency domain
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0 or DCI format 4_1, then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the 'Frequency domain resource assignment' field by setting a higher layer parameter resourceAllocation in PDSCH-Config to 'dynamicSwitch', for DCI format 1_1 or setting a higher layer parameter resourceAllocationDCI-1-2 in PDSCH-Config to 'dynamicSwitch' for DCI format 1_2 or setting a higher layer parameter resourceAllocation in PDSCH-Config-Multicast to  'dynamicSwitch' for DCI format 4_2, the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation in PDSCH-Config for DCI format 1_1 or by the higher layer parameter resourceAllocationDCI-1-2 for DCI format 1_2 or by the higher layer parameter resourceAllocation in PDSCH-Config-Multicast for DCI format 4_2.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.2.2 of 38.214 ------------------------------------------------


Proposal 8: Adopt the following text proposal in TS 38.214 Section 5.1.2.3 to clarify the PRB bundling procedure for multicast.
	----------------------------------- Start of Text proposal to 5.1.2.3 of 38.214 ------------------------------------------------
<Unchanged text omitted>

 If a UE is scheduled a PDSCH with DCI format 1_0 or DCI format 4_1, the UE shall assume that  is equal to 2 PRBs.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI,  for bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. 



When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 

[bookmark: _Hlk93046412]When receiving PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI,  for the CFR is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config-Multicast. 



When receiving PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.2.3 of 38.214 ------------------------------------------------




	ETRI
	Proposal1: Adopt following text proposal for TS 38.214 clause 5.1.2.3. 
==================== Text proposal for TS 38.214 clause 5.1.2.3 ======================

5.1.2.3 Physical resource block (PRB) bundling

The PRB bundling procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of prb-BundlingTypeDCI-1-2 instead of prb-BundlingType as well as vrb-ToPRB-InterleaverDCI-1-2 instead of vrb-ToPRB-Interleaver.
A UE may assume that precoding granularity is [image: ] consecutive resource blocks in the frequency domain. [image: ] can be equal to one of the values among {2, 4, wideband}.
If [image: ] is determined as "wideband", the UE is not expected to be scheduled with non-contiguous PRBs and the UE may assume that the same precoding is applied to the allocated resource associated with a same TCI state or a same QCL assumption.
If [image: ] is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partitions the bandwidth part i with [image: ] consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one or more. 
The first PRG size is given by [image: ] and the last PRG size given by [image: ] if [image: ], and the last PRG size is [image: ]if [image: ]. For PDSCH scheduled by PDCCH with DCI scrambled using G-RNTI or G-CS-RNTI,  is the starting PRB of the CFR and  is the size of the CFR.
The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG.
For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, a PRG is partitioned from the lowest numbered resource block of CORESET 0 if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI; otherwise, a PRG is partitioned from common resource block 0.
< Unchanged parts are omitted >
==========================================================================




[bookmark: _Hlk92914586]Issue#3-3) GC-PDSCH DMRS/PT-RS reception
	Company
	Comment

	NTT DOCOMO
	Proposal 11: Adopt the following text proposal in TS 38.214 Section 5.1.6 to clarify the DM-RS/PT-RS reception procedures for PDSCH scheduled with DCI format 4_1/4_2.
	----------------------------------- Start of Text proposal to 5.1.6 of 38.214 ------------------------------------------------
<Unchanged text omitted>
5.1.6.2	DM-RS reception procedure
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB. The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config.
When receiving PDSCH scheduled by DCI format 1_0 or DCI format 4_1 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
<Unchanged text omitted>
When receiving PDSCH scheduled by DCI format 1_0 or DCI format 4_1, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
<Unchanged text omitted>

5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB. The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 4_1 or DCI format 4_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.6 of 38.214 ------------------------------------------------




	Qualcomm
	Proposal 3: For DMRS of GC-PDSCH,
· [bookmark: _Hlk93047474]PDSCH processing capability 2 is not applied to PDSCH scheduled by PDCCH with DCI format 4_0/4_1/4_2.
· For GC-PDSCH scheduled by a DCI format 4_0/4_1, the UE assumes dmrs-AdditionalPosition = ‘pos2’, similar as that of DCI format 1_0. 
· For GC-PDSCH scheduled by a DCI format 4_2, the UE assumes dmrs-AdditionalPosition in DMRS-Config if configured in PDSCH-Config-Multicast, similar as that of DCI format 1_1.
· Agree on TP#4 for TS38.214.

[bookmark: _Toc27299890][bookmark: _Toc29673296][bookmark: _Toc36645519][bookmark: _Toc83310149][bookmark: _Toc29674289][bookmark: _Toc11352102][bookmark: _Toc45810564][bookmark: _Toc20317992][bookmark: _Toc29673155]TP#4 for TS38.214:
[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc36645558][bookmark: _Toc29674328][bookmark: _Toc83310188][bookmark: _Toc29673335][bookmark: _Toc29673194][bookmark: _Toc27299923][bookmark: _Toc45810603]5.3	UE PDSCH processing procedure time
*** Unchanged text is omitted ***
-	For UE processing capability 2 with scheduling limitation when µPDSCH = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. The UE may skip decoding a number of PDSCHs with last symbol within 10 symbols before the start of a PDSCH that is scheduled to follow Capability 2, if any of those PDSCHs are scheduled with more than 136 RBs with 30kHz SCS and following Capability 1 processing time. 
-	For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PDSCH-ServingCellConfig is configured for the cell and set to 'enable'.
-	The UE processing capability 2 is not applied to PDSCH scheduled by PDCCH with DCI format 4_0/4_1/4_2.
*** Unchanged text is omitted ***
5.1.6.2	DM-RS reception procedure
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB.
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in DMRS-Config if configured in PDSCH-Config-Multicast.
When receiving PDSCH scheduled by DCI format 1_0/4_0/4_1 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A and type B, the UE shall assume dmrs-AdditionalPosition='pos2' and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Clause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.
When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI or DCI format 4_2 by PDCCH with CRC scrambled by G-RNTI or G-CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Clause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength given by DMRS-DownlinkConfig..
-	if maxLength is set to 'len1', single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0', 'pos1', 'pos2' or 'pos3'. 
-	if maxLength is set to 'len2', both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0' or 'pos1'.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Clause 7.4.1.1.2 of [4, TS 38.211].
*** Unchanged text is omitted ***

Proposal 4: For MBS GC-PDSCH scheduled by a DCI format 4_1/4_2, the UE assumes phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB configured in PDSCH-Config-Multicast.
· Agree on TP#5 for TS38.214.
TP#5 for TS38.214:
5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB. 
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 4_1 or DCI format 4_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB configured in PDSCH-Config-Multicast. 
*** Unchanged text is omitted ***




[bookmark: _Hlk92914596]Issue#3-4) TP corrections
	Company
	Proposals

	NTT DOCOMO
	Proposal 9: Adopt the following text proposal in TS 38.214 Section 5.1.3.1 to clarify the table selection.
	----------------------------------- Start of Text proposal to 5.1.3.1 of 38.214 ------------------------------------------------
<Unchanged text omitted>
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
[bookmark: _Hlk93050088]elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.3.1 of 38.214 ------------------------------------------------




	Qualcomm
	Proposal 11: Agree on TP#11 for TS38.214 for UE procedure of GC-PDSCH scheduled by DCI format 4_0/4_1/4_2. 
TP#11 for TS38.214:
[bookmark: _Hlk92915756]5.1	UE procedure for receiving the physical downlink shared channel
For downlink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-ProcessesForPDSCH, and when no configuration is provided the UE may assume a default number of 8 processes.

A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1, 4_0, 4_1, 4_2 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. 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]. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, in a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH, where the two resources are in different slots for the associated HARQ-ACK transmissions, each slot is composed of symbols [4] or a number of symbols indicated by subslotLengthForPUCCH if provided, and the HARQ-ACK for the two PDSCHs are associated with the HARQ-ACK codebook of the same priority. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, in a given scheduled cell, the UE is not expected to receive a first PDSCH, and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH if the HARQ-ACK for the two PDSCHs are associated with HARQ-ACK codebooks of different priorities. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration m, with N=13 for m=0, N=13 for m=1, N=20 for m=2, and N=24 for m=3.
*** Unchanged text is omitted ***
5.1.3.2	Transport block size determination
In case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.


For the PDSCH assigned by a PDCCH with DCI format 1_0, 1_1, 4_0, format 4_1, format 4_2 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or SI-RNTI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:
*** Unchanged text is omitted ***

	CMCC
	Proposal 4. The TP suggestion for TS 38.211 section 7.4.1.1.1 is as the following:
<Unchanged text is omitted>
[bookmark: _Toc19796502][bookmark: _Toc36026637][bookmark: _Toc45107476][bookmark: _Toc74660485][bookmark: _Toc26459728][bookmark: _Toc29230378][bookmark: _Toc51774145][bookmark: _Hlk86860845]7.4.1.1.1	Sequence generation
The UE shall assume the sequence  is defined by

.
where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where  is the OFDM symbol number within the slot,   is the slot number within a frame, and
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1 or 1_2 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
-	 are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in a common MBS frequency resource for multicast and the PDSCH is scheduled by PDCCH using DCI format 4_2 with the CRC scrambled by G-RNTI or G-CS-RNTI;
[bookmark: _Hlk86861004]-	 is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided in a common MBS frequency resource and the PDSCH is scheduled by PDCCH using DCI format 4_0 or 4_1 with the CRC scrambled by G-RNTI, G-CS-RNTI, or MCCH-RNTI;
<Unchanged text is omitted>
Proposal 5. The TP suggestion for TS 38.211 section 7.3.1.6 is as the following:
<Unchanged text is omitted>
-	for PDSCH transmissions scheduled with DCI format 1_0 in any common search space in bandwidth part  with starting position , other than Type0-PDCCH common search space in CORESET 0 and common search space associated with G-RNTI or G-CS-RNTI, the set of  virtual resource blocks , where  is the size of CORESET 0 if CORESET 0 is configured for the cell and the size of initial downlink bandwidth part if CORESET 0 is not configured for the cell, are divided into  virtual resource-block bundles in increasing order of the virtual resource-block number and virtual bundle number and the set of  physical resource blocks  are divided into  physical resource-block bundles in increasing order of the physical resource-block number and physical bundle number, where ,  is the bundle size, and  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.
<Unchanged text is omitted>
Proposal 6. The TP suggestion for TS 38.214 section 5.1 is as the following:
<Unchanged text is omitted>
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. A UE shall upon detection of a PDCCH with a configured DCI format 4_0, 4_1 or 4_2 decode the corresponding PDSCHs as indicated by the DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. 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]. 
<Unchanged text is omitted>
Proposal 9. The TP suggestion for TS 38.214 section 5.1.2.1.1 is as the following:
Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation for DCI formats 1_0, 1_1, 4_0, 4_1 and 4_2
<Unchanged text is omitted>
	G-RNTI, G-CS-RNTI (for multicast) 
	Type-X3 common search space for multiast
	1,2,3
	No
	-
	No
	Default A

	
	
	1,2,3
	Yes
	-
	No
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon (Note 1)

	
	
	1,2,3
	No/Yes
	-
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config-Multicast
(Note 1)

	
	Note 1: For a UE that supports multicast, the same TDRA table applies to all G-RNTIs (configured for multicast) if configured on a given serving cell.


<Unchanged text is omitted>




Issue#3-5) PDSCHs simultaneous reception and DL reception type
	Company
	Proposals

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

	CMCC
	Proposal 8. The TP suggestion for TS 38.202 section 6.2 is as the following:
<Unchanged text is omitted>
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0) + F0
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0) + F0
	
	
	Note 1

	3. RRC_CONNECTED

	(A + C0 + (B and/or D5 and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4+D6))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N) 
	D5 and/or (m1*D1 + m2*D2 +m3*D3+m4*D4 +D6) + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:      The values of m3 ≥ 0 and m4≥0 are subject to UE capability and applicable to RRC connected UEs


<Unchanged text is omitted>

	Ericsson
	Proposal 3	Include G-RNTI as part of reception type D4 in 38.202 and add DL-SCH as the associated channel.
Proposal 4	Include G-RNTI as part of a separate reception type for broadcast PDCCH in 38.202 and add DL-SCH as the associated channel.



Issue#3-1) GC-PDSCH Rate matching
Summary
Two companies [ZTE, NTT DOCOMO] propose the TP for adding the description on PDSCH resource mapping of broadcast and multicast for section 5.1.4 in TS 38.214. Moderator suggests initial TP 3-1-1.

Three companies [Samsung, NTT DOCOMO, Qualcomm] raise the RB-level rate matching pattern issue for multicast PDSCH, considering that rate matting patterns can be configured in PDSCH-Config-Multicast in CFR and PDSCH-Config in UE-specific active BWP, [NTT DOCOMO, Qualcomm] propose the TP reflecting that only rate mating patterns configured in PDSCH-Config-Multicast can be applied to multicast PDSCH. Moderator suggests initial proposal 3-1-2 and corresponding TP.

Two companies [Samsung, Qualcomm] also raise the RE-level rate matching issue for multicast PDSCH, but considering whether to support ZP CSI-RS trigger field in DCI format 4_2 is under discussion, moderator suggests to discuss the RE-level rate matching issue after we make a conclusion for issue#2-2.
1st Round Proposals (Closed)
Initial TP 3-1-1:
Adopt the following TP for Clause 5.1.4 in TS 38.214:
----------------- Start of TP ----------------
5.1.4	PDSCH resource mapping
<Unchanged text is omitted>
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in Res used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI, or TC-RNTI, MCCH-RNTI or G-RNTI for broadcast, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI for multicast, G-CS-RNTI or PDSCHs with SPS, the Res corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial proposal 3-1-2:
For multicast RRC_CONNECTED UEs, rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. 
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0 and the procedure for PDSCH scheduled by PDCCH with DCI format 4_2 is similar as that of DCI format 1_1, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast.
· Adopt the following TP for Clause 5.1.4.1 in TS 38.214:
----------------- Start of TP ----------------
5.1.4.1	PDSCH resource mapping with RB symbol level granularity
<Unchanged text is omitted>
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. 
<Unchanged text is omitted>
----------------- End of TP ----------------


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

	Huawei, HiSilicon
	Ok in principle, but 4_0 should be included as well. 

	Nokia, NSB
	We are fine with these TPs

	ZTE
	Fine with TP 3-1-1.
We are generally fine with proposal 3-1-2. 

	Samsung
	The proposal does not address the main issue. 
What is a UE supposed to do for unicast PDSCH reception with the rate matching pattern from PDSCH-Config-Multicast? Similar, what is a UE supposed to do for multicast PDSCH reception with the rate matching pattern from PDSCH-Config? Ignore, consider, or ignore/consider?

	Qualcomm
	For TP 3-1-1, we prefer to say G-RNTI for MTCH.
Support TP 3-1-2. We prefer to separately configure the RM patterns for unicast and multicast PDSCH. The unicast RM patterns configured in pdsch-Config is only applied to UE-specific PDSCH, not to group-common PDSCH.

	Xiaomi
	Fine with the above TPs.

	Spreadtrum
	Fine in principle

	NTT DOCOMO
	We are fine with these proposals.

	CATT
	Fine with the above TPs.

	Lenovo, Motorola Mobility
	Generally fine with us.

	Ericsson
	OK with both proposals /TPs. 

	Moderator
	Most companies are OK with TP 3-1-1 and proposal 3-1-2, it seems Samsung has some concern. Based on Samsung’s comment, maybe we can first agree the proposal 3-1-2. 
I updated proposal 3-1-2 to make more clarification to address Samsung’s concern. Basically, the current proposal is that the RateMatchingPattern(s) configured in PDSCH-Config-Multicast is only used for multicast reception, while the RateMatchingPattern(s) configured in PDSCH-Config is only used for unicast reception. 

	TD Tech, Chengdu TD Tech
	All proposals are ok from our side




2nd Round Proposals (Closed)
Updated proposal 3-1-2:
For multicast RRC_CONNECTED UEs, rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RB symbol level granularity,
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0 and the procedure for PDSCH scheduled by PDCCH with DCI format 4_2 is similar as that of DCI format 1_1, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.

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

	Xiaomi
	We are fine with the main-bullet and the first sub-bullet. However, we don’t think the second and the third sub-bullet are necessary.
For the second sub-bullet, if a RMR is indicated by a unicast DCI and is overlapped with the MBS PDSCH, gNB should also indicates the same RMR to the other UEs in the same group, either via unicast DCI or multicast DCI. Hence I don’t see the reasoning to avoid the unicast RMR applying to GC-PDSCH.
For the third sub-bullet, if the RMR is indicated or configured via group common signalling(either dynamic or semi-static), UE belongs to the same group has the same understanding and there is no obstacles to apply to the unicast PDSCH.

	ZTE
	We are ok with this proposal.

	OPPO
	OK with the proposal.

	NTT DOCOMO
	Support

	Spreadtrum
	Fine

	vivo
	Fine 

	Nokia, NSB
	We are fine with this proposal

	CATT
	OK.

	Qualcomm
	Support.
From UE perspective, we prefer clean/separate configuration for unicast and multicast RM. It is too complicated and unnecessary to consider whether there is overlapping between unicast PDSCH and multicast PDSCH or not. 

	Samsung
	OK in general.
It can be beneficial for the multicast RMR to apply to unicast PDSCH, especially if a different CORESET is to be used for multicast in the CFR but OK for progress. 

	Ericsson
	OK with the proposal. For the 3rd bullet, the multicast RM patterns could in principle be shared with unicast since they are known to all UEs, but our understanding is that the RM patterns for multicast will be confined to the CFR in terms of bandwidth, therefore unicast PDSCH will always need new RM patterns even for the same symbols already configured with RM patterns in multicast,  to cover the areas outside the CFR. 

	TD Tech, Chengdu TD Tech
	ok

	Moderator
	It seems most companies are OK with this proposal. Regarding Xiaomi’s concern, I share the same view with QC and Ericsson. 
I did not update this proposal, in the next round, please provide your comments only if you still have concern on this proposal 



3rd Round Proposals (Closed)
Updated proposal 3-1-2:
For multicast RRC_CONNECTED UEs, rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RB symbol level granularity,
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0 and the procedure for PDSCH scheduled by PDCCH with DCI format 4_2 is similar as that of DCI format 1_1, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.

Provide your comments in the table below only if you have concern on this proposal.
	Company
	Comment

	Xiaomi
	We still don’t think the second and third sub-bullet are necessary. However, considering we are the only company who objected it during the second round discussion, we can live with it for sake of progress.

	Ericsson
	Support

	Qualcomm
	ok

	Moderator
	This proposal has been endorsed by Chairman by email. Moderator suggests to further agree the TP 3-1-1 / 3-1-2 in the 1st round. It seems most companies are OK with tham in the 1st round.
TP 3-1-1 was updated based on QC’s comment in the 1st round to use ‘G-RNTI for MTCH’ instead of ‘G-RNTI for broadcast.
TP 3-1-2 was the same as in 1st round based what we agreed in proposal 3-1-2.
Moderator also suggests TP 3-1-3 regarding ZP CSI-RS for rate matching since we have agreed to include ‘ZP CSI-RS trigger’ field in DCI format 4_2.



4th Round Proposals (Open)
Updated TP 3-1-1:
Adopt the following TP for Clause 5.1.4 in TS 38.214:
----------------- Start of TP ----------------
5.1.4	PDSCH resource mapping
<Unchanged text is omitted>
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in Res used by the UE for a reception of the PDSCH.
When receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 1, RA-RNTI, MSGB-RNTI, P-RNTI, or TC-RNTI, MCCH-RNTI or G-RNTI for MTCH, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst, and if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted.
A UE expects a configuration provided by ssb-PositionsInBurst in ServingCellConfigCommon to be same as a configuration provided by ssb-PositionsInBurst in SIB1.
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI for multicast, G-CS-RNTI or PDSCHs with SPS, the Res corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial TP 3-1-2:
Adopt the following TP for Clause 5.1.4.1 in TS 38.214:
----------------- Start of TP ----------------
5.1.4.1	PDSCH resource mapping with RB symbol level granularity
<Unchanged text is omitted>
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. 
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial TP 3-1-3:
Adopt the following TP for Clause 5.1.4.2 in TS 38.214:
----------------- Start of TP ----------------
5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
<Unchanged text is omitted>
----------------- End of TP ----------------


Provide your comments in the table below only if you have concern on this proposal.
	Company
	Comment

	Intel 
	OK

	Lenovo, Motorola Mobility
	OK

	Apple
	One clarification question on Updated TP 3-1-1. If the TP is agreed, then we don’t need to discuss whether FDMed MCCH/MTCH PDSCH with PBCH in AI8.12.3, right? According to latest agreement, this issue seems open in AI 8.12.3.
Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and SIB PDSCH in PCell. 

	Samsung
	OK

	Qualcomm
	Support TP 3-1-2, 3-1-3.
For TP 3-1-1, we don’t have concern on multicast part.
But for MCCH/MTCH vs. SSB, as mentioned by Apple, it may need more discussion in 8.12.3 to make sure companies have same understanding.

	Ericsson
	OK





Issue#3-2) GC-PDSCH resource allocation
Summary
One company [NTT DOCOMO] proposes the TP to clarify the resource allocation type for multicast and PRB bundling procedure for multicast. Moderator suggests the initial TP 3-2-1 and initial TP 3-2-2.

1st Round Proposals (Closed)
Initial proposed TP 3-2-1:
Adopt the following TP for Clause 5.1.2.2 in TS 38.214:
----------------- Start of TP ----------------
5.1.2.2	Resource allocation in frequency domain
<Unchanged text is omitted>
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0 or DCI format 4_1, then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the 'Frequency domain resource assignment' field by setting a higher layer parameter resourceAllocation in PDSCH-Config to 'dynamicSwitch', for DCI format 1_1 or setting a higher layer parameter resourceAllocationDCI-1-2 in PDSCH-Config to 'dynamicSwitch' for DCI format 1_2 or setting a higher layer parameter resourceAllocation in PDSCH-Config-Multicast to  'dynamicSwitch' for DCI format 4_2, the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation in PDSCH-Config for DCI format 1_1 or by the higher layer parameter resourceAllocationDCI-1-2 for DCI format 1_2 or by the higher layer parameter resourceAllocation in PDSCH-Config-Multicast for DCI format 4_2.
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial proposed TP 3-2-2:
Adopt the following TP for Clause 5.1.2.3 in TS 38.214:
----------------- Start of TP ----------------
<Unchanged text is omitted>
[bookmark: _Hlk22923314]The PRB bundling procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of prb-BundlingTypeDCI-1-2 instead of prb-BundlingType as well as vrb-ToPRB-InterleaverDCI-1-2 instead of vrb-ToPRB-Interleaver. The PRB bundling procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of prb-BundlingType given by PDSCH-Config-Multicast as well as vrb-ToPRB-Interleaver given by PDSCH-Config-Multicast.


A UE may assume that precoding granularity is  consecutive resource blocks in the frequency domain.  can be equal to one of the values among {2, 4, wideband}.

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous PRBs and the UE may assume that the same precoding is applied to the allocated resource associated with a same TCI state or a same QCL assumption.
<Unchanged text is omitted>
----------------- End of TP ----------------


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

	Nokia, NSB
	We are fine with these TPs

	ZTE
	Fine with the above two TPs.

	Samsung
	OK.

	Qualcomm
	Support

	Xiaomi
	OK

	Spreadtrum
	Ok in principle

	NTT DOCOMO
	We are fine with these TPs.

	CATT
	OK

	Lenovo, Motorola Mobility
	OK

	Ericsson
	OK for both TPs. 

	Moderator
	Initial TP 3-2-1: stable (see section 7)
Initial TP 3-2-2: stable (see section 7)

	TD Tech, Chengdu TD Tech
	Ok for all proposals



Issue#3-3) GC-PDSCH DMRS/PT-RS reception
Summary
Two companies [NTT DOCOMO, Qualcomm] propose TPs for reflecting DMRS and PTRS reception for multicast GC-PDSCH using the similar description as DCI format 1_0 and DCI format 1_1, moderator suggests the initial proposal 3-3-1 and initial proposal 3-3-2 and corresponding TPs.

In addition, one company [Qualcomm] proposes PDSCH processing capability 2 is not applied to multiact/broadcast PDSCH since gNB should guarantee all UEs in the same MBS group to be configured with the same PDSCH processing capability. Moderator suggest initial proposal 3-3-3.

1st Round Proposals (Closed)
Initial Proposal 3-3-1:
For DMRS of GC-PDSCH,
· For GC-PDSCH scheduled by a DCI format 4_0/4_1, the UE assumes dmrs-AdditionalPosition = ‘pos2’, similar as that of DCI format 1_0. 
· For GC-PDSCH scheduled by a DCI format 4_2, the UE assumes dmrs-AdditionalPosition in DMRS-Config if configured in PDSCH-Config-Multicast, similar as that of DCI format 1_1.
· Adopt the following TP for Clause 5.1.6.2 in TS 38.214:
----------------- Start of TP ----------------
5.1.6.2	DM-RS reception procedure
<Unchanged text is omitted>
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB. 

The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config.

When receiving PDSCH scheduled by DCI format 1_0, 4_0, 4_1 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A and type B, the UE shall assume dmrs-AdditionalPosition='pos2' and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Clause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.

When receiving PDSCH scheduled by DCI format 1_1 by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI or DCI format 4_2 by PDCCH with CRC scrambled by G-RNTI or G-CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Clause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength given by DMRS-DownlinkConfig.
-	if maxLength is set to 'len1', single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0', 'pos1', 'pos2' or 'pos3'. 
-	if maxLength is set to 'len2', both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0' or 'pos1'.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Clause 7.4.1.1.2 of [4, TS 38.211].

<Unchanged text is omitted>
When receiving PDSCH scheduled by DCI format 1_0, 4_0, 4_1, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial Proposal 3-3-2:
For PDSCH scheduled by a DCI format 4_1/4_2, the UE assumes phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB configured in PDSCH-Config-Multicast.
· Adopt the following TP for Clause 5.1.6.3 in TS 38.214:
----------------- Start of TP ----------------
5.1.6.3	PT-RS reception procedure
<Unchanged text is omitted>
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB. The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 4_1 or DCI format 4_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast.
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial Proposal 3-3-3:
PDSCH processing capability 2 is not applied to PDSCH scheduled by PDCCH with DCI format 4_0/4_1/4_2.


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

	Nokia, NSB
	We are fine with these TPs

	ZTE
	We are fine with the two TPs above.
Regarding Proposal 3-3-3, one question from our side for clarification. If the unicast PDSCH is configured with capability 2, does it mean that one cell will contain both unicast PDSCH with capability 2 and multicast PDSCH with capability 1?

	Samsung
	OK in principle although the suggested text has a lot of duplication with existing text (can be avoided).

	Qualcomm
	Support.
To reply ZTE’s question, our understanding is yes. 

	Xiaomi
	Fine with the above three TPs.


	Spreadtrum
	Ok

	NTT DOCOMO
	We are fine with these TPs

	CATT
	OK

	Lenovo, Motorola Mobility
	OK

	
	

	Ericsson
	OK with the TPs 3-3-1 and 3-3-2. For processing capability 2, we think we could signal enabling (disabling by default)  the capability to the UEs with the capability instead. 


	Moderator
	Initial Proposal 3-3-1: Stable (see section 7)
Initial Proposal 3-3-2: Stable (see section 7)
Initial Proposal 3-3-3: Stable (see section 7)

	TD Tech, Chengdu TD Tech
	Ok for all proposals




Issue#3-4) TP corrections
Summary
Two companies [Qualcomm, CMCC] propose the TP for TS 38.214 to capture the UE procedure of PDSCH scheduled by DCI format 4_0/4_1/4_2. Moderator suggests the initial TP 3-4-1 and initial TP 3-4-2.

One company [CMCC] proposes the TP for TS 38.211 to remove the “and common search space associated with G-RNTI or G-CS-RNTI” since DCI format 1_0 cannot be used for G-RNTI or G-CS-RNTI. Moderator suggests the initial TP 3-4-3.

One company [NTT DOCOMO] proposes the TP to clarify the MCS table selection for the case that the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam64LowSE' and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI. Moderator suggests the initial TP 3-4-4.
1st Round Proposals (Closed)
Initial TP 3-4-1: 
Adopt the following TP for Clause 5.1 in TS 38.214:
----------------- Start of TP ----------------
5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged text is omitted>

A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1, 4_0, 4_1, 4_2 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. 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]. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, in a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH, where the two resources are in different slots for the associated HARQ-ACK transmissions, each slot is composed of symbols [4] or a number of symbols indicated by subslotLengthForPUCCH if provided, and the HARQ-ACK for the two PDSCHs are associated with the HARQ-ACK codebook of the same priority. Except for the case when a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoolIndex, in a given scheduled cell, the UE is not expected to receive a first PDSCH, and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH if the HARQ-ACK for the two PDSCHs are associated with HARQ-ACK codebooks of different priorities. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration m, with N=13 for m=0, N=13 for m=1, N=20 for m=2, and N=24 for m=3.
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial TP 3-4-2: 
Adopt the following TP for Clause 5.1.3.2 in TS 38.214:
----------------- Start of TP ----------------
5.1.3.2	Transport block size determination
<Unchanged text is omitted>
In case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.


For the PDSCH assigned by a PDCCH with DCI format 1_0, 1_1, 4_0, format 4_1, format 4_2 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or SI-RNTI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial TP 3-4-3: 
Adopt the following TP for Clause 7.3.1.6 in TS 38.211:
----------------- Start of TP ----------------
7.3.1.6	Mapping from virtual to physical resource blocks
<Unchanged text is omitted>
-	for PDSCH transmissions scheduled with DCI format 1_0 in any common search space in bandwidth part  with starting position , other than Type0-PDCCH common search space in CORESET 0 and common search space associated with G-RNTI or G-CS-RNTI, the set of  virtual resource blocks , where  is the size of CORESET 0 if CORESET 0 is configured for the cell and the size of initial downlink bandwidth part if CORESET 0 is not configured for the cell, are divided into  virtual resource-block bundles in increasing order of the virtual resource-block number and virtual bundle number and the set of  physical resource blocks  are divided into  physical resource-block bundles in increasing order of the physical resource-block number and physical bundle number, where ,  is the bundle size, and  is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.
<Unchanged text is omitted>
----------------- End of TP ----------------

Initial TP 3-4-4: 
Adopt the following TP for Clause 5.1.3.1 in TS 38.214:
----------------- Start of TP ----------------
<Unchanged text is omitted>
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
<Unchanged text is omitted>
----------------- End of TP ----------------

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

	Huawei, HiSilicon
	Support 

	ZTE
	Ok with the above TPs.

	Samsung
	OK

	Qualcomm
	Support

	Xiaomi
	Initial TP 3-4-1:  OK
Initial TP 3-4-2:  It is not related to MBS and need further check.
Initial TP 3-4-3:  OK
Initial TP 3-4-4:  OK


	NTT DOCOMO
	TP 3-4-1: Support
TP 3-4-2: We would like to update the following to align the description with other formats.
For the PDSCH assigned by a PDCCH with DCI format 1_0, format 1_1, format 4_0, format 4_1, format 4_2 or format 1_2 with CRC scrambled by C-RNTI
TP 3-4-3: Support
TP 3-4-4: Support

	CATT
	OK

	Lenovo, Motorola Mobility
	OK

	Ericsson
	OK on all TPs. 

	Moderator
	Initial TP 3-4-1:  Stable (see section 7)
Initial TP 3-4-2:  Stable (see section 7)
Initial TP 3-4-3:  Stable (see section 7)
Initial TP 3-4-4:  Stable (see section 7)


	TD Tech, Chengdu TD Tech
	Ok for all proposals




Issue#3-5) PDSCHs simultaneous reception and DL reception type
Summary
Two companies [ZTE, CMCC] propose the TP for PDSCHs simultaneous reception for section 5.1 in TS 38.214 and two companies [CMCC. Ericsson] propose modification on DL reception type in TS 38.202, considering these issues are also related to other issues, e.g., carrier aggregation of multicast, broadcast reception for RRC_IDLE/INACIVEs in AI 8.12.3, moderator suggests to deprioritize the discussion in this meeting.

[bookmark: _Hlk78714608]Issue #4: Retx and HARQ process management
Background and submitted proposals
Issue#4-1) LBRM and TBS determination for PTP Retx 
	Company
	Proposals

	Samsung
	Proposal 10: A UE indicates whether it supports combining PTM initial transmission and PTP retransmission in case of different circular buffer sizes.

	Qualcomm
	Proposal 9: Agree on TP#10 for TS38.213 to address the Note in RAN1 agreement on PTM/PTP soft combining.
· Note: The UE is not required to soft combine the PTM initial transmission and the PTP retransmission in case of different circular buffer
TP#10 for TS38.213:
18	Multicast Broadcast Services
< Unchanged parts are omitted >
A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI [6, TS 38.214]. The UE is not required to soft combine the initial transmission using the G-RNTI and the retransmission using C-RNTI in case of different circular buffer length  as defined in [5, TS 38.212].
An activation for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided only by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI. A release for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI, or by a DCI format with CRC scrambled by CS-RNTI. For the first HARQ-ACK reporting mode and for a transport block that a UE received in a SPS PDSCH, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a unicast DCI format using a CS-RNTI or by a multicast DCI format using a same G-CS-RNTI as the G-CS-RNTI of the initial transmission of the transport block [6, TS 38.214]. The UE is not required to soft combine the initial transmission using the G-CS-RNTI and the retransmission using CS-RNTI in case of different circular buffer length  as defined in [5, TS 38.212].
*** Unchanged text is omitted ***



[bookmark: _Hlk87345039][bookmark: _Hlk87345024]Issue#4-2) HARQ process management
	Company
	Proposals

	Huawei
	[bookmark: _Hlk92913782]Proposal 3: UE can be configured with PTP transmission for PTM HARQ retransmission by RRC signaling. UE will assume only PTM is used for retransmission unless the UE is configured with PTP for retransmission (if the UE supports it by capability signaling). 

	vivo
	[bookmark: _Ref86934784]Proposal 7: 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
[bookmark: _Ref86934814]Proposal 8: For HARQ process management, there is no need differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

	CATT
	Proposal  6: For improving the efficiency of using HPIDs, the NDI conflict issue needs to be solved though potential specification enhancement.
Proposal 7: For NDI scheme of multicast, Option 1(When a G-RNTI DCI is received with a given HPID in the DCI, the data shall be considered new, i.e. be treated as if the NDI bit had been toggled, irrespective of actual NDI toggling, if the G-RNTI is different from the most recent earlier received RNTI (i.e. C-RNTI or another G-RNTI) of the same HPID. When the received G-RNTI is the same as the most recent use of the HPID, legacy NDI toggling is used to indicate new data or retransmission.) is preferred.
Proposal 8: Down-selection from following options to solve the issue that the UE incorrectly soft-combine the received TB with PTP retransmission for multicast and the received TB with PTP (re)transmission for unicast when the HPID and NDI of multicast transmission and unicast transmission is same and the group-common PDCCH was missed.
· Option 1: introduce a field in DCI 1_1/1_2 of PTP transmission to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.
· [bookmark: _Hlk93055795]Option 2: use the different TB size of unicast and multicast to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

	Qualcomm
	Proposal 8: For HARQ process management, 
· If dynamic HARQ process sharing between unicast and multicast is to be supported in Rel-17, the following specification enhancement are needed:
· Define the RNTI/NDI rule as 
· If G-RNTI is different from the most recent earlier received RNTI of the same HPID, it is treated as if the NDI is toggled (a new TB); 
· If C-RNTI is different from the most recent earlier received RNTI of the same HPID, check NDI irrespective of RNTI; otherwise, legacy NDI toggling is used to indicate a new TB or retransmission.
· Add 1-bit in unicast DCI format 1_1/1_2 to differentiate PTP for unicast and PTP retransmission for multicast
· UE is not expected to receive the PTP retransmission with C-RNTI using the same HARQ process ID for the multicast TB associated with different G-RNTIs at same time.
· UE is not expected to receive the PTP retransmission with CS-RNTI using the same HARQ process ID for the multicast TB associated with different G-CS-RNTIs at same time.
· Agree on TP#8 for TS38.212 and TP#9 for TS38.213.

TP#8 for TS38.212:
[bookmark: _Toc29326612][bookmark: _Toc45209275][bookmark: _Toc36045952][bookmark: _Toc29327762][bookmark: _Toc83205916][bookmark: _Toc26467250][bookmark: _Toc51852449][bookmark: _Toc19798779][bookmark: _Toc36046358][bookmark: _Toc36046212]7.3.1.2.2	Format 1_1
< Unchanged parts are omitted >
-	HARQ process number – 4 bits
-	PTP retransmission for multicast – 0 or 1 bit.
-	1 bit if higher layer parameter pdsch-MulticastPtpRetransmission is configured;
-	0 bit otherwise.
-	Downlink assignment index – number of bits as defined in the following
< Unchanged parts are omitted >
[bookmark: _Toc36046213][bookmark: _Toc36046359][bookmark: _Toc29327763][bookmark: _Toc29326613][bookmark: _Toc36045953][bookmark: _Toc45209276]7.3.1.2.3	Format 1_2
< Unchanged parts are omitted >
-	HARQ process number – 0, 1, 2, 3 or 4 bits determined by higher layer parameter harq-ProcessNumberSizeForDCI-Format1-2
-	PTP retransmission for multicast – 0 or 1 bit.
-	1 bit if higher layer parameter pdsch-MulticastPtpRetransmissionForDCI-Format1-2 is configured;
-	0 bit otherwise.
-	Downlink assignment index – 0, 1, 2 or 4 bits
< Unchanged parts are omitted >
TP#9 for TS38.213:
18	Multicast Broadcast Services
< Unchanged parts are omitted >
A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI [6, TS 38.214]. If a UE is provided with multiple G-RNTIs, the UE is not expected to receive a retransmission by a unicast DCI format using a C-RNTI with same HARQ process ID for the initial transmission of the transport block scheduled by a multicast DCI format using different G-RNTIs at same time.
An activation for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided only by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI. A release for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI, or by a DCI format with CRC scrambled by CS-RNTI. For the first HARQ-ACK reporting mode and for a transport block that a UE received in a SPS PDSCH, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a unicast DCI format using a CS-RNTI or by a multicast DCI format using a same G-CS-RNTI as the G-CS-RNTI of the initial transmission of the transport block [6, TS 38.214]. If a UE is provided multiple G-CS-RNTIs, the UE is not expected to receive a retransmission by a unicast DCI format using a CS-RNTI with same HARQ process ID for the initial transmission of the transport block scheduled by a multicast DCI format using different G-CS-RNTIs at same time.


	OPPO
	Proposal 1: It is up to gNB to avoid NDI collision between multicast and unicast crossed scheduling with the same HPID.
Proposal 2: There is no necessary to introduce any mechanism to differentiate the HPID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

	Xiaomi
	Observation 2: There is no issue on differentiating the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

	LGE
	Proposal 7: For multiple GC-DCIs scheduling multiple G-RNTIs, NDI values for different G-RNTIs are separately toggled and managed.
Proposal 8: For multiple GC-DCIs scheduling multiple G-RNTIs with different HPNs, PTP retransmission is associated to PTM initial transmission for one of the G-RNTIs based on the same HARQ process ID and NDI.
Proposal 9: UE specific DCI indicates PTP retransmission. 
Proposal 10: For PTP ReTX and unicast with a same HPN, NDI value for PTP ReTX and NDI value for unicast are separately toggled and managed.
Proposal 11: Upon receiving PTP retransmission of a TB with a HPN, UE expects PTP retransmission of the TB after sending NACK to the TB.
· It is up to UE whether to additionally receive retransmission of the same TB on group common PDSCH with the same HPN and non-toggled NDI.

	NEC
	Proposal 1:
· Reuse the reserved 3 bits to indicate the PTP transmission corresponding to unicast (re)transmission or multicast transmission at least for DCI format 4_1.




[bookmark: _Hlk79574604][bookmark: _Hlk87345068]Issue#4-3) Others (L)
	Company
	Proposals

	Lenovo, Motorola Mobility
	Proposal 12: A UE receiving multicast does not expect to receive both PTM scheme 1 based retransmission and PTP based retransmission at a same time for a same TB.
[bookmark: _Hlk92912834]Proposal 13:For a given HARQ process number, a UE is not expected to receive a new TB with the same HARQ process number before the completion of the transmission of a previous TB.

	OPPO
	Proposal 1: When PTM scheme 1 is used as initial transmission, PTM scheme 1 and PTP are not supported to be used simultaneously for the same TB for different UEs in the same multicast group.
Proposal 2: PTM scheme 2 is NOT supported as a (re)transmission scheme for NR MBS.

	Xiaomi
	Proposal 5:  Do not support PTM transmission scheme 2.
Proposal 6:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for dynamic MBS transmission in the same MBS group.

	ASUSTeK
	Proposal 4: PTM transmission scheme 2 for initial transmissions and retransmissions is supported for multicast.  




Issue#4-1) LBRM and TBS determination for PTP Retx 
Summary
In RAN1#107-e, we have agreed that the LBRM/TBS determination for PTP retransmission of multicast is based on the LBRM/TBS determination of the legacy unicast PDSCH transmission with a note saying that “The UE is not required to soft combine the PTM initial transmission and the PTP retransmission in case of different circular buffer”. [Samsung] proposes that UE indicates gNB whether it supports combining PTM initial transmission and PTP retransmission or not in case of different circular buffer sizes. [QC] proposes to capture the note in the spec. Moderator suggests we first discuss whether to support the UE capability as proposed by Samsung as in initial proposal 4-1.
1st Round Proposals (Closed)
Initial proposal 4-1:
Introduce a UE capability to indicate network whether it supports combining PTM initial transmission and PTP retransmission in case of different circular buffer sizes.

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

	Huawei, HiSilicon
	Given we have agreed UE is not required xxx, we think this issue has been closed. 

	vivo
	We think it can be up to UE implementation to decide whether to combine PTM initial transmission and PTP retransmission in case of different circular buffer sizes, no additional UE capability is needed.

	Nokia, NSB
	We tend to agree with QC’s views that it is preferred to capture the note in the specification rather than adding a new UE capability.

	ZTE
	Ok to have such a UE capability.

	OPPO
	One question for clarification: Are there always different circular buffer sizes used for PTM initial Tx and PTP reTx? We are not sure this differentiation is based on UE implementation or other reasons.
· If a restriction in the spec. can explicitly demand that “PTM initial Tx and PTP reTx of MBS should use the same circular buffer size”, such issue can be avoided and soft combination can be supported. (It seems this case is not common understanding)
· If “different circular buffer sizes” cannot be avoided because of different UE implementation mechanism, UE is not required to do soft combination of PTM initial Tx and PTP reTx as agreed in last meeting. We are not sure if it is necessary to introduce additional capability to demand UE to do combination.

	Samsung
	Support.

	Qualcomm
	We don’t support to define a new UE capability. 

	Xiaomi
	Per the agreement achieved and the discussion we had in the last meeting, our understanding is that there is no need to introduce such a capability.

	Lenovo, Motorola Mobility
	Not support.
We think it is up to UE implementation. No additional UE capability is needed.

	LG Electronics
	We also think that it is up to UE implementation. No additional UE capability is needed.

	Spreadtrum
	Share the same view with Huawei

	MediaTek
	Don’t support. we prefer to capture the note in Spec.

	NTT DOCOMO
	We agree with Huawei.

	CATT
	Not support.

	Apple
	We share the same view as Huawei.

	Ericsson
	support reporting the capability. 

	Moderator
	Based on comments, most companies prefer to not have such a UE capability. Moderator suggests initial TP 4-1-1 to capture the note in the spec.



2nd Round Proposals (Closed)

Initial TP 4-1-1:
Adopt the following TP for Clause 18 in TS 38.213:
----------------- Start of TP ----------------
18	Multicast Broadcast Services
<Unchanged text is omitted>
A PDSCH reception providing an initial transmission of a transport block is scheduled only by a multicast DCI format. For the first HARQ-ACK reporting mode, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a multicast DCI format using a same G-RNTI as the G-RNTI of the initial transmission of the transport block, or by a unicast DCI format using a C-RNTI [6, TS 38.214]. The UE is not required to soft combine the initial transmission using the G-RNTI and the retransmission using C-RNTI in case of different circular buffer length  as defined in [5, TS 38.212].
An activation for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided only by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI. A release for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI, or by a DCI format with CRC scrambled by CS-RNTI. For the first HARQ-ACK reporting mode and for a transport block that a UE received in a SPS PDSCH, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a unicast DCI format using a CS-RNTI or by a multicast DCI format using a same G-CS-RNTI as the G-CS-RNTI of the initial transmission of the transport block [6, TS 38.214]. The UE is not required to soft combine the initial transmission using the G-CS-RNTI and the retransmission using CS-RNTI in case of different circular buffer length  as defined in [5, TS 38.212].
<Unchanged text is omitted>
----------------- End of TP ----------------


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

	Xiaomi
	Fine with the TP.

	ZTE
	We are not sure why we need to capture something to reflect the UE implementation. Even for the same circular buffer length case, there is no statement in the spec. Thus, we don’t see the need to have this TP.

	NTT DOCOMO
	Support. Whether to combine the received data with the data in the soft buffer is indicated by MAC layer. Without this additional statement, the UE would have to combine PTM and PTP retransmission even for different circular buffer sizes.

	Lenovo, Motorola Mobility
	Support

	OPPO
	We question for clarification on the added words in the proposed TP:
Whether to do the soft combination is up to UE implementation in case of different circular buffer size between PTM initial Tx and PTP reTx. How about we leave the decision to UE implementation. Furthermore, even for the case of different buffer sizes, some capable UEs can do soft combination while some others do not. It is not observed impact on the performance for the MBS Tx/reTx for the system. Based on our understanding, the TP above may not be needed.

	vivo
	We can accept the TP if most companies support it even when we don’t see the need to have this TP.

	Nokia, NSB
	We are fine with this TP

	LG Electronics
	We think that it is up to UE implementation. So, this TP is not needed.

	CATT
	We are fine with this TP.

	Qualcomm
	Support

	Samsung
	Do not support.
That is part of UE features and as usual there is no reason for spec text. The only thing needed is for the gNB to know the UE capability - what the UE does (required or not required) is based on whether the UE indicates “yes/no” for capability to combine. If the gNB does not know, it will have to assume incapability and there is no combining gain. 

	Ericsson
	We do not think it is appropriate for the specification text to stipulate what type of internal signal processing a UE required or not to perform. We think the TP can be left out and leave this to UE implementation.

	TD Tech, Chengdu TD Tech
	ok

	Moderator
	5 companies do not think it is necessary to capture the note in spec, and they think it can be up to UE implementation. Moderator suggests to deprioritize the discussion.



Issue#4-2) HARQ process management
Summary
Whether to support dynamic HARQ process sharing between unicast and multicast have been discussed in several meetings, but companies’ views are not converged. The main issues of supporting dynamic HARQ process sharing are include: 1) NDI conflict issue and 2) the differentiation of PTP (Re)Tx for unicast and PTP ReTx for multicast. These two issues have been discussed for several meetings with no progress. 
Regarding NDI conflict issue, which may occur for PTM reception when different UEs have different “latest” NDI bit status for the HPID, two high level options (i.e., option 1 to rely on gNB implementation to avoid such issue, and option 2 to resolve this issue with potential specification enhancement) were discussed in RAN1#106-e and RAN#106b-e with no conclusion. Furthermore, another option (i.e., support 5 bits HARQ process ID field and 32 HARQ processes for multicast DCI format 4_2 subject to UE capability, aiming to relax the restriction of semi-static HARQ process split between unicast and multicast, and between different G-RNTIs) was discussed in RAN1#107-e with no conclusion. 
Regarding how to differentiate the HPID is used for PTP (Re)Tx for unicast or PTP ReTx for multicast, since it is based on the prerequisite that multicast and unicast can share the same HPID dynamically and the NDI toggling rule is enhanced, there is also no conclusion.
Based on contributions submitted in this meeting, 3 companies [Qualcomm, LGE, CATT] propose to enhance the NDI toggling rule. 3 companies [Qualcomm, LGE, CATT] propose to introduce a new DCI field to differentiate between PTP (Re)Tx for unicast and PTP ReTx for multicast, or use different TB size of unicast and multicast to differentiate between PTP (Re)Tx for unicast and PTP ReTx for multicast. 3 companies [vivo, OPPO, Xiaomi] propose no need to differentiate the HARQ process ID used for PTP (Re)Tx for unicast and PTP ReTx for multicast. The situation does not change much compared with last several meetings. 
In addition, in this meeting, 1 company [Huawei] proposes to support that UE can be configured with PTP ReTx for multicast by RRC signaling, and if UE is not configured with PTP ReTx for multicast, UE will assume only PTM is used for ReTx of multicast. Moderator thinks, with this RRC configuration, dynamic HARQ process sharing between multicast and unicast can also be supported at least when UE is not configured with PTP ReTx for multicast, since there is no need to differentiate between PTP (Re)Tx for unicast and PTP ReTx for multicast in this case. Thus, Moderator suggests initial proposal 4-2 to check companies’ views on this.

1st Round Proposals (Closed)
Initial proposal 4-2:
For multicast, UE can be configured to enable PTP retransmission for multicast by RRC signaling. If UE is not configured to enable PTP retransmission for multicast, UE assumes only PTM is used for retransmission for multicast.

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

	Huawei, HiSilicon
	We support this proposal but mainly considering the power saving benefit from avoiding to provoke DRX for both PTP and PTM. 
We tend to simply the issue by extending the HARQ number to 32. Supporting 32 HARQ processes could be up to UE capability since it has been introduced by other features, NR NTN and about 52.6Hz. All UEs supporting 32 HARQ processes could be grouped into one group and the HPID field can be 5 bits in DCI format 4_2. 
If such UE capability is defined as general UE capability, it can be used for unicast and multicast, a lot of issues can be solved. 

	vivo
	Support. Agree with HW, it is beneficial for UE power saving considering separate retransmission timer is used for PTP and PTM according to RAN2’s discussion. If PTP retransmission is used, it will prolong the PTP retransmission timer.

	Nokia, NSB
	We had a question regarding the proposal, since the current wording is confusing. Is the intention to configure the UE to expect / receive PTP retransmission for multicast? We are not sure if UE can be configured to ‘enable PTP retransmission for multicast’ since the retransmission would be sent by the gNB.

	ZTE
	We are supportive of this proposal.
This proposal is also related to the RAN2 discussion on separate DRX configuration for unicast and multicast. This proposal can help to simplify the RAN2 DRX design from our perspective.

	OPPO
	We would like to clarify some more details on this proposal:
1) Whenever PTP reTx for multicast is disabled, the issue of NDI conflict and issue of HPID differentiation can be avoided. One question is that whether the benefit (of disabling PTP reTx for multicast) is larger than that (of enabling PTP reTx for multicast). We already discussed about the pros and cons of PTM reTx in the part meetings, and that’s why PTP reTx is supported for multicast.
2) To support RRC signalling enable of PTP reTx for multicast, the enabling is based on per UE, per MBS services/session, or per CFR? If it is per UE, the UEs in the same group may have different reTx scheme for multicast, and gNB retransmits through PTP and PTM for the same TB for the group of UEs, in which the above two issues may still have to be avoided by gNB scheduling. One simple way is that enabling PTP reTx for multicast is per CFR.

	Samsung
	Do not support. 
Rel-17 provides multiple mechanisms for UE power savings, including search space group switching, and it is possible to indicate to a UE to stop monitoring unicast PDCCH. The issue relates to basic unicast PDSCH scheduling and does not relate to whether a UE can be scheduled multicast TB retransmission by a unicast DCI. 

	Qualcomm
	Some questions for clarification:
1) Our understanding is that this proposal is talking about “PTP retransmission for a PTM initial transmission with same HPID”, rather than the PTP leg with PTP retransmission for a PTP initial transmission for multicast. It needs to be clarified in the proposal. 
2) Is this configuration applied to all G-RNTIs for multicast or per G-RNTI?
3) For a UE who is configured with PTP retransmission for a PTM initial transmission with same HPID, there is NDI collision issue if we still support dynamic sharing of HARQ processes between unicast and multicast? It needs to define a way to differentiate PTP retx for multicast and PTP for unicast; otherwise, dynamic sharing is not supported and it should be specified that the PTP for unicast will not use the HPID allocated for a PTM transmission. 

	Xiaomi
	We are not fully clear on the motivation of this proposal. If PTP retransmission is enabled for multicast by RRC signalling, there are still two retransmission schemes for multicast, i.e. PTP and PTM.  Hence the proposal is not related to HARQ management. Regarding to the potential benefits on PS, we have the similar views with Samsung.

	Lenovo, Motorola Mobility
	Not support.
Such configuration is not needed since UE needs to monitor both C-RNTI and G-RNTI on the condition of keeping 3+1 DCI size budget.

	LG Electronics
	The benefit of this proposal is not clear to us.

	MediaTek
	More clarification is needed.
If RRC doesn’t configure the PTP retransmission for multicast, does the proposal mean that the UE will not monitor the C-RNTI?

	NTT DOCOMO
	We wonder if there will be enough power saving gain.

	CATT
	We don’t think NDI conflict issue can be addressed with this proposal. The motivation to discuss this proposal is not clear.

	NEC
	Not support. We also think this proposal cannot solve the issue of differentiating PTP retx for multicast and PTP for unicast.

	Ericsson
	In previous meetings, we discussed two options to resolve the NDI toggling and missed PDCCH issues. Option 1 was to leave everything to implementation with no spec supporting the solution. Option 2 was to address the solution via specification. This proposal adds some specification support but does not resolve fully the issues and can thus be seen as an “partial option 2”, which we do not see as beneficial enough.  

We propose to either consider a full solution that enables PTP retransmission and avoid NDI conflicts or leave the issue to implementation, in line with the discussions from previous meetings.  

	Moderator
	Based on companies’ comments, I think it would be better to decouple the discussion on this proposal with the HARQ process management. It seems companies’ reason to support this proposal is mainly the potential power saving benefit from avoiding to provoke DRX for both PTP and PTM. Let’s focus on this benefit to check if companies can support this proposal from this perspective, and avoid discussion on dynamic HARQ process sharing. 



2nd Round Proposals (Closed)

Updated proposal 4-2:
For multicast, UE can be configured to enable receiving PTP retransmission for multicast PTM initial transmission with same HPID by RRC signaling. If UE is not configured to enable receiving PTP retransmission for multicast PTM initial transmission with same HPID, UE assumes only PTM is used for retransmission for multicast.
· The configuration is per CFR

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

	Xiaomi
	Don’t support. We already have enough tools for power saving purpose. It is not a good opportunity to introduce complicated mechanisms for a trivial optimization at such a late stage.

	ZTE
	We are ok with this proposal.

	NTT DOCOMO
	Support in principle

	Lenovo, Motorola Mobility
	Not support.
We don’t think such configuration is needed. The benefit on UE power saving is trivial.  

	OPPO
	Thanks for further clarification on the proposal. However, we do not observe the benefit to enable/disable PTP reTx for PTM initial Tx. PTP Tx and reTx for MBS is a natural scheme that needs to be supported by a UE rather than disable it by default.

	Nokia, NSB
	We are fine with this proposal, however we are not entirely convinced that this additional configuration is required.

	LG Electronics
	We do not see a big benefit for power saving.

	CATT
	We don’t agree with this proposal and we think more discussion  and clarification is required. 

	Qualcomm
	We can accept the proposal. But the issue of NDI collision is still not solved if “UE is configured to enable receiving PTP retransmission for multicast PTM initial transmission with same HPID by RRC signaling”.
To clarify, whether UE supports the PTP retransmission for multicast is subject to UE capability.

	Samsung
	Do not support.
This relates to UE power savings for unicast PDCCH monitoring. Rel-17 provides mechanisms for the UE to stop monitoring PDCCH for search space sets. Also, the DCI format can be a DCI format 1_0 in a multicast CSS set (much simpler/automatic solution). 

	Ericsson
	We agree with other companies that the benefit for power saving is likely to be marginal, so not enough to justify such configuration. Our preference is that UEs support both PTM and PTP retransmission as a basic UE capability.

	MediaTek
	We have the same question as commented in 1st round.
If RRC doesn’t configure the PTP retransmission for multicast, does the proposal mean that the UE will not monitor the C-RNTI?

	TD Tech, Chengdu TD Tech
	We suggest that the PTP mode for PTM retransmission is supported by default if CS-RNTI is configured.

	Moderator
	It seems 7 companies do not think it is necessary to have such configuration to enable receiving PTP retransmission for PTM initial transmission with same HPID by RRC signaling. Moderator suggests to deprioritize the discussion.
@MTK, regarding your question, if RRC doesn’t configure the PTP ReTx for multicast, UE still needs to monitor PDCCH scrambled with C-RNTI for unicast.




Issue #5: SPS for MBS
Background and submitted proposals
Issue#5-1) SPS configuration
	Company
	Proposals

	CATT
	Proposal  9：The UE is not expected that the values of sps-ConfigIndex in SPS configuration of multicast and unicast are the same value.

	OPPO
	· Scheme 2: When SPS configuration indexes for MBS is configured 0~7 which is the same range of values as unicast SPS, an information field other than HPN field in DCI scrambled by CS-RNTI can be used to indicate the SPS configuration index for MBS. When UE specific PDCCH is used for deactivation of SPS, some of the information fields are not used actually, which have to be transmitted to maintain the payload size. One of the non-used fields with 3-bit size can be interpreted as SPS configuration indexes for MBS for deactivation.
· Scheme 3: When HPN field in UE specific PDCCH is used for SPS deactivation of MBS, 8~15 in HPN field is used to indicate MBS SPS configuration indexes while MBS SPS indexes are remaining the same as 0~7. HPN has 4-bit field which can indicate 16 different indexes. The indication of unicast SPS indexes only occupies the first 8 status of the field (as the legacy mechanism), and the rest 8 status can be applied to MBS SPS indexes. This method does not change the principle of using HPN field to indicate SPS index, and it can also separate the SPS indexes ranges between MBS and unicast by keeping MBS SPS indexes as 0~7. Furthermore, by following the agreements, it is also up to gNB to determine/configure the exact SPS indexes in the range of 8~15.
Proposal 1: When UE-specific DCI is used to deactivate MBS SPS, scheme 2 or scheme 3 can be considered to differentiate the SPS between MBS and unicast.


	Xiaomi
	[bookmark: _Hlk93057778]Proposal 7:  When a UE is configured with both unicast SPS and MBS SPS, the following mechanisms can be considered to differentiate the unicast PDCCH with CS-RNTI is used to deactivate MBS SPS or unicast SPS:
· Option 1: Use 1 bit in the de-activation DCI scrambled with CS-RNTI to indicate whether the target SPS is MBS SPS or not.
· Option 2: Use HPN value {8-15} in the de-activation DCI scrambled with CS-RNTI to indicate the target MBS SPS index.

Proposal 8: Do not support multiple G-CS-RNTIs associated with one SPS-config.
Proposal 10: For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.



Issue#5-2) Collision of multicast SPS PDSCH and unicast SPS PDSCH
	Company
	Proposals

	vivo
	[bookmark: _Ref92459389]Proposal 3: When more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, UE’s procedure to determine the PDSCHs for reception should be revised for the case that UE is capable of receiving FDMed unicast PDSCH and multicast PDSCH.

The corresponding TP to 38.214 based on [4] is shown below:

5	Physical downlink shared channel related procedures
5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: 
· If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier
· If the survivor PDSCH in step 1 is unicast PDSCH, the survivor PDSCH in step 1 and any other unicast PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 in time- domain are excluded from Q. 
· [bookmark: _Hlk92448821]If the survivor PDSCH in step 1 is multicast PDSCH, the survivor PDSCH in step 1 and any other multicast PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 in time- domain are excluded from Q. 
· Any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 in both time- domain and frequency-domain are excluded from Q. 
· Otherwise, Tthe survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q.
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE

	CATT
	Proposal 5:  To support the reception of intra-slot FDMed SPS PDSCH and multicast SPS PDSCH, an enhancement scheme for SPS PDSCH reception of MBS in one slot can be specified as following:
· Step 0-A: The legacy TDMed SPS PDSCHs reception rule in Rel-16 is applied to SPS PDSCHs of multicast to determine a set of SPS PDSCHs of multicast denoted as 
· Step 0-B: The legacy TDMed SPS PDSCHs reception rule in Rel-16 is applied to SPS PDSCHs of unicast to determine a set of SPS PDSCHs of unicast denoted as 
· Step 1: The UE receives one SPS PDSCH with the lowest configured sps-ConfigIndex from the set  of SPS PDSCHs and designate the received PDSCH as the survivor PDSCH
· Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping in frequency domain with the survivor in step 1 are excluded from the set 
· Step 3:  Repeat step 1 and 2 until the set  of SPS PDSCH(s) is empty or the number of PDSCHs in a slot is equal to the value of UE’s capability

	Samsung
	[bookmark: _Hlk93061170]Proposal 7: If a UE does not support FDM PDSCH receptions, the UE resolves collisions among unicast PDSCHs and multicast PDSCHs by reusing Rel-16 rules.
Proposal 8: If a UE supports only FDM PDSCH receptions per slot on a serving cell, the UE first resolves collisions among unicast PDSCHs and collisions among multicast PDSCHs as in Rel-16. If the resulting unicast PDSCH and multicast PDSCH overlap in time and frequency, the UE receives one of the PDSCHs by reusing Rel-16 rules.
Proposal 9: If a UE supports both TDM and FDM PDSCH receptions, either RRC configures the UE to follow TDM or FDM PDSCH receptions in case of collisions or the UE prioritizes unicast PDSCH receptions by specification.




Issue#5-3) Others (L)
	Company
	Proposals

	vivo
	[bookmark: _Ref86934642]Proposal 2: For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support Alt 1 and Alt 2.
· Alt 1: retransmit the activation command via group-common PDCCH.
· Alt 2: retransmit the activation command via UE-specific PDCCH.

	CATT
	Proposal 10: The UE(s) missing detection the activation of SPS group-common PDSCH for MBS and corresponding SPS group-common PDSCH can receive retransmission of  the SPS group-common PDSCH scheduled by DCI scrambled by G-CS-RNTI.

	LGE
	Proposal 12: For a UE not confirming SPS activation, gNB can schedule PTP initial transmission of missed TB(s).
Proposal 13: After group common SPS activation, all UEs autonomously release the group common SPS right after a pre-determined slot 
The pre-determined time is determined by RRC and/or DCI. 

	OPPO
	PTM scheme 1 and PTP are not supported to be used as retransmission scheme simultaneously for a given SPS group-common PDSCH.

	Xiaomi
	Proposal 9:  Do not support PTM scheme 1 based retransmission and PTP scheme based retransmission simultaneously for SPS MBS transmission in the same MBS group.

	TD Tech, Chengdu TD Tech
	Proposal 1：The activation/deactivation notification of SPS GC-PDSCH can be sent several times by SPS GC-PDCCH scrambled with G-CS-RNTI before the period where the SPS GC-PDSCH is activated/deactivated.

	ASUSTeK
	Proposal 3: SPS multicast PDSCH receptions are not interrupted in a CFR when switching between two BWPs if the CFR can be shared between the two BWPs.  



Issue#5-1) SPS configuration
Summary
Regarding whether the sps-ConfigIndex in SPS-Config-Multicast and SPS-Config can be the same value or not, this issue was discussed during RAN1#104b-e and it was agreed that it is up to gNB implementation to configure the SPS configuration indexes for unicast and MBS, respectively as bellow.
Agreement: 
For RRC_CONNECTED UE supporting MBS, support up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total. 
· It is up to gNB implementation to configure the SPS configuration indexes for unicast and MBS, respectively.

In this meeting, [OPPO, Xiaomi] raise an issue how to differentiate the unicast PDCCH with CS-RNTI is used to deactivate multicast SPS or unicast SPS when a UE is configured with both unicast SPS and multicast SPS. Basically, three alternatives can be considered.
· Alt 1: The value range of sps-ConfigIndex in both SPS-Config-Multicast and SPS-Config is {0-7}, but sps-ConfigIndex in SPS-Config-Multicast and SPS-Config cannot be configured with the same value. HPID value {0-7} in the de-activation DCI scrambled with CS-RNTI is used to indicate sps-ConfigIndex in SPS-Config-Multicast or SPS-Config.
· Alt 2: The value range of sps-ConfigIndex in both SPS-Config-Multicast and SPS-Config is {0-7}, and sps-ConfigIndex in SPS-Config-Multicast and SPS-Config can be configured with the same value. Introduce a new 1-bit field in the de-activation DCI scrambled with CS-RNTI to indicate whether it is for multicast or unicast.
· Alt 3: The value range of sps-ConfigIndex in SPS-Config is {0-7} as in Rel-16, while the value range of sps-ConfigIndex in SPS-Config-Multicast is {8-15}. HPID value {0-7} in the de-activation DCI scrambled with CS-RNTI is used to indicate sps-ConfigIndex in SPS-Config, and HPID value {8-15} in the de-activation DCI scrambled with CS-RNTI is used to indicate sps-ConfigIndex in SPS-Config-Multicast.
From moderator’s perspective, Alt 1 has the minimum RAN1 spec impact, thus, moderator suggests the initial proposal 5-1.

We have agreed in RAN1#106b-e that the association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, moderator thinks there is no need to discuss whether multiple G-CS-RNTIs can be associated with one SPS-config or not. During the discussion in RAN1#106b-e, moderator proposed a clarification in the sub-bullet that, for a SPS-config for multicast which was previously activated by GC-PDCCH scrambled by one G-CS-RNTI, after it is deactivated, the same SPS-config can be activated again by GC-PDCCH scrambled by another G-CS-RNTI. Companies commented that this can be up to network implementation, and it seems companies share common understanding on this. Therefore, moderator will not suggest proposals regarding this issue in this meeting, and if any company thinks it is necessary to make some agreement, please raise it during the discussion, we can discuss it in the next round.

1st Round Proposals (Closed)
Initial proposal 5-1:
[bookmark: _Hlk92910996]For multicast of RRC_CONNECTED UEs, the value range of sps-ConfigIndex in SPS-Config-Multicast is {0-7}, and sps-ConfigIndex in sps-Config and SPS-Config-Multicast cannot be configured with the same value.

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

	Huawei, HiSilicon
	We understand the issue but we don’t think this proposal/agreement is needed, especially we have agreed it is up to NW to configure the SPS configuration indexes. NW can cope with it properly. 

	vivo
	Agree. The index value configuration for unicast and multicast is global, it is similar as PUCCH resource ID for URLLC and eMBB, or PUCCH resource ID for unicast and multicast. 

	Nokia, NSB
	We are fine with this proposal. We also tend to agree with Huawei’s views that these issues can be handled using network implementation.

	ZTE
	We support the above proposal, which is the simplest way to address this issue. To address the concern from companies, we can make it as a conclusion and note that there is no spec change needed.


	OPPO
	Agree with the proposal.
Since the issue is clarified and clearly understood, we can also agree it as a conclusion.

	Samsung
	OK with the principle of the proposal but it is something that is up to the NW to do and does not require an agreement. 

	Qualcomm
	In general, we agree with the intention.
One question related with the priority of SPS configurations: 
For UE A and UE B in the same group
· For UE A, it has 4 unicast SPSs, with higher priority than the 4 multicast SPSs.
· For UA B, it has 4 unicast SPS with lower priority than the same 4 multicast SPSs.  
If using the SPS priority rule based on SPS-Config-index, the SPS index mapping for multicast may be different per UE.
· For UE A, SPS#0~3 are allocated for unicast SPSs and SPS#4~7 are allocated for multicast SPSs. 
· For UE B, SPS#0~3 are allocated for multicast SPSs and SPS#4~7 are allocated for unicast SPSs.
Following the above configuration, we may need mapping configuration of the codepoint of the HPID field in SPS GC-DCI activation, e.g., HPID=0 means SPS#0 for UE B and SPS#4 for UE A. 

	Xiaomi
	OK to capture the proposal as a conclusion. Regarding to the question raised by Qualcomm, we think it can be handled by proper configuration, e.g. the SPS index allocated to multicast SPS should be aligned among UEs, and unicast SPS with lower priority is configured with larger index while unicast SPS with larger priority is configured with smaller index.

	Lenovo, Motorola Mobility
	Agree with above companies that this is up to network implementation. Maybe a conclusion is needed.

	LG Electronics
	OK with this proposal.

	Spreadtrum
	Share the same view with Huawei. But fine to have one conclusion to make it clear among people.

	MediaTek
	Since we have agreed that the configuration of the SPS configuration indexes for unicast and MBS is up to NM implementation, we think the proposal is not needed. 

	NTT DOCOMO
	We are fine with the proposal. 

	CATT
	Agree with the proposal.

	Apple
	We are fine with the proposal. 

	Ericsson
	Support in order to close the issue, even if the existing agreements should be enough.

	Moderator
	This proposal has been agreed as conclusion in the first GTW session

	TD Tech, Chengdu TD Tech
	ok




Issue#5-2) Collision of multicast PDSCH and unicast PDSCH
Summary
In Rel-16, FDM for unicast PDSCH receptions is not supported on a same serving cell. For two overlapping SPS PDSCHs, a UE receives the one with smaller configuration index. For a SPS PDSCH overlapping with a DG PDSCH, if a timeline condition is satisfied, a UE receives the DG PDSCH. If there are more than 2 overlapping PDSCHs, a UE first resolves the collision among SPS PDSCHs and then resolves the collision between DG PDSCHs and SPS PDSCHs.
For resolving overlapping among unicast SPS PDSCHs and multicast SPS PDSCHs, 2 companies [vivo, CATT] propose to enhance the determination procedure of survivor SPS-PDSCH(s) if more than one SPS PDSCH are in a slot (including multicast SPS-PDSCH and unicast SPS PDSCH). 1 company [Samsung] proposes the following:
· If a UE does not support FDM PDSCH receptions, the UE resolves collisions among unicast PDSCHs and multicast PDSCHs by reusing Rel-16 rules.
· If a UE supports only FDM PDSCH receptions per slot on a serving cell, the UE first resolves collisions among unicast PDSCHs and collisions among multicast PDSCHs as in Rel-16. If the resulting unicast PDSCH and multicast PDSCH overlap in time and frequency, the UE receives one of the PDSCHs by reusing Rel-16 rules.
· If a UE supports both TDM and FDM PDSCH receptions, either RRC configures the UE to follow TDM or FDM PDSCH receptions in case of collisions or the UE prioritizes unicast PDSCH receptions by specification.

In my understanding, up to now, we have agreed FDM reception between one unicast PDSCH and one multicast PDSCH in a slot based on UE capability, and TDM reception between one or more unicast PDSCH and one or more multicast PDSCH in a slot based on UE capability, but we never support both FDM and TDM reception in a slot. In addition, UE can be configured with fdmed-Reception-Multicast. Considering these, moderator suggests initial proposal 5-2.

1st Round Proposals (Closed)
Initial proposal 5-2:
For multicast, if UE is provided fdmed-Reception-Multicast, and if more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs resulting one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in frequency, the UE receives the one with lower configured sps-ConfigIndex.


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

	vivo
	Not support.
1) In Rel-16, the basic principle is to select at most N non-overlapping PDSCHs within a slot based on sps-ConfigIndex and the result is optimal. However, following the above proposal the result is not optimal. As shown in the following figure, only SPS PDSCH0 will be received following the above proposal. But in fact, we is capable to receive both SPS PDSCH0 and SPS PDSCH2. 
2) After “If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in frequency, the UE receives the one with lower configured sps-ConfigIndex” (it should be “overlap in both time and frequency domain”), it is still possible that the total number of unicast SPS PDSCHs and multicast PDSCHs exceed the maximum PDSCHs the UE can receive in a slot. The proposal solution is not completed 


In our contribution [4] R1-2200094, we also make discussion on this issue, and another solution is given. For convince, our TP is copied below, it can obtain the optimal performance.
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: 
· If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier
· If the survivor PDSCH in step 1 is unicast PDSCH, the survivor PDSCH in step 1 and any other unicast PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 in time- domain are excluded from Q. 
· If the survivor PDSCH in step 1 is multicast PDSCH, the survivor PDSCH in step 1 and any other multicast PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 in time- domain are excluded from Q. 
· Any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 in both time- domain and frequency-domain are excluded from Q. 
· Otherwise, Tthe survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q.
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE


	ZTE
	Some clarification is still needed for the above proposal.
1) Resolving collisions among unicast SPS PDSCHs may end up with more than one unicast SPS PDSCH. For example, multiple TDMed unicast SPS PDSCHs are transmitted. Similar issue for multicast SPS PDSCHs.
2) If the resulting unicast SPS and multicast SPS sharing the same frequency but not overlapping in time, it seems the unicast SPS and multicast SPS can both be received. But the current proposal doesn’t allow this.

	OPPO
	Depending on the proposal 5-1 that SPS-multicast index and SPS-unicast index have the same value range of {0~7} but configured with different values.
If SPS-unicast indexes are always configured with the lower values while SPS-multicast indexes are configured with larger values, unicast PDSCHs are always received with higher priority.
If the SPS indexes {0~7} are dynamically shared between unicast and multicast SPS, lower configured sps-ConfigIndex values is depending on the dynamic configuration by network.

	Samsung
	Support the proposal. 
It is a direct extension of the Rel-16 framework to unicast and multicast for the no-TDM case. The TDM+FDM case needs to be further discussed – complicated rules should be avoided.

	Qualcomm
	We prefer delaying the discussion of Issue#5-2 after Issue#5-1, and discuss whether to use the same priority rule for SPS multicast and unicast based on SPS index. 

	Xiaomi
	We are not sure why gNB needs to provide fdmed-Reception-Multicast to a MBS UE. Whether a UE supports FDMed PDSCH is up to UE capability. If UE is capable of FDM reception, the rules addressed in proposal 5-2 is applied. No RRC signalling is necessary.

	Lenovo, Motorola Mobility
	We are not pretty sure about the motivation. Even the use case is valid, selecting which PDSCH is up to UE implementation.

	CATT
	We support to reused Rel-16 framework with potential enhancement to resolve the collision issue between unicast/ multicast in TDM mode/FDM mode. 
But, one clarification on FDM-ed capability is needed. As shown in the following figure, the multicast-1 is TDMed with unicast-1 and is FDMed with unicast-2. For this case, does it comply with supporting FDM between one unicast PDSCH and one group-common PDSCH in a slot based on UE capability?



	Apple
	If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in frequency, it would be TMD reception, not the FDM reception. UE could receive both PDSCHs. We understand the intention of this proposal. But proposal itself is not clear. 

	Ericsson
	Vivo’s alternative proposal seem more efficient. In the current proposal, the UE breaks the collision resolution algorithm between unicast and multicast. It is more efficient to assert collision on the pool of PDSCH as a whole and based on the FDM capability. 
We agree with Samsung that TDM+FDM cases should also be discussed. 

	Moderator
	After reading companies’ comments, it seems we do not have the same understanding on which kinds of intra-slot simultaneous operations between multicast reception and unicast reception can be supported based on the agreements up to now. I listed the agreements related to intra-slot simultaneous operation between multicast reception and unicast reception up to now as below:
Agreements (#102):
· 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 (#103): Support TDM between one unicast PDSCH and one group-common PDSCH in a slot based on UE capability for RRC_CONNECTED UEs. 
Agreement (#104b):
At least support the following cases for PDSCH reception for MBS in a slot based on UE capability for RRC_CONNECTED UEs
· Case 1: support TDM between M (M>1) TDMed unicast PDSCHs and one group-common PDSCH in a slot per CC
· FFS: the value(s) of M 
· Case 2: support TDM among N (N>1) group-common PDSCHs in a slot per CC
· FFS: the value(s) of N
· Case 3: support TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed group-common PDSCHs in a slot per CC
· FFS: the value(s) of K and L
Agreement (#105):
For Rel-17 MBS UE, the UE maximum number of TDMed PDSCH receptions capability in a slot per CC is kept as for Rel-15/Rel-16, i.e., {2/4/7} based on UE FG5-11/5-11a/5-11b.
· Note:   Group-common PDSCH(s) are counted as unicast PDSCH(s).

From the above agreements, we can see that we have agreed to support the following:
· FDM between one unicast PDSCH and one GC-PDSCH in a slot
· TDM between one unicast PDSCH and one GC-PDSCH in a slot
· Case 1: TDM between M (M>1) TDMed unicast PDSCHs and one GC-PDSCH in a slot
· Case 2: TDM among N (N>1) GC-PDSCHs in a slot
· Case 3: TDM between K (K>1) TDMed unicast PDSCHs and L (L>1) TDMed GC-PDSCHs
But we never agree the following:
· Case 4: FDM between multiple TDMed unicast PDSCHs and multiple TDMed GC-PDSCHs in a slot
· Case 5: FDM among multiple GC-PDSCHs in a slot
And we never discussed the following (let’s call it case 6):
· Case 6: FDM between multiple TDMed unicast PDSCHs and one GC-PDSCH in a slot

My initial proposal 5-2 is based on the following:
· Once UE is provided fdmed-Reception-Multicast, regardless whether UE has the capability of supporting TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot, UE only expects FDM between at most one unicast PDSCH and at most one GC-PDSCH in a slot, and UE does not expect TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot. 
· If UE is not provided fdmed-Reception-Multicast or UE does not support FDM between one unicast PDSCH and one GC-PDSCH in a slot, then UE may expect TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot based on UE capability.

Now, before we discuss the initial proposal 5-2, I think the first question we need to answer is whether we need to support case6 (FDM between multiple TDMed unicast PDSCHs and one GC-PDSCH in a slot), I assume case 4/5 are not supported in Rel-17 since we have not agreed that yet. If case 6 is not supported, then I think we can use a simple solution (e.g., the initial proposal 5-2), and if case 6 is supported, we can consider similar solutions as proposed by vivo or CATT.
Thus, we can first collect companies’ views on whether case 6 needs to be supported in next round in Initial question 5-2b, and companies are also encouraged to express their further considerations on initial proposal 5-2.

	TD Tech, Chengdu TD Tech
	ok



2nd Round Proposals (Closed)
Initial question 5-2b:
For simultaneous reception of unicast PDSCH and GC-PDSCH for RRC_CONNECTED UEs, whether to support the following:
· Case 6: FDM between multiple TDMed unicast PDSCHs and one group-common PDSCHs in a slot based on UE capability


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

	Xiaomi
	We think case 6 is beneficial to support MBS traffic and low latency traffic. Hence we support case 6.

	OPPO
	OK to support case 6.

	NTT DOCOMO
	We support Case 6.

	Lenovo, Motorola Mobility
	Based on the proposal, we are not quite clear whether all the TDMed unicast PDSCH or some of the TDMed unicast PDSCH are FDMed with the single GC-PDSCH.
In addition, is there a typo in Case 6? We notice “s” is added in the end of “group-common PDSCHs”. 

	Spreadtrum
	Not support. We don’t think it is one critical issue. Low latency can be achieved by intra-slot TDMed multiplexing. 

	vivo
	We think the understanding for FDMed/TDMed PDSCHs may be to be aligned. Based on the agreement listed by FL, we have agreed to support FDMed one unicast and one multicast, and TDM unicast and multicast with any combination. From our understanding, the following case 1-3 are all supported, since at any time, there is only one FDMed unicast PDSCH and multicast PDSCH.
[image: ]
However, after reading the Initial question 5-2b, it seems some companies think there is at most one multicast PDSCH in a slot once the multicast PDSCH is FDMed with unicast even when case 6 is supported.  Note that in the last meeting, when we made discussion on FDMed type 1 codebook, we had the following figure, and I think companies suppose there can be multiple multicast PDSCHs in a slot. Otherwise, we can directly add 1 bit after the position of unicast PDSCH per slot, rather than construct multicast HARQ-ACK codebook based on TDRA for each G-RNTI. This design is totally unnecessary there is at most one FDMed multicast PDSCH in a slot. 
We would like to hear more companies views on the issue.
[image: ]

	Nokia, NSB
	Based on the current RAN1 agreements mentioned by the FL, we are fine to support case 6.

	Apple
	At least the case 6 can be supported, as we don’t want to limit the unicast TDMed scheduling just like legacy release.
In addition, we share the similar view as vivo. FDM between multiple TDMed unicast PDSCHs and Multiple group-common PDSCHs in a slot was supported in type 1 codebook design already. If only one unicast PDSCH and one multicast PDSCH FDMed in a slot, the type 1 codebook construction was over design. And we don’t see any benefits to support FDMed reception comparing with TDMed reception.  

	CATT
	We support Case 6.

	Qualcomm
	ok

	Samsung
	Do not support.
There is potential to further complicate specifications (e.g. in prioritization of collisions). Also, even the agreed “basic” FDM of multicast and unicast PDSCHs was out of scope for the WI (no legacy UE supports it and it is unlikely there will be new UEs specifically designed for it) – no need to extend this further during the maintenance phase. 

	Ericsson
	We support case 6, which we would have assumed to be already supported by the current agreements  for UEs capable of  multiple unicast PDSCH per slot. 


	MediaTek
	Do not support. We share the similar view with Spreadtrum and Samsung.

	TD Tech, Chengdu TD Tech
	Ok with the proposal

	Moderator
	Based on companies’ comments, most companies support case 6, but 3 companies have concern on supporting case 6. If we continue discussing whether to support case 6 in the maintenance phase, and if there is no consensus on this issue at last, the result will be that case 6 is not supported. From that perspective, moderator does not suggest to waste too much time on discussing whether to support case 6 in the maintenance phase. 
One way forward is that we directly discussing the prioritization procedure for the collision of multicast PDSCH and uncast PDSCH with the assumption the case 6 is not supported. Based on this consideration, Moderator still suggests initial proposal 5-2 for simplicity with little update.




3rd Round Proposals (Closed)
Updated proposal 5-2:
For multicast, if UE is provided fdmed-Reception-Multicast, and if more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in frequency, the UE receives the one with lower configured sps-ConfigIndex.

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

	Samsung
	Support

	ZTE
	Based on the proposal, it seems the following is the underlying assumption.
If UE is provided fdmed-Reception-Multicast, the UE can only support the following PDSCH reception. This is not only for DG-PDSCH, but also for CG-PDSCH.
1) one multicast PDSCH in one slot;
2) one unicast PDSCH in one slot;
3) one multicast PDSCH FDMed with one unicast PDSCH in one slot.
If the above is the common understanding, we would suggest to make the following as a conclusion together with proposal 5-2.

Proposal for conclusion:
If UE is provided fdmed-Reception-Multicast, the UE can only support one of the following PDSCH reception for both DG-PDSCH and SPS. 
1) one multicast PDSCH in one slot;
2) one unicast PDSCH in one slot;
3) one multicast PDSCH FDMed with one unicast PDSCH in one slot.


	vivo
	We have similar comment with ZTE. The proposal seems imply that if UE is provided fdmed-Reception-Multicast, UE can receive at most two PDSCHs within a slot can be received by the UE where if two PDSCHs are received, the two PDSCHs are FDMed unicast PDSCH and multicast PDSCH. Otherwise, UE can receive only one unicast or multicast PDSCH.
We are not sure how to understand the following case: UE is provided fdmed-Reception-Multicast and UE indicates a capability to receive more than one unicast PDSCH per slot (e.g. 2,4,7). In a slot, there is no multicast PDSCH, whether the UE can receive more than one TDMed unicast PDSCHs?
In addition, as we comment in 1st round, the proposed procedure cann’t get optimal performance in the following case. We would like to align the understanding on FDMed case first and then discuss how to handle the collision of multicast PDSCH and uncast PDSCH.



	Moderator
	ZTE’s Proposal for conclusion is aligned with my understanding. i.e., if UE is provided fdmed-Reception-Multicast, UE can receive at most one unicast PDSCH and one multicast PDSCH in a FDM manner, or one unicast PDSCH only, or one multicast PDSCH only, regardless whether UE has the capability to support more that one unicast PDSCH in a slot or not. This is also my answer to vivo’s question. I also explained in first round as following:
· Once UE is provided fdmed-Reception-Multicast, regardless whether UE has the capability of supporting TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot, UE only expects FDM between at most one unicast PDSCH and at most one GC-PDSCH in a slot, and UE does not expect TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot. 
· If UE is not provided fdmed-Reception-Multicast or UE does not support FDM between one unicast PDSCH and one GC-PDSCH in a slot, then UE may expect TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot based on UE capability.

Companies are also encouraged to express if they are OK with ZTE’s proposal for conclusion. Thanks!


	Xiaomi
	We are fine with the proposal.
Regarding the conclusion, I am not sure why the fdmed-Reception-Multicast configuration or FDMed capability impacts UE TDMed PDSCH capability. We would like to hear more views and clarifications on this issue.

	OPPO
	OK with this proposal.

	NTT DOCOMO
	We are fine with proposal 5-2 and ZTE’s proposal.

	CATT
	Similar with Xiaomi’s concern , one multicast SPS PDSCH TDMed with unicast SPS PDSCH in one slot is also supported according to the current proposal. In this case, we suggest to make a working assumption that if a UE is provided  fdmed-Reception-Multicast, the UE shall be support both intra-slot FDMed capability as well as intra-slot TDMed capability for MBS.  
In our view, if UE is provided fdmed-Reception-Multicast, and a more than one unicast SPS PDSCHs are in a slot and no multicast SPS PDSCH is in the slot, the legacy TDMed  SPS PDSCH reception for unicast specified in TS 38.214 can be applied to the UE base on UE’s capability. Thus, we would to modify as follow.
Updated proposal 5-2:
For multicast, if UE is provided fdmed-Reception-Multicast, and if more than one GC-PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs resulting in one up to M1 unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one up to M2 multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in frequency, the UE receives the one with lower configured sps-ConfigIndex.
Note: The value of M1 and M2 is based on the UE capability, such as M1=1, M2=1.


	Lenovo, Motorola Mobility
	I agree with the intention. 
One question for clarification: 
For multicast, if UE is not provided fdmed-Reception-Multicast, should UE assume TDMed unicast and multicast reception as default behavior? OR TDMed unicast and multicast reception is dependent on dedicated RRC configuration?

In addition, regarding ZTE proposed conclusion, we think multicast DG-PDSCH is a separate issue from current FL’s proposal while it is worth further discussion on how to resolve collision when a resulting unicast DG-PDSCH or CG-PDSCH overlaps with a resulting multicast DG-PDSCH or CG-PDSCH. According to current proposal from FL, it seems we are focused only on the case of a resulting unicast CG-PDSCH overlaps with a resulting multicast CG-PDSCH.
Maybe we can make the issue generic, e.g., select the PDSCH with higher priority whatever the resulting unicast PDSCH is a CG or DG and the resulting multicast PDSCH is a CG or DG.


	Spreadtrum
	Fine with ZTE’s proposed conclusion

	Ericsson
	Support

	vivo2
	Thanks for FL’s explanation. For the following part, we don’t think it make sense. Assuming the capability to receive more than one PDSCH per slot is capability A, and FDMed unicast and multicast is capability B. The following understanding means that capability B can disable capability A.  In addition, per the proposal, for the three cases shown in the following figure, it seems only case 1 is supported when UE is provided fdmed-Reception-Multicast, so what’s the difference among these three cases from UE reception perspective? We still prefer to make a common understanding on the FDM case. Then, discuss on how to handle the overlapping.
Once UE is provided fdmed-Reception-Multicast, regardless whether UE has the capability of supporting TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot, UE only expects FDM between at most one unicast PDSCH and at most one GC-PDSCH in a slot, and UE does not expect TDM multiplexing between unicast PDSCH and GC-PDSCH, or unicast PDSCH and unicast PDSCH in a slot.
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	Nokia, NSB
	Fine with ZTE’s proposed conclusion

	Qualcomm
	We prefer to have more time considering the collision issues. It is not clear whether some collision cases can be avoided by gNB scheduling, rather than define respective UE behavior. 

	MediaTek
	Fine with ZTE’s proposed conclusion

	Moderator
	After all the discussions, I feel companies may need more time to think about this issue just as QC suggested. Maybe we can discuss this issue in next meeting. 



Stable TPs and Proposals

Updated proposal 1-2a (Stable):
If UE supports carrier aggregation for unicast, multicast reception on an activated SCell with self-scheduling is supported subject to UE capability in Rel-17.
· UE is not required to perform multicast reception on PCell and SCell or more than one SCell simultaneously. 
· Cross-carrier scheduling for multicast reception is not supported in Rel-17.

Initial proposal 2-3d (Stable):
Regarding the size of DCI format 4_2 for multicast of RRC_CONNECTED UE, 
· the value range of the size is {20..140}


Initial TP 3-1-2 (Stable):
Adopt the following TP for Clause 5.1.4.1 in TS 38.214:
----------------- Start of TP ----------------
5.1.4.1	PDSCH resource mapping with RB symbol level granularity
<Unchanged text is omitted>
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2.
The procedures for PDSCH scheduled by PDCCH with DCI format 1_0 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_1, and the procedures for PDSCH scheduled by DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast. 
<Unchanged text is omitted>
----------------- End of TP ----------------


Initial TP 3-1-3 (Stable):
Adopt the following TP for Clause 5.1.4.2 in TS 38.214:
----------------- Start of TP ----------------
5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
<Unchanged text is omitted>
----------------- End of TP ----------------




Proposals for GTW session

Updated proposal 1-4b:
For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is supported.
· Alt-1: The unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. The following text in Clause 5.1.5 of TS38.214 is deleted.
· “The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability.”
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Appendix 1: Agreements in #102 e-meetings
RAN1#102-e
Agreements:
For RRC_CONNECTED UEs, HARQ-ACK feedback is supported for multicast and no additional evaluation is needed to justify this.
· FFS: The detailed HARQ-ACK feedback solutions, e.g., ACK/NACK based, NACK-only based.
· FFS: HARQ-ACK feedback can be optionally disabled and/or enabled.
Agreements:
For RRC_CONNECTED UEs, at least support group-common PDCCH with CRC scrambled by a common RNTI to schedule a group-common PDSCH, where the scrambling of the group-common PDSCH is based on the same common RNTI.
o   FFS: whether to support UE-specific PDCCH to schedule a PDSCH for MBS.
Agreements:
· For RRC_CONNECTED UEs, define/configure common frequency resource for group-common PDSCH.
· FFS: whether to reuse the BWP framework or not 
· FFS: the relation between the common frequency resource and UE dedicated BWP, e.g., the common frequency resource is a MBS specific BWP, or the common frequency resource is confined within UE’s dedicated BWP, etc. 
· FFS: whether more than one common frequency resource can be configured per UE
Agreements:
· For RRC_CONNECTED UEs, at least support FDM between unicast PDSCH and group-common PDSCH in a slot based on UE capability.
· FFS: TDM or SDM in a slot.
Agreements:
· For RRC_CONNECTED UEs, at least support slot-level repetition for group-common PDSCH. 
· FFS: whether enhancement is needed
Agreements:
· For RRC_CONNECTED UEs, existing CSI feedback can be used for multicast transmission.
· FFS: whether enhancement is needed 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


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

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

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

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

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

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

Agreement:
The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP.
· FFS: Whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Appendix 5: Agreements in #105 e-meetings
RAN1#105-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs
Agreement:
For CSS of group-common PDCCH of PTM scheme 1 for multicast in RRC_CONNECTED state, Alt 2 is supported:
· Alt 2: support a Type-x CSS
· The monitoring priority of Type-x CSS is determined based on the search space set indexes of the Type-x CSS set and USS sets, regardless of which DCI format of group-common PDCCH is configured in the Type-x CSS.
· FFS: Whether the Type-x CSS is a Type-3 CSS
Agreement:
For PTP retransmission of SPS group-common PDSCH, CS-RNTI is used for CRC scrambling of PDCCH with the NDI bit set to 1.

Agreement:
As a baseline, reuse existing fields in DCI format 1_0 with CRC scrambled by C-RNTI for the fields of first DCI format with CRC scrambled with G-RNTI.
· FFS: how to determine the bitlength of FDRA field.
· FFS: Whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields
· Note: All of the fields may not be reused and the size of the fields may not be the same

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

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

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

Agreement:
For reliability of the group-common PDCCH activation of SPS group-common PDSCH, support at least one of the following alternatives.
· Alt 1: retransmit the activation command via group-common PDCCH.
· Alt 2: retransmit the activation command via UE-specific PDCCH.
· Alt 3: retransmit the activation command via MAC-CE.
· FFS other details.
· Note: Down-selection can take into account the HARQ-ACK feedback scheme for SPS activation
Working assumption:
The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.

Agreement:
As a baseline, reuse existing fields in DCI format 1_1 for the fields of the second DCI format with CRC scrambled with G-RNTI.
· FFS: whether ‘Identifier for DCI formats’, ‘TPC command for scheduled PUCCH’, ‘Carrier indicator’ and ‘Bandwidth part indicator’ are needed.
· FFS: How to perform DCI size alignment
· FFS: Whether to include new DCI fields for the second DCI format
· Note: All of the fields may not be reused and the size of the fields may not be the same
Agreement:
For HARQ process management, further study whether/how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.

Mechanisms to improve reliability for RRC_CONNECTED UEs

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Agreement:
Confirm the following working assumption:
The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.

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

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

Agreement:
The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
· At least ‘Identifier for DCI formats’ is not needed.
· FFS: Whether the field should be ignored and reserved, or should be removed.
· For FDRA determination, down-select from following options:
· Option 1:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the resource blocks that can be indicated are
· the resource blocks in the CORESET 0 if CORESET 0 is configured for the cell; and
· the resource blocks in the initial DL bandwidth part if CORESET 0 is not configured for the cell.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· FFS details, e.g., if the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP

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

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

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

Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, down-select from Option 2 and updated Option 3.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· FFS details, e.g., if the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP
· If the size of the first DCI format for GC-PDCCH prior to truncation is larger than the size of DCI format 1_0 monitored in CSS, the bit width of the FDRA field in the first DCI format for GC-PDCCH is reduced by truncating the first few most significant bits such that the size of the first DCI format for GC-PDCCH equals the size of DCI format 1_0 monitored in CSS.
· FFS: Whether the removed/reserved fields can be repurposed for FDRA
· FFS: Solution for the case where the size of the first DCI format for GC-PDCCH prior to padding is smaller than the size of DCI format 1_0 monitored in CSS.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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


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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, Option 2 is supported.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· If the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies ;otherwise, 



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

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

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

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

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

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

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

Mechanisms to improve reliability for RRC_CONNECTED UEs

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

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

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


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


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

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

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

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

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

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

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

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

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

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

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

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

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

Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1

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

Appendix 9: Agreements in #107 e-meetings
RAN1#107-e
Mechanisms to support group scheduling for RRC_CONNECTED UEs
Agreement:
For multicast of RRC_CONNECTED UEs, the G-CS-RNTI(s) is/are configured per serving cell.

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


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


· The quantity  is given by the DM-RS sequence initialization field, if present, in the DCI associated with the PDSCH transmission if multicast DCI format 1_1 is used, otherwise .

Agreement:
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by G-RNTI for multicast:
· Frequency domain resource assignment
· Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of TS38.214
· VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5 in TS38.212
· Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of TS38.214
· New data indicator – 1 bit
· Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2 in TS38.212
· HARQ process number – [4 or 5] bits
· Downlink assignment index – 2 bits as defined in Clause 9.1.3 of TS 38.213, as counter DAI
· PUCCH resource indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Clause 9.2.3 of TS38.213
· Reserved bits –3 bits
· FFS: Some of the fields may be not useful and can be reserved in some conditions, and FFS the details of the conditions
· FFS: other fields, e.g. for HARQ enabling/disabling
Note: Whether new fields are defined for multicast DCI format 1_0 can be discussed separately. The reserved bits can be used for new fields if needed.
Agreement:
For the LBRM/TBS determination for PTP retransmission of multicast, Option 2 is supported.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission
· Note: The UE is not required to soft combine the PTM initial transmission and the PTP retransmission in case of different circular buffer
· FFS: spec impact, if any

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

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

Conclusion:
For multicast of RRC-CONNECTED UEs, support CFR associated with UE active BWP, where UE active BWP can be an RRC reconfigured initial DL BWP (using Option#2 for configuring initial BWP according to the Annex B.2 of TS 38.331).

Agreement:
Multicast DCI format 1_1 includes all configurable fields of unicast DCI format 1_1 except
· Identifier for DCI formats, TPC command for scheduled PUCCH, SRS request
· FFS: Scell dormancy indication
· One-shot HARQ-ACK request, PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), ChannelAccess-Cpext
· CBGTI, CBGFI
· Minimum applicable scheduling offset indicator
· FFS: Carrier indicator, BWP indicator, ZP CSI-RS trigger
· FFS: MCS/NDI/RV for TB2

Conclusion:
If a CFR is configured in a dedicated unicast BWP for multicast in RRC-CONNECTED state, it is up to gNB’s configuration whether to use the CORESET configured in PDCCH-config-Multicast in the CFR for unicast transmission or PTP retransmission of multicast.

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

Agreement:
A list of up to 8 k1 values can be configured by higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 to be applied to multicast DCI format 1_0 for RRC_CONNECTED UEs. If the higher layer parameter dl-DataToUL-ACK-MulticastDciFormat1_0 is not provided, k1 list {1, 2, 3, 4, 5, 6, 7, 8} is applied to multicast DCI format 1_0.
· The size of ‘PDSCH-to-HARQ_feedback timing indicator’ field of multicast DCI format 1_0 is fixed at 3 bits.

Agreement:
If locationAndBandwidth-Multicast is not configured in a cfr-Config-Multicast, the default value is the locationAndBandwidth of the DL BWP in which the cfr-Config-Multicast is configured.

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

[bookmark: _Hlk88313982]Agreement:
For multicast in RRC_CONNECTED state, 
· Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI.
· SPS-Config-Multicast(s) configured in CFR for multicast cannot be activated by unicast PDCCH with CS-RNTI, but can be deactivated by unicast PDCCH with CS-RNTI.

Agreement:
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI formats.

Agreement:
For multicast, if a UE is configured with a CFR in the active DL BWP, for timer-based active DL BWP switching to a default BWP, option 1 is supported.
· Option 1: UE also starts or restarts BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) for multicast on/for the active BWP or when a MAC PDU for is received in a configured downlink assignment for multicast.
· UE does not start or restart BWP-InactivityTimer when it successfully decodes a GC-PDCCH addressed to group-common RNTI (e.g., G-RNTI or G-CS-RNTI) for broadcast.

Mechanisms to improve reliability for RRC_CONNECTED UEs
Agreement:
When UE is configured with different codebook types for unicast and multicast and when UE is scheduled to multiplex HARQ-ACK for unicast and HARQ-ACK for multicast with the same priority in the same PUCCH slot, 
· UE generates two separate sub-codebooks for unicast and multicast respectively and then concatenates them by appending sub-codebook for multicast to the sub-codebook for unicast. 
· Note: The PUCCH resource for transmitting the codebook is based on the last unicast DCI.
· FFS: when Type-3 HARQ-ACK codebook or enhanced Type-2 codebook is used for unicast
· Define a UE capability 

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

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

Agreement:
For a UE that supports multicast, the same TDRA table applies to all G-RNTIs if configured on a given serving cell. 

Agreement:
For a UE that supports multicast, when PUCCH-Config for ACK/NACK based feedback for multicast is configured separately from unicast, the PUCCH-Config is applied to all G-RNTIs with ACK/NACK based feedback with the same priority on a given serving cell. 
· Note: The dl-DataToUL-ACK is included in PUCCH-Config

Agreement:
At least for ACK/NACK based feedback, for obtaining a transmission power for a PUCCH, for Type-2 codebook,  is determined as follows:
· ,  where
·  is computed as in R15/R16.
·  is the total number of bits for all configured G-RNTIs.

Agreement:
· For PTM retransmission, 
· if UE is configured to enable/disable HARQ-ACK per group-common DCI indication for initial transmission, whether HARQ-ACK is enabled/disabled for PTM retransmission also follows the indication in the group-common DCI scheduling the PTM retransmission. 
· if UE is configured directly whether the HARQ-ACK is enabled/disabled, it applies to both PTM initial transmission and retransmission. 
· For PTP retransmission, the HARQ-ACK is always enabled. 

Agreement:
Support enabling/disabling HARQ-ACK for NACK-only based feedback. 
· The relevant agreements made for ACK/NACK based feedback can be extended for the support of NACK-only, including:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI and the configuration is per G-RNTI.
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled and the configuration is per G-RNTI. 

Agreement:
HARQ-ACK feedback option is configured per G-CS-RNTI. 

Agreement:
For group-common DCI indicating whether ACK/NACK based HARQ-ACK feedback is enabled/disabled, the “enabling/disabling HARQ-ACK feedback indication” is included in DCI format 1_1 scrambled by G-RNTI
· 	For DCI format 1_1 scrambled by G-CS-RNTI, it is discussed separately. 

Agreement:
For the DCI format including the field of “enabling/disabling HARQ-ACK feedback indication” for multicast scheduling, the field is a new field with 1 bit. 

Agreement:
For multicast SPS PDSCH without PDCCH scheduling, support the following:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI for multicast SPS activation. 
· The configuration is per G-CS-RNTI.
· Separate UE capability is needed from that for dynamic scheduling for multicast. 
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled. 
· The configuration is per G-CS-RNTI. 

Agreement:
For the Type-1 codebook construction for FDM-ed unicast and multicast via Opt 4 (from the previous agreement), when UE is configured with multiple G-RNTIs and UE is configured with fdmed-Reception-Multicast, the sub-codebook for multicast consists of the sub-codebooks for each G-RNTI by appending one to another in ascending order of G-RNTI value.
· The sub-codebook for each G-RNTI is generated per the k1 and TDRA configurations for the same G-RNTI as the legacy procedure. 
· FFS: whether/how to reduce the Type-1 codebook size when multiple G-RNTIs are configured.
· Note: The maximum number of G-RNTI(s) configured to UE for the FDMed unicast and multicast Type-1 codebook is up to UE capability which will be discussed in UE features.

Basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs
Agreement:
Confirm the working assumption made at RAN1#106bis-e:
Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1

R1-2112645	[DRAFT] Reply LS on MCCH change notification	Moderator (BBC)
Final LS is endorsed in R1-2112646


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

Conclusion:
For broadcast reception, the DCI 1_0 format for GC-PDCCH scheduling a GC-PDSCH does not include the field TB scaling.

Agreement:
For broadcast reception, the following options is supported for VRB-to-PRB mapping field in the DCI format 1_0 for GC-PDCCH scheduling a GC-PDSCH
· Opt-1: DCI includes the VRB-to-PRB mapping field with 1 bit according to Table 7.3.1.2.2-5 in TS 38.212
· Note: DL resource allocation type 0 is not supported in DCI format 1_0

Working assumption:
For FDRA determination of the DCI format 1_0 for GC-PDCCH for broadcast reception:
· 
 is the size of CORESET 0 if CORESET 0 is configured for the cell; and the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· If the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies ;otherwise, 

Agreement:
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs:
· The CFR frequency resources used for MCCH and MTCH are configured by SIBx;
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MCCH is configured by SIBx
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MTCH is configured by MCCH. If the PDCCH-config/PDSCH-config for MTCH is not configured, the PDCCH-config/PDSCH-config for GC-PDCCH/PDSCH carrying MCCH configured by SIBx is reused for GC-PDCCH/PDSCH carrying MTCH.

Agreement:
Adding the following PDSCH TDRA table determination rule for broadcast to Table 5.1.2.1.1-1 of TS38.214.
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	pdsch-Config-broadcast includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

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

	
	
	2
	No
	-
	-
	Default B

	
	
	3
	No
	-
	-
	Default C

	
	
	
	
	
	
	

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

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



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

Agreement:
For RRC_IDLE/INACTIVE UEs, for slot-level repetition for MTCH, support:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format 1_0 with the G-RNTI.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Broadcast
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.

Agreement:
The following agreements for RRC_CONECTED UEs also apply for broadcast reception with UEs in RRC_IDLE/ RRC_INACTIVE states, with the following updates:

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

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

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

For LBRM and TBS determination for GC-PDSCH for broadcast reception:
· the maximum number of layers is 1
· the maximum modulation order can be determined from mcs-Table in PDSCH-Config for broadcast. 
· If mcs-Table in PDSCH-Config is not configured in CFR for broadcast, Table 5.1.3.1-1 in TS38.214 is used.

Agreement:
Confirm the following working assumption with the following note:
· Note: Confirming this WA does not have impact on the down-selection decision for CFR cases
Working assumption
For FDRA determination of the DCI format 1_0 for GC-PDCCH for broadcast reception:
· 
 is the size of CORESET 0 if CORESET 0 is configured for the cell; and the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· If the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies ;otherwise, 

Conclusion:
RAN1 cannot get consensus on the support of Case D and/or Case E.

Conclusion:
Is up to RAN2 decision:
· the configuration of the MTCH scheduling window parameters: monitoring periodicity and the starting of the periodicity:
· whether the MTCH scheduling window is associated to one or multiple or all G-RNTIs
Send an LS to RAN2 to inform about RAN1 conclusion
R1-2112850	LS on MTCH scheduling window
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