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1. Introduction
This contribution is the summary of the contributions in response to RAN2 LS in R1-2304325 on multicast reception in RRC_INACTIVE.
2. Discussion 
In RAN2 LS, the agreements on multicast reception in RRC_INACTIVE were attached to inform the RAN1. 
	RAN2#121bis-e agreements:
1. CFR for multicast reception in RRC_INACTIVE
· From the location&bandwidth and SCS configuration perspective, follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE.
· Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. FFS whether we need to restrict that one CFR is completely contained within the other in this case (we should understand what the issue is otherwise).
· Case B and case D are not supported for multicast CFR in RRC_INACTIVE.
· Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation. FFS whether this causes some issues which need to be addressed.
· The same CFR is used for multicast MCCH and MTCH. It can be revisited if there is any issue found, e.g. for RedCap UEs.

2. HARQ Operation (including beam and DCI format)
· HARQ feedback related information in the DCI is not needed or can be ignored for multicast transmission to RRC_INACTIVE UE. 
· The HARQ operation for multicast reception in RRC_INACTIVE is same as the operation without HARQ feedback in RRC_CONNECTED state.
· The multicast transmission in RRC_INACTIVE is performed via beam sweeping based on SSB index like broadcast MBS (i.e. beam information is not needed in DCI).
· For MTCH, RAN2 assumes to reuse the same DCI format of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used. We will ask RAN1 to confirm whether it is feasible and whether both 4-1 and 4-2 are needed.



The following questions were asked by RAN2. These questions will be discussed one by one in the following sessions. 
	· Question 1: Is the following RAN2 assumption feasible? If feasible, whether both DCI format 4-1 and DCI format 4-2 are needed? 
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used.
· Question 2: Is the following RAN2 understanding correct?
· RAN2 understanding is that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE (as that is supported in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH).
· Question 3: Is it feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH?
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
· 3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 



2.1 DCI format for multicast reception in INACTIVE 
For the Q1 from RAN2, RAN1 needs to answer first whether RAN2 assumption is feasible. Based on the submitted contributions, OPPO [10] consider RAN2 assumption is not feasible. 
· RAN2’s assumption may not be feasible to use DCI format 4_0 scheduling MCCH and DCI format 4_1/4_2 scheduling MTCH for multicast in RRC_INACTIVE. [10]
In OPPO’s view, CFR used for DCI Format 4_1/4_2 is unclear and it could be problematic switching across different BWPs due to different DCI formats on different CFR. According to FL’s understanding of RAN2#121bis agreements “Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently”, the CFR for DCI format 4_1/4_2 is clear. Regarding the possible BWP switching, the CFR is only configured on initial BWP or CORESET 0, there is no BWP switching issue.
Proposal 1: From RAN1’s perspective, the following RAN2 assumption is feasible.  
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used.

	Company
	Comments

	Qualcomm
	ok

	vivo
	Support 

	Nokia1
	This proposal can only be agreed if proposals 2 and 3 are concluded.

Note, irrespective of response to proposals 2 and 3, we think it would be useful to add a note to highlight to RAN2, 

Note1:   FFS how INACTIVE UEs interpret certain connected mode DCI fields and if additional information is required to assist INACTIVE UEs in interpreting connected mode DCIs (e.g., DCI size, CFR starting offset, etc. due to CFR being different for RRC_INACTIVE and CONNECTED UEs)

	CMCC
	Ok

	MediaTek
	This proposal is relevant with the proposal 2 and proposal 3, we can directly discuss the proposal 2 and proposal 3.

	Samsung
	OK

	OPPO
	With the clarification form FL, we are basically fine with the proposal. But we share the view that this proposal is related to proposal 2 and proposal 3, as indicated below, we prefer to use 4-1 only.

	CATT
	OK



If the above RAN2 assumption is feasible, no company raised the concern that the DCI format 4_0 can be re-used for multicast MCCH scheduling. For multicast MTCH scheduling, at least the DCI format 4_1 can be re-used or used as the basic DCI format. However, companies shared different views on DCI format 4_2.
DCI format 4_2 is needed for Rel-18 multicast reception: Huawei [5], Qualcomm [9], OPPO [10], Nokia [12], MTK [14], Ericsson [15]
· Both DCI format 4-1/4-2 are needed, in case the same DCI and PDSCH are to be received by the Ues in RRC_INACTIVE and RRC_CONNECTED states for the same multicast service [12]
· RAN1 to study further how RRC_INACTVIE UEs process the MTCH DCI size and data fields [12]
· RAN2 needs to study the notification mechanism for indicating the DCI format 4_2 size. [14]
· The PRI Field regarding HARQ feedback in DCI 4_1 or 4_2, should be ignored by the UE since no harq feedback will be provided. [15]
DCI format 4_2 can not be reused: vivo [2] (?),  ZTE [4], CMCC [6], Apple [7]
· RAN2 assumption is feasible if corresponding higher layer parameters to determine each field of DCI format 4_2 is provided in RRCRelease or SIB.  RAN1 does not see clear use case for DCI format 4-2. [2]
· Multiple layer transmission, two TB transmission, rate-matching pattern indication, and priority indication are not feasible for multicast reception in RRC_INACTIVE [6]
· gNB could not determine the DL beam for UE in RRC_INACTIVE [7] 
· More CFR resources need to be reserved to support DCI format 4_2 due to beam sweeping [7]
To facilitate the progress, FL proposes to have separate proposals for DCI format 4_0/4_1 and DCI format 4_2.
Proposal 2: From RAN1’s perspective, DCI format 4_0 can be reused for multicast MCCH reception in RRC_INACTIVE. At least DCI format 4_1 can be reused for multicast MTCH reception in RRC_INACTIVE.  

	Company
	Comments

	Qualcomm
	ok

	vivo
	Proposal 2 mat not be needed since we say that RAN2 assumption is feasible in Proposal 1, which means that all DCI formats of DCI format 4_0/4_1 and 4_2 can be reused for multicast in RRC_INACTIVE. The issue we need to discuss is whether DCI format 4_2 is needed or not for multicast MTCH reception in RRC_INACTIVE.

	Nokia1
	We support the first part of the proposal.  The second part can also be agreed but we would prefer that is agreed once a decision on 4-2 is made.


	CMCC
	OK

	Huawei, HiSilicon
	This is RAN2-led without RAN1 objective and TU. If the proposal says at least 4_1, it basically means 4_2 will not be used. Supporting multicast in inactive state at least solves one scenario that UEs in both inactive and connected states can receive the same multicast contents. Hence, it 4_2 is used for connected state, it is not good to preclude using 4_2 from specification for multicast in inactive but it could be up to NW to decide which format is going to be used by configuration

	ZTE
	We think support the proposal.
We have the concern on the support of DCI format 4_2. The configuration for the multicast reception for RRC_INACTIVE UE can be configured by SIB. However, a lot of configurations for DCI format 4_2 are related to the UE capability, e.g., two transport blocks, priority indication, etc. The gNB cannot configure such configurations without knowing the UE capability. This may lead to DCI format 4_2 cannot be used.

	MediaTek
	We are basically ok with the proposal. However, for reusing the broadcast MCCH DCI 4_0 for multiact MCCH, one issue needed to be resolved is that how does the UE can differentiate received DCI 4_0 is for multicast MCCH or broadcast MCCH in physical layer since the UE can receive the multicast and broadcast in RRC INACTIVE state in Rel-18. One simple solution is to use the RNTI to differentiate them, e.g., the RNTI used for multicast MCCH is different broadcast MCCH. But which RNTI used for multicast MCCH is not decided by RAN2, based on the situation, we can add a note for clarification.
Note: The RNTI used for multicast MCCH DCI format is different from than that of broadcast MCCH DCI format.

	Samsung
	OK.

	OPPO
	OK

	CATT
	OK

	Apple
	@MediaTek, the note seems not necessary. RAN2 can handle this in their design. 
As DCI format 4_2 is discussed in another Proposal, ‘at least’ is removed to make the Proposal clearer.
Proposal 2_v1: From RAN1’s perspective, DCI format 4_0 can be reused for multicast MCCH reception in RRC_INACTIVE. DCI format 4_1 can be reused for multicast MTCH reception in RRC_INACTIVE.  

	Qualcomm2
	ok

	Nokia2
	Ok

	ZTE
	OK

	vivo
	Ok

	MediaTek
	Thanks for FL’s response, after further checking RAN2’s discussion status, we are Ok with the proposal and not to add a note.



Proposal 3: For multicast MTCH reception in RRC INACTIVE, down-select from below two options.  
Option 1: DCI format 4_2 can be used for multicast MTCH reception in RRC_INACTIVE.
· FFS: whether/how to support the MIMO operation with DCI format 4-2
· FFS: DCI size determination with configurable field 
Option 2: DCI format 4_2 can NOT be used for multicast MTCH reception in RRC_INACTIVE.

Please provide views which option is preferred.
	Company
	Comments

	Qualcomm
	We think Opt1 is possible when UE stays in the serving cell and continues using the multicast configuration of DCI format 4_1 and/or 4_2 in RRC_CONNECTED unless gNB indicates the configuration is not valid. 
In our view, the multicast MCCH only needs to configure DCI format 4_1 but not DCI format 4_2 with configurable DCI size and optional fields. If the UE moves to another cell, DCI format 4_1 broadcasted in multicast MCCH will be used and DCI format 4_2 cannot be used in this case.

	vivo
	We don’t see clear use case to use DCI format 4_2 for MTCH in RRC_INACTIVE. If DCI format 4_2 is used, many parameters needs to be provided via RRCRelease message or SIB to determine each field but many of these fields are not applicable for UE in RRC_INACTIVE. We prefer to use DCI format 4_1 only for multicast MTCH reception in RRC_INACTIVE for simplicity.

	Nokia1
	We support option 1.
For the first FFS, our initial view, is that for INACTIVE UEs without feedback, RAN1 should discuss extending beam sweeping functionality to MCast services, as agreed by RAN2. 
For the second FFS, our initial view, is that additional information would need to be conveyed to INACTIVE UEs (e.g., via the MCCH) to make them aware DCI size, which is anyway doable easily.
It is clear that there will be a mixture of Rel-17/18 UEs in a cell and that the Rel-17 UEs should not be affected due to presence of Rel-18 UEs in the cell. Assuming that Rel-17 UEs use the DCI format 4_2, as soon as you enable transmission to RRC_INACTIVE UEs, we want to avoid reconfiguring all those Rel-17 UEs to now use DCI format 4_1, and instead maintain the one PDCCH scheduling the one PDSCH for all UEs (as agreed by RAN2). 
The other option could be to use one DCI for RRC_INACTIVE UEs, and another DCI for RRC_CONNECTED UEs in such scenario, scheduling the same PDSCH transmissions. This could be studied, but so far, we have not seen strong reason to go in this direction.


	CMCC
	Our preference is option 2 because the MIMO related field are not feasible to be used for RRC_INACTIVE UEs.
Regarding the arguments to support DCI format 4_2 that sharing the same DCI format 4_2 with RRC_CONNECTED UEs, if the multicast CFR for CONNECTED UE and INACTIVE UE are not the same, the same DCI format4_2 are not feasible. 
But we are also ok to discuss option 1.

	Huawei, HiSilicon
	Proposal 2 and proposal 3 should be discussed together as the reasoning as made to proposal2. Regarding FFS points, I assume any RAN1 impact if any including whether/how to address the FFS points can be discussed in the maintenance phase since there is no TU for RAN1. 

	ZTE
	As discussed above, we have concern on DCI format 4_2. We prefer Option 2.

	MediaTek
	We slightly prefer option 1. The main motivation for introducing the multicast reception in RRC INACTIVE is to address the NW congestion. If UE is receiving the multicast service with high reliability in RRC CONNECTED state and is switched into the RRC INACTIVE by NW scheduling, it still can use the previous mechanism to receive the same multicast service, e.g., using the same DCI format and ignoring the HARQ-ACK related field(Note: HARQ-ACK is not supported by UE receiving multicast in RRC INACTIVE).

	Samsung
	Option 2. 
Agree with previous comments by ZTE.

	OPPO
	Although we agree that 4-2 can be used for MTCH in RRC_INACTIVE in some cases, we have not seen the clear benefit to support it additionally given MTCH scheduling can already been supported by 4-1. Therefore, we prefer to support 4-1 only, we are open to support 4-2 also if it could be fully up to gNB configuration (i.e. no additional specification work).

	CATT
	Option2 is our preference. 

	Apple
	According to the feedback and offline discussions, the motivation to reuse the DCI format 4_2 is to allow inactive UE to receive the same multicast service as connected UE with the same resources. Some companies have concerns on flexible size information field configuration for inactive UE, and sharing the same multicast resource could have negative impacts to connected UE. Basically, DCI format 4_2 is feasible to be reused for  multicast in RRC_INACTIVE with DCI size /field information delivering to inactive UE via MCCH/SIB/RRC release message. Regarding the necessity of re-use DCI format 4_2, companies have the different views as showing blow.
Option 1 support by : Qualcomm, Nokia, HW, MTK,
Option 2 support by : vivo, CMCC, ZTE, Samsung, OPPO, CATT
Based on the current situation, it seems hard to get consensus to support DCI format 4_2 for multicast in RRC_INACTIVE. The Proposal 3 is updated as below.
Proposal 3_v1: There is no consensus to support DCI format 4_2 for multicast MTCH reception in RRC INACTIVE in RAN1.
Please check and share views on the updated Proposal.

	Qualcomm2
	To clarify our views, we think Option 1 or Option 2 depends on the scenarios. There is no intention to introduce additional signaling in SIB/MCCH to support DCI format 4_2. We suggest the wording as: 
Proposal 3_v1: There is no consensus to support that DCI format 4_2 if configured for multicast MTCH in RRC_CONNECTED can always be used for multicast MTCH reception in RRC INACTIVE in from RAN1 perspective.


	Nokia2
	We believe that DCI format 4-2 for multicast can and should be supported.  Reporting back to RAN2 “a lack of consensus” implies that there are no scenarios where this format can be supported, which is incorrect.  We would like to explain to RAN2 that DCI format 4-2 can be supported but at a slightly higher cost in terms of signalling, gNB configuration considerations and specification effort, than DCI format 4-1.
Our revised proposal to capture this opinion is below:

Proposal 3_v3: Support of DCI format 4-2 is feasible but will require slightly more over the air signalling compared to DCI format 4-1 and more gNB configuration considerations, due to the configurable sizes of DCI fields, beam sweeping options and additional DCI fields that need to be ignored compared to DCI format 4-1. 
Regarding some other companies concerns: 
Regarding CMCC’s comments, RAN2’s agreement is to use the same DCI that schedules both RRC_INACTIVE and RRC_CONENCTED UEs. RAN2 did not agree to use two different DCIs for different RRC states. CFR alignment is indeed a problem in some scenarios (no matter whether this is format 4_1 or 4_2), and we propose a simple solution in our paper. 
Regarding ZTE’s comments, the UE will simply need to know the field sizes of the DCI format 4_2 and simply ignore such fields. Given RAN2 understanding is to reuse both formats and given that limiting to 4_1 would force gNB to only use 4_1 in case RRC_INACTIVE is enabled, it would affect also Rel-17 UEs receiving the service in CONNECTED state, which is to be avoided.  Signalling overhead in SIB/MCCH is of a concern of RAN2, therefore, they can define some ways to overcome, if such issue is seen as a problem.

	ZTE
	Given we cannot achieve consensus on the reusing DCI format 4_2 and there may be a lot of issues to be discussed if DCI format 4_2 is used, we think we should not give a hint to RAN2 that DCI format 4_2 can be reused. We are fine with Proposal 3_v1.

	vivo
	We are fine with Proposal 3_v1. The issues to use DCI format 4_2 in RRC_INACTIVE includes:
1) configurable DCI sizeit can be solved if gNB provides corresponding parameters in RRCRelease or SIB.
2) The supporting of DCI format 4_2 is an enhanced UE capability comparing with supporting of DCI format 4-1 which is a basic capability to support multicast in Rel-17.  For Rel-18 multicast reception in RRC_INACTIVE, the capabilities may be same. If the UE moves to another cell, gNB cannot know whether a UE supports DCI format 4_2 or not.

	
	



2.2 MTCH PDSCH aggregation
According to the submitted contributions, it’s common understanding that Rel-17 defined PDSCH aggregation mechanism for broadcast and multicast service can be re-used for multicast MTCH in RRC_INACTIVE.  The proposed response to question 2 is shown below.

Proposal 4: RAN1 confirms the RAN2 understanding is correct. Slot-level PDSCH repetition is supported for multicast MTCH PDSCH reception in RRC_INACTIVE
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per G-RNTI for multicast MTCH PDSCH in RRC_INACTIVE
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table for scheduling multicast MTCH PDSCH in RRC_INACTIVE. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same multicast PDSCH.

	Company
	Comments

	Qualcomm
	ok

	vivo
	Support

	Nokia1
	We support the proposal.

	CMCC
	OK

	Huawei, HiSilicon
	Ok in general, but not sure whether the (Config B) is relevant since RAN2 LS only asked about aggregation. 

	ZTE
	Support. We think we just need to respond to RAN2 that RAN2 understanding is correct.

	Samsung
	OK

	OPPO
	OK

	CATT
	OK

	Apple
	Thanks for the input. The Proposal 4 is stable.



2.3 CSS for multicast in RRC_INCATIVE 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE :
Yes: vivo [2], ZTE [4], Huawei [5], Qualcomm [9], OPPO [10], MTK [14], Ericsson [15]
No: CMCC [6], Apple [7], Nokia [12]
· Reusing same CSS type as broadcast MCCH and MTCH for multicast MCCH and MTCH in RRC_INACTIVE, i.e., Type0 or Type0B CSS [6]
· The search space for multicast in RRC_INACTIVE can either reuse the Rel-17search space for broadcast MTCH or update type 3 CSS with beam sweeping [7]
· RAN1 to further study the CSS type for multicast MTCH, to support UEs in the RRC_INACTIVE state [12]
Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE: 
Yes: vivo [2], ZTE: [4] (same CSS is feasible), Huawei [5], CMCC [6], Apple [7], Qualcomm [9], OPPO[10], Nokia [12], MTK [14]
Proposal 5: From RAN1’s view, Separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE.  

	Company
	Comments

	Qualcomm
	ok

	vivo
	Support

	Nokia1
	We support the proposal.
Note,in our paper, we did not say reusing is NOT possible. 

	CMCC
	ok

	Huawei, HiSilicon
	Ok

	ZTE
	OK
We would like to check companies views that whether there is PDCCH dropping for the UE in inactive state when the same CSS is reused because, in RRC connected state, we have PDCCH dropping. Our understanding is that there is no PDCCH dropping. It is a bit different from the RRC connected UE.

	MediaTek
	ok

	Samsung
	OK.

	OPPO
	OK

	CATT
	OK

	Apple
	Thanks for the input. The Proposal 5 is stable.



Proposal 6: For multicast MTCH reception in RRC INACTIVE, down-select from below two options.  
Option 1: The same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can be reused for MTCH in RRC_INACTIVE.
Option 2: Rel-17 defined CSS for multicast MTCH can’t be directly reused by multicast MTCH in RRC_INACTVIE
· FFS: CSS type for multicast MTCH supporting UEs in the RRC_INACTIVE state
Please provide views on which option is preferred.
	Company
	Comments

	Qualcomm
	We think Option 1 is possible when UE stays in the serving cell and continues using the multicast configuration of Type3-CSS in RRC_CONNECTED unless gNB indicates the configuration is not valid. 
If the UE moves to another cell, Type3 CSS for multicast MTCH in RRC_CONNECTED may not be directly reused by multicast MTCH in this case. 
In our view, we need to discuss what is the CSS for multicast MTCH in RRC_INACTIVE can be configured by multicast MCCH:
Alt1: Type3 CSS with beam sweeping can be configured for DCI Format 4_1 for multicast MTCH in RRC_INACTIVE.
Alt2: Type0/0B CSS with beam sweeping can be configured and add DCI format 4_1 in Type0/0B CSS for multicast MTCH in RRC_INACTIVE.

	vivo
	Per our understanding, the motivation that RAN2 wants to ruse the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE same as multicast MTCH in RRC_CONNECTED is that UE can monitor PDCCH in the same CSS when RRC state is changed, e.g. from RRC_CONNECTED to RRC_INACTIVE. We agree that Rel-16 type3 CSS for multicast in RRC_CONNECTED does not support beam sweep but RAN2 had the following agreement.  We can consider to use the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED for MTCH in RRC_INACTIVE and support beam sweeping for the CSS for MTCH in RRC_INACTIVE.
· The multicast transmission in RRC_INACTIVE is performed via beam sweeping based on SSB index like broadcast MBS (i.e. beam information is not needed in DCI).


	Nokia1
	In our view, RAN2 have already made an agreement indicating that some form of beam sweeping should be supported by INACTIVE UEs.  Given this expectation, RAN1 should first discuss if this is feasible.  

If this is feasible, whether this functionality requires an enhancement to the existing Type-3 CSS (option 1) or is a new CSS (option 2), is a separate question for RAN1 to discuss.


	CMCC
	The key discussion point is how to support beam sweeping for INACTIVE multicast MTCH PDCCH.
Two alternatives proposed by Qualcomm are more useful to be discussed.

	Huawei, HiSilicon
	We also noted that the Type-3 CSS could also be configured for broadcast on SCell as follows:
-	searchSpaceMCCH and searchSpaceMTCH on a secondary cell for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast, and
so the CSS type is just the naming issue. To answer the question, maybe we can respond that the same CSS Type can be reused. Any spec impact, can be further discussed either in RAN1 or RAN2 or both. 

	ZTE
	We think we can first respond to RAN2 that reusing is feasible. Regrading the beam sweeping, we think we have had the mechanism and it can be reused directly. This may not a big issue. It can be discussed by RAN1 further because such change have no impact to RAN2. 

	MediaTek
	After further checking the background with R2 colleague, we share the similar view with Nokia.

	Samsung
	Re-use of the Type-3 CSS set is possible (option 1). 

	OPPO
	Support Option 1.

	CATT
	Option 1

	Apple
	Thanks for the discussion. As pointed out by Huawei, type 3 CSS with beam sweeping was already supported in Rel1-7 broadcast reception in Scell, it’s clear that type3 CSS for other DCI formats will not apply beam sweeping. In addition, RAN2 already agreed to support beam sweeping for multicast transmission in RRC_INACTIVE, so from RAN1 perspective, it is feasible to reuse type3 CSS with beam sweeping for multicast reception by inactive UE. 
According to inputs, marjory companies support Option1. The proposal is updated accordingly. 
Proposal 6_v1: For multicast MTCH reception in RRC INACTIVE, the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can be reused for MTCH in RRC_INACTIVE.
Please check and share views on the updated Proposal.

	Qualcomm2
	Type3-CSS is only configured for RRC_CONNECTED UE and no beam sweeping is applied. For SCell, Type3-CSS for broadcast DCI format 4_0 is configured for RRC_CONNECTED UEs and PDCCH/PDSCH is using the same beam as the associated SSB, but not using beam sweeping in this case. 
Beam sweeping is needed to enable RRC_INACTIVE UE to directly read multicast MCCH/MTCH broadcasted in SIB/MCCH without going into the RRC_CONNECTED mode. 
RAN1 needs to discuss whether beam sweeping can be applied to Type3-CSS for DCI format 4_1 for multicast MTCH for RRC_INACTIVE UEs via multicast MCCH.
Proposal 6_v2: There is no consensus that the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can always be reused for MTCH in RRC_INACTIVE from RAN1 perspective.

	Huawei, HiSilicon2
	Regarding the response to Q3 after further checking, I would update our view as that:
· Question 3: Is it feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH?
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
Type3 is defined for multicast MTCH in connected, the key point is whether the same CSS can be reused given CSS type is just the name issue which would be probably reused as well. Supporting beam sweeping does not mean the same CSS cannot be reused. SS#0 is associated with SSB and can be configured for multicast in Rel-17. When the CSS for multicast in inactive is SS other SS0 and the association with SSB is defined as the CSS for broadcast MTCH in R17, it does not mean such CSS cannot be used for multicast in RRC connected UE, though legacy multicast in connected state does not know such association. 
3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 
Similarly, we can focus on whether the same CSS can be reused in stead of the CSS Type. To understanding, even for Rel-17, C CSS type is defined. With this understanding, for 3.2) we can response that the same or separate CSS can be configured for multicast MCCH and MTCH in inactive state.

	Nokia2
	Referring back to the original LS question that this specific proposal is trying to address, we feel that Apple’s proposal 6v1 response, is fair and accurate and one we can support for the LS response.
As has been pointed out by more than one company, which CSS is the actually best to use, can be left for further discussions.

	ZTE
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]We support Proposal 6_v1. 

	vivo
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16]To my knowledge, for SIB reception (e.g. SIB1), same type CSS can be used for UE in RRC_CONNECTED and RRC_IDLE/INACTIVE. For UE in RRC_CONNECTED, there is no need to define a mapping between PDCCH monitoring occasions and SSB(s). For monitoring this search space set, the QCL assumption is determined as descried in 10.1 of 38213. For multicast reception, it may be similar that for the same type3 CSS, beam seeping can be supported for RRC_INACTIVE and QCL assumption is determined as current spec for RRC_CONNECTED.
Considering the current situation, if it is hard to converge, we can go with Proposal 6_v1.1

	Qualcomm3
	It should be clear that the Type3-CSS can only be configured via unicast RRC signaling and the QCL assumption is determined but not beam sweeping. So, if Type-3 CSS is enabled to be used for RRC_INACTIVE UEs, UE may keep using the Type-3 CSS as RRC_CONN assuming the determined QCL assumption or UE can be configured with Type-3 CSS for multicast MTCH DCI format with beam sweeping. But this is not supported so far and need potential spec change. It is not reasonable to only say it is feasible and expect RAN1 to further discuss the details, although there is no allocated TUs for R18 multicast. 
Therefore, if go with Proposal 6_v1, we suggest adding this.
Proposal 6_v1a: For multicast MTCH reception in RRC INACTIVE, the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can be reused for MTCH in RRC_INACTIVE if UE can be configured with the Type-3 CSS for multicast MTCH DCI format with beam sweeping from RAN1 perspective.


	MediaTek
	We tend to agree with QC’s view that the current Type-3 CSS does not support beam sweeping. Regarding the QC’s proposal, we have some question that which RAN WG will discuss the enhancement for Type 3 CSS with beam sweeping?
Another alternative solution is to reuse the broadcast Type0/0B CSS for multicast in RRC INACTIVIE since it already supports the beam sweeping.


3. Proposed reply LS
	3GPP TSG RAN WG1 #113			R1-23xxxxx
Incheon, Korea, May 22nd – May 26th, 2023

Title:	Draft Reply LS to RAN2 on multicast reception in RRC_INACTIVE
Response to:	R1-2304325/ R2-2304330
Release:	Rel-18
Work Item:	NR_MBS_enh-Core

Source:	Apple, [RAN1]
To:	RAN2
Cc:	-

Contact Person:	
Name:	Chunhai Yao

E-mail Address:	Chunhai_yao@apple.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None


1. Overall Description:
RAN1 thanks RAN2 for the LS R1-2304325/ R2-2304330 on multicast reception in RRC_INACTIVE.
RAN1 would like to provide the answers to the following questions:
· Question 1: Is the following RAN2 assumption feasible? If feasible, whether both DCI format 4-1 and DCI format 4-2 are needed? 
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used.
Reply: 
From RAN1 perspective, DCI format 4_0 can be reused for multicast MCCH reception in RRC_INACTIVE. DCI format 4_1 can be reused for multicast MTCH reception in RRC_INACTIVE. There is no consensus to support DCI format 4_2 for multicast MTCH reception in RRC INACTIVE in RAN1.
· Question 2: Is the following RAN2 understanding correct?
· RAN2 understanding is that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE (as that is supported in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH).
Reply: 
RAN1 confirms the RAN2 understanding is correct. Slot-level PDSCH repetition is supported for multicast MTCH PDSCH reception in RRC_INACTIVE
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per G-RNTI for multicast MTCH PDSCH in RRC_INACTIVE
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table for scheduling multicast MTCH PDSCH in RRC_INACTIVE. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same multicast PDSCH.
· Question 3: Is it feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH?
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
· 3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 
Reply:
For Question 3.1, for multicast MTCH reception in RRC INACTIVE, the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can be reused for MTCH in RRC_INACTIVE if UE can be configured with the Type-3 CSS for multicast MTCH DCI format with beam sweeping from RAN1 perspective.
For Question 3.2, from RAN1’s view, separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE. 

2. Actions:
To RAN2:
ACTION: RAN1 respectfully asks RAN2 to take the above information into account.

3. Date of Next RAN1 Meetings:
TSG RAN WG1 Meeting #114	      21 August - 25 August, 2023      Toulouse, France
TSG RAN WG1 Meeting #114bis         9 October - 13 October, 2023      Xiamen, China



4. Summary
Proposal 1: From RAN1’s perspective, the following RAN2 assumption is feasible.  
· For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used.

Proposal to Question 1:
Proposal 2: From RAN1’s perspective, DCI format 4_0 can be reused for multicast MCCH reception in RRC_INACTIVE. At least DCI format 4_1 can be reused for multicast MTCH reception in RRC_INACTIVE.  
Proposal 3_v1: There is no consensus to support DCI format 4_2 for multicast MTCH reception in RRC INACTIVE in RAN1.

Proposal to Question 2:
Proposal 4: RAN1 confirms the RAN2 understanding is correct. Slot-level PDSCH repetition is supported for multicast MTCH PDSCH reception in RRC_INACTIVE
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per G-RNTI for multicast MTCH PDSCH in RRC_INACTIVE
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table for scheduling multicast MTCH PDSCH in RRC_INACTIVE. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same multicast PDSCH.

Proposal to Question 3:
Proposal 5: From RAN1’s view, separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE.  
Proposal 6_v1a: For multicast MTCH reception in RRC INACTIVE, the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can be reused for MTCH in RRC_INACTIVE if UE can be configured with the Type-3 CSS for multicast MTCH DCI format with beam sweeping from RAN1 perspective.
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6. Appendix

	Company
	Proposals

	Vivo [2] [3]
	Proposal 1: To Q1 from the LS in, providing RAN1’s view as
· From RAN1 perspective, the following RAN2 assumption is feasible if corresponding higher layer parameters to determine each field of DCI format 4_2 is provided in RRCRelease or SIB.  RAN1 does not see clear use case for DCI format 4-2.
· For Example, the following higher layer parameters to determine the field of DCI format 4_2 needs to be provided in RRCRelease or SIB
· locationAndBandwidthMulticast
· resourceAllocation in pdsch-ConfigMulticast
· pdsch-TimeDomainAllocationList
· vrb-ToPRB-Interleaver in pdsch-ConfigMulticast
· prb-BundlingType in pdsch-ConfigMulticast
· rateMatchPatternGroup1 and rateMatchPatternGroup2 in pdsch-ConfigMulticast
· aperiodic ZP CSI-RS resource sets configured in pdsch-ConfigMulticast
· maxNrofCodeWordsScheduledByDCI configured in pdsch-ConfigMulticast
· dmrs-DownlinkForPDSCH-MappingTypeA and/or dmrs-DownlinkForPDSCH-MappingTypeB,
· tci-PresentInDCI in pdcch-ConfigMulticast
Proposal 2: To Q2 from the LS in, providing RAN1’s view as:
· The following RAN2 understanding is correct. 
· For multicast MTCH in RRC_INACTIVE, supporting PDSCH aggregation same as that in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH means the following is supported for multicast MTCH in RRC_INACTIVE:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format with the G-RNTI for multicast MTCH in RRC_INACTIVE state.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config for multicast MTCH in RRC_INACTIVE state.
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.
· To support Config A for multicast MTCH in RRC_INACTIVE, pdsch-AggregationFactor per G-RNTI should be provided in RRCRelease or SIB
·  To support Config B for multicast MTCH in RRC_INACTIVE, TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config for multicast MTCH should be provided in RRCRelease or SIB
Proposal 3: To Q3 from the LS in, providing RAN1’s view as:
· It is feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH.
· [bookmark: _Hlk135054719]For 3.1), Network should provide SearchSpace in pdcch-ConfigMulticast in RRCRelease message or SIB to configure the same or same type CSS if the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED is reused for multicast MTCH in RRC_INACTIVE.
· For 3.2), it is feasible to use separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. Since no CSS defined in Rel-17 for multicast MCCH, network should provide associated signaling to configure CSS for multicast MCCH in RRC_INACTIVE via RRCRelease message or SIB if separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE is used.

	ZTE [4]
	For Question 1: RAN1 believes that RAN2 assumption is feasible. For MTCH, RAN1 believes only DCI format 4_1 is needed, i.e., only DCI format 4_1 is reused for dynamic scheduling of multicast for MTCH in RRC_INACTIVE.
For Question 2: RAN1 believes that RAN2 understanding is correct. PDSCH aggregation can be supported for multicast MTCH in RRC_INACTIVE.
For Question 3: 
· RAN1 believes that the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can be reused for MTCH in RRC_INACTIVE. In addition, RAN1 believes there is no PDCCH dropping for the UE in RRC_INACTIVE.
· RAN1 believes that it is feasible to use separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. In addition, RAN1 believes that same CSS is also feasible.

	Huawei [5]
	Proposal: Reply the LS with the following responses:
· Response to Q1: RAN2 assumption on the use of DCI formats is feasible and both DCI formats 4-1 and 4-2 are needed.
· Response to Q2: RAN2 understanding is correct that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE.
· Response to Q3: It is feasible to reuse the Rel-17 CSS design for multicast MTCH and multicast MCCH, i.e., reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED); separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE.

	CMCC [6]
	Proposal 1. Reply LS to RAN2 that: DCI format 4-1 can be used for dynamic scheduling of multicast MTCH and DCI format 4-0 can be used for dynamic scheduling of multicast MCCH in RRC_INACTIVE. 
Proposal 2. Reply LS to RAN2 that: PDSCH aggregation can be supported for multicast MTCH in RRC_INACTIVE and similar method as Rel-17 multicast/broadcast PDSCH aggregation configuration can be reused, i.e., UE can be configured with pdsch-AggregationFactor per G-RNTI or TDRA table with repetitionNumber for multicast MTCH in RRC_INACTIVE.
Proposal 3. Reply LS to RAN2 that: 
· Reusing same CSS type as broadcast MCCH and MTCH for multicast MCCH and MTCH in RRC_INACTIVE, i.e., Type0 or Type0B CSS.
· Separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE.  

	Apple [7] [8]
	Proposal 1: Only DCI format 4_1 is applied for multicast reception in RRC_INACTIVE.
Proposal 2: Rel-17 defined PDSCH repetition mechanism for MBS can be reused for multicast MTCH in RRC_INACTIVE.
Observation: Rel-17 defined CSS for multicast MTCH can’t be directly reused by multicast MTCH in RRC_INACTVIE. The search space for multicast in RRC_INACTIVE can either reuse the Rel-17search space for broadcast MTCH or update type 3 CSS with beam sweeping.
Reply to the Question 1: RAN1 confirms that only DCI format 4_1 is applied for multicast reception in RRC_INACTIVE. 
Reply to the Question 2: RAN1 confirms RAN2 understanding that Rel-17 defined repetition mechanism for MBS can be reused for multicast MTCH in RRC_INACTIVE.
Reply to the Question 3:
For Question 3.1, Rel-17 defined CSS for multicast MTCH can’t be directly reused by multicast MTCH in RRC_INACTVIE, as beaming sweeping is not supported by multicast MTCH in Rel-17. 
For Question 3.2, RAN2 understanding is confirmed.

	Qualcomm [9]
	Quesiton1: RAN1 response: RAN1 confirms the above RAN2 assumption is feasible. Compared with DCI format 4_2, DCI format 4_1 with fixed DCI size is simpler and recommended as the basic DCI format for multicast MTCH reception in RRC_INACTIVE.
Question2: RAN1 response: RAN1 confirms the above RAN2 understanding is correct. For slot-level repetition for multicast MTCH PDSCH reception in RRC_INACTIVE,
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per G-RNTI for multicast MTCH PDSCH in RRC_INACTIVE
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table for scheduling multicast MTCH PDSCH in RRC_INACTIVE. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same multicast PDSCH.
Question 3: RAN1 response: From RAN1 perspective, it is feasible to reuse Type3-CSS for multicast MTCH in RRC_INACTIVE and reuse Type0B-CSS for multicast MCCH in RRC_INACTIVE. Therefore, separate CSSes for multicast MCCH and multicast MTCH are configured for UEs for multicast reception in RRC_INACTIVE.

	OPPO [10] [11]
	Proposal 1: RAN2’s assumption may not be feasible to use DCI format 4_0 scheduling MCCH and DCI format 4_1/4_2 scheduling MTCH for multicast in RRC_INACTIVE.
Proposal 2: Rel-17 PDSCH aggregation mechanism and principle can be reused for multicast MTCH in RRC_INACTIVE.
Proposal 3: It is feasible to reuse Rel-17 CSS design for multicast MTCH and multicast MCCH within the same CFR.

A1: RAN2’s assumption may not be feasible to use DCI format 4_0 scheduling MCCH and DCI format 4_1/4_2 scheduling MTCH for multicast in RRC_INACTIVE.
A2: Rel-17 PDSCH aggregation mechanism and principle can be reused for multicast MTCH in RRC_INACTIVE.
A3: It is feasible to reuse Rel-17 CSS design for multicast MTCH and multicast MCCH within the same CFR.

	Nokia [12][13]
	Observation 1: 	In some scenarios, the size of the CFR for UEs in RRC_CONNECTED and RRC_INACTIVE interested to receive the same service cannot be aligned.
Observation 2: 	RRC_CONNECTED and RRC_INACTIVE UEs that are interested in the same multicast service cannot have the same DCI understanding of certain DCI fields, when their CFRs do not overlap.
Proposal 1: 	Both DCI format 4-1/4-2 are needed, in case same DCI and PDSCH are to be received by the UEs in RRC_INACTIVE and RRC_CONNECTED states for the same multicast service.
Proposal 2: 	A UE in RRC_INACTIVE state ignores some fields, e.g., fields regarding PUCCH scheduling, of DCI format 4-1/4-2. FFS details based on RAN2 progress. 
Proposal 3: 	Whether/how to support the MIMO operation with DCI format 4-2 for Rel18 multicast reception by RRC_INACTIVE UEs need to be further discussed.
Proposal 4: 	The size of the DCI (and size of configurable fields of DCI format 4_2) is aligned among all the UEs, in case same DCI and PDSCH are to be received by the UEs in RRC_INACTIVE and RRC_CONNECTED states for the same multicast service.
Proposal 5:   RAN1 confirms that it considers the simultaneous use of the same DCI (either format 4-1 or format 4-2) for the MTCH, by both RRC_INACTIVE and RRC_CONNECTED UEs is feasible but may require changes in how certain data fields are processed by the RRC_Inactive UEs.
FFS:   RAN1 to study further how RRC_Inactive UEs process the MTCH DCI size and data fields. 
Proposal 6: 	RAN1 works on solutions for FDRA size and interpretation alignment, for thecase where the same DCI and PDSCH are to be received by UEs in RRC_INACTIVE and RRC_CONNECTED states for the same multicast service when the CFRs for the UEs in different RRC states are not aligned.
Proposal 7: 	RAN1 confirms that PDCSH aggregation could be supported by RRC INACTIVE UEs using a multicast MTCH configured by RRC CONNECTED UEs.
[bookmark: _Hlk135036725]Proposal 8: 	RAN1 to further study the CSS type for multicast MTCH, to support UEs in the RRC_INACTIVE state.
Proposal 9: 	RAN1 confirms that it is possible to separate CSS(s) for multicast MCCH and multicast MTCH in RRC_INACTIVE state.
· RAN1 confirms that it considers the simultaneous use of the same scheduling DCI (either format 4-1 or format 4-2) for the MTCH, by both RRC_INACTIVE and RRC_CONNECTED UEs is feasible but may require changes in how certain data fields are processed by the RRC_INACTIVE UEs.
FFS:   RAN1 to study further how RRC_INACTIVE UEs process the MTCH DCI size and data fields.
· RAN1 to further study the CSS type for multicast MTCH, to support UEs in the RRC_INACTIVE state.
· RAN1 confirms that it is possible to separate CSS(s) for multicast MCCH and multicast MTCH in RRC_INACTIVE state.

	MediaTek [14]
	Proposal 1: From RAN1’s view, the R17 MBS broadcast DCI format 4_0 can be reused for multicast MCCH reception in RRC INACTIVE, and the corresponding multicast MCCH RNTI is a new RNTI than broadcast MCCH RNTI.
Proposal 2: From RAN1’s view, the R17 MBS multicast DCI format 4_1 and 4_2 can be reused for multicast MTCH reception in RRC INACTIVE, and RAN2 needs to study the notification mechanism for indicating the DCI format 4_2 size.
Proposal 3: From RAN1’s view, PDSCH aggregation can be supported for multicast MTCH in RRC_INACTIVE for improving the reliability.
Proposal 4: From RAN1’s view, the separate CSS is used for the multicast MCCH and multicast MTCH, which follows the similar R17 MBS broadcast procedure.
· MulticastSearchSpachMCCH is defined for the multicast MCCH in RRC INACTIVE state
· Reusing the R17 multicast CSS for the multicast MTCH reception in RRC INACTIVE state

	Ericsson [15] [16]
	For MTCH in RRC_INACTIVE, DCI 4_1 and DCI 4_2 are suitable. 
DCI 4_0 is suitable for MCCH in RRC_INACTIVE
PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE
 Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE is feasible from RAN1 perspective. 
Regarding Question 1:
Regarding the assumption, the DCI formats for multicast can be used in RRC inactive, both of the multicast formats are suitable for use in RRC_INACTIVE. The PRI Field regarding HARQ feedback in DCI 4_1 or 4_2, should be ignored by the UE since no harq feedback wil be provided. For MCCH, DCI 4_0 can be used also in RRC_INACTIVE.  
Regarding Question 2:
PDSCH aggregation is configured as part of the part of the G-RNTI configuration in MBS-RNTI-SpecificConfig, and therefore can also be supported in RRC_INACTIVE. 
Regarding Question 3:
Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE is feasible from RAN1 perspective. 
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