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1 Introduction
This contribution is aimed at reporting the following offline discussion:
[bookmark: OLE_LINK6][bookmark: _Hlk160029589][AT125][603][eMBS] MBS UE capabilities CRs (vivo)
	Scope: Prepare and review draft 38.306 and 38.331 CRs for MBS capabilities.
	Intended outcome: Draft CRs for MBS capabilities in R2-2401653 (38.306) and R2-2401654 (38.331)
	Deadline: Draft CRs available for agreement via e-mail: Friday 2024-03-01 0800
Contact person information:
	Company
	Name
	Email Address

	vivo
	Yitao Mo (Stephen)
	yitao.mo@vivo.com

	Ericsson
	Martin
	martin.van.der.zee@ericsson.com

	Nokia
	Jarkko
	Jarkko.t.koskela@nokia.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2 Discussion
2.1 Clarification on eMBS L1 UE capabilities
In [1], it is mentioned that it is not clear whether the following capabilities defined for Rel-17 multicast are also applicable in RRC_INACTIVE. 
· Maximum modulation order:
· maxModulationOrderForMulticast-r17 
· maxModulationOrderForMulticastDataRateCalculation-r17
· Dynamic slot repetitions:
· dynamicSlotRepetitionMulticastNTN-SharedSpectrumChAccess-r17
· dynamicSlotRepetitionMulticastTN-NonSharedSpectrumChAccess-r17
· Rate matching:
· re-LevelRateMatchingForMulticast-r17
Thus, it is proposed RAN2 should have a case-by-case discussion. The corresponding proposals are listed as below, 
Proposal 1	RAN2 to discuss whether the multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities also apply in RRC_INACTIVE or new capabilities should be introduced.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Proposal 2	Clarify for multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities that “For the UE indicating support of multicastInactive-r18, this capability is also applicable to multicast reception in RRC_INACTIVE, as specified in TS 38.331 [9]”.
From the rapporteur's point of view, the use case or motivation for such clarification is not clear. In the previous meeting, we clarified that maxMRB-Add-r17 and maxNumberG-RNTI-r17 are also applicable to multicast reception in RRC_INACTIVE. This is because it helps NW to guarantee the multicast PTM configuration (e.g. the number of MRBs and the number of G-RNTIs) in the RRC Release message for multicast reception in RRC_INACTIVE will not exceed UE’s capability. However, the situation for modulation, repetition, rate matching are different. Regarding the rate matching capability, it cannot be applied to RRC_INACTVE since there is no ZP-CSI-RS configuration in RRC INACTIVE mode (i.e. group-common PDSCH RE-level rate matching for multicast is only used for CONNECTED UEs with ZP-CSI-RS related capabilities). So there is no need to clarify the rate-matching capability that can be applied for RRC_INACTIVE UEs. For modulation order, basically, RAN1/2 has never discussed the highest supported modulation order/repetition number for multicast reception in RRC_INACTIVE, it is not clear whether 256QAM or 1024QAM or repetition more than 8 times can be feasible. In this sense, the motivation for such clarification is strong as the use case is not clear without RAN1 confirmation. 
Having said above, the rapporteur would like to keep the spec as it was for the multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities introduced in Rel-17 MBS. Or we may clarify that those capabilities are intended for multicast reception in RRC_CONNECTED. 
Q1: Do companies agree that P2 clarification for multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities is not needed?
	Company
	Answers
(Yes/ No)
	Comments

	vivo
	Slightly No 
	Agree with the rapporteur that clarification is not needed for rate matching capability since anyway it cannot be supported for INACTIVE UEs. 

For modulation order and reptition related capabilities, from the technical point of view, the Rel-17 capabilities might be applied for the INACTIVE state considering these basic scheduling capabilities are independent of the RRC state (i.e. as long as the UE supports specific modulation order and repetition number in CONNECTED, it can also use them for INACTIVE). The NW may based on these capabilities from different UEs determine the scheduling info for multicast reception in INACTIVE if the cell is MCCH-less cell (there will be no move-in UEs whose capabilities are unknown to gNB).
So it seems logic that the capability can be used for INACTIVE as well.

But indeed, agree with the rapporteur that RAN1/2 has never discussed the highest supported modulation order/repetition number for multicast reception in RRC_INACTIVE, so it is hard for RAN2 to decide whether there will be a case the higher level of modulation order and repetition number for CONNECTED is applied for INACTIVE. So for safety (to aviod the statement that higher level of modulation order and repetition number might be applicable for INACTIVE), we think it is better not to have the clarification. 

If needed, we may clarify for multicast maximum modulation order, dynamic slot repetitions capabilities are intended for RRC CONNECTED. 

	Ericsson
	See comment
	If the rate matching capability is not applicable in RRC_INACTIVE, then no further clarification is needed.
We cannot judge whether the higher order modulation in RRC_INACTIVE requires further RAN1 input, hopefully not. 
But either way, we think it would be good to clarify whether the capability only applies to RRC_CONNECTED or also to RRC_INACTIVE. 
If a higher modulation order is used in RRC_CONNECTED, the network needs to know if the configuration can be kept, when a UE is released to RRC_INACTIVE, or whether the configuration should change.

	Nokia
	See comment
	Like Ericsson said that if rate matching is not appliccalbe in inactive then nothing needed for that.

For higher order modulation related caps it would seem rather difficult to manage networks if UE capability would be inconsistent from connected to inactive? 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Further, as RAN1 indicated that there is no consensus to support DCI format 4_2 for multicast MTCH reception in RRC INACTIVE [2], DCI format 4_2 cannot be used for multicast reception in RRC_INACTIVE as all the DCI format 4_2 related PDCCH configuration cannot be delivered for RRC_INACTIVE UE. But for the field description of dynamicMulticastDCI-Format4-2-r17, it is not clear whether it can be used in RRC_INACTIVE:
	dynamicMulticastDCI-Format4-2-r17
Indicates whether the UE supports DCI format 4_2 with CRC scrambled with G-RNTI for multicast.
A UE supporting this feature shall also indicate support of dynamicMulticastPCell-r17.


[bookmark: _Toc159138132][bookmark: _Toc159138317][bookmark: _Toc159138324][bookmark: _Toc159138527][bookmark: _Toc159241755]Therefore, [1] proposes to clarify for dynamicMulticastDCI-Format4-2-r17 that “Indicates whether the UE supports DCI format 4_2 with CRC scrambled with G-RNTI for multicast in RRC_CONNECTED.”
Proposal 4： Clarify for dynamicMulticastDCI-Format4-2-r17 that “Indicates whether the UE supports DCI format 4_2 with CRC scrambled with G-RNTI for multicast in RRC_CONNECTED.”. 
From the rapporteur's point of view, it is reasonable. But if we only clarify “in RRC_CONNECTED ” for this capability but not the other similar capabilities (e.g.  re-LevelRateMatchingForMulticast-r17), it may cause some other ambiguity. 
Q2: Do companies agree with P4?
	Company
	Answers
(Yes/ No)
	Comments

	vivo
	No
	We can know this according to RRC configuration. I.e. DCI format 4-2 configuration can only be delivered to CONNECTED UE.

	Ericsson
	Yes (proponent)
	We think it is not good/nice that you need to check the configuration whether a capability also applies to RRC_INACTIVE. 

	Nokia
	Probably not
	Like Vivo said this is clear from the usage of the format already (only in connected)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:
During the offline discussion, companies have no strong opinion to clarify whether the existing capabilities are applicable for both CONNECTED and INACTIVE or for CONNECTED only. So the rapporteur would like to clarify those Rel-17 capabilities are intended for RRC_CONNECTED. 
Proposal 1: Clarify that Rel-17 defined multicast maximum modulation order, dynamic slot repetitions and DCI format 4_2 capabilities are for multicast reception in RRC_CONNECTED.

2.2 Clarification on eMBS RBs
In chapter 8 in 38.306 it is specified that for the #DRBs:
	NOTE 4:	The value of parameter #DRBs defines the total number of multicast MRBs and DRBs, and each multicast MRB associated with two RLC entities is counted as two RBs.
Split-MRBs are not supported for multicast in RRC_INACTIVE:


[1] proposes that 
[bookmark: _Toc159138133][bookmark: _Toc159138318][bookmark: _Toc159138325][bookmark: _Toc159138528][bookmark: _Toc159241756]Proposal 5： Clarify for NOTE 4 of #DRBs that “For a UE supporting multicastInactive-r18 the value defines the total number of multicast MRBs in RRC_INACTIVE”.Normal UE shall support 16 DRBs
Q3: Do companies agree with P5?
	Company
	Answers
(Yes/ No)
	Comments

	vivo
	No
	It seems that proposal is not correct considering the INACTIVE may perform the SDT procedure using DRB. That value cannot be assumed for total MRBs. 
[vivo2]: In our understanding, anyway, the DRB capablity is not linked with the RRC state. It seems clear that the supported DRB number (e.g. 16 for normal UE) can be used in either CONNECTED or INACTIVE. It is also the logic why we don’t have such kind of clarification for SDT-RB.  

	Ericsson
	See comment
	SDT was not considered in this clarification. We assume that the UE supports up to 16 DRBs/MRBs (shared between multicast and SDT) in RRC_INACTIVE.  

	Nokia
	
	Similar view with ericsson

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


And for a RedCap UE can optionally signal to support 16 MRBs for multicast reception via supportOf16DRB-RedCap-r17. If a RedCap UE supports 16 DRBs and multicast reception in RRC_INACTIVE then the UE supports 16 MRBs in RRC_INACTIVE. 
[bookmark: _Toc159138134][bookmark: _Toc159138319][bookmark: _Toc159138326][bookmark: _Toc159138529][bookmark: _Toc159241757]Proposal 6：Clarify for supportOf16DRB-RedCap-r17 that “A UE supporting this feature and multicastInactive-r18 it indicates the total number of multicast MRBs in RRC_INACTIVE”. 
Q4: Do companies agree with P6?
	Company
	Answers
(Yes/ No)
	Comments

	vivo
	No
	The supported MRB for multicast is indicated by maxMRB-Add-r17, which is also used by RedCap UE, not supportOf16DRB-RedCap-r17. We fail to see the need to clarify to total RBs number of Redcap for multicast. 
[vivo2]: Thank you Martin for clarification. Now I see your motivation and intention. In my understanding, the supported basic DRB number will not be changed at the UE side during transition between CONNECTED and INACTIVE. So the clarification for this is not so critical. 

	Ericsson
	See comment
	For maxMRB-Add-r17 it has been clarified that the capability also applies to RRC_INACTIVE. We think this should also be clarified for supportOf16DRB-RedCap-r17 as well.
If a RedCap UE indicates to support 16 DRBs and 4 additional MRBs, we assume that the UE supports 20 MRBs in RRC_INACTIVE. Perhaps this should also be clarified.

	Nokia
	
	If UE indicates both capabilities then why would UE suddenly support less than biggest value of indicated support. No clarification in our view needed.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:
During the offline discussion, most companies think there is no need to correct the spec. But to make sure all the companies are on the same page, the rapporteur would like to confirm the understanding that The number of DRBs that a UE supports would be consistent from RRC_CONNECTED to RRC_INACTIVE. And there is no spec impact.
Proposal 2: The number of DRBs that a UE supports would be consistent from RRC_CONNECTED to RRC_INACTIVE (No spec change).

2.3 Clarification on eMBS MIMO
For MBS broadcast it is clarified in section 16.10.6.6 Physical Layer in 38.300:
	The maximum number of MIMO layers is one for MBS broadcast scheduling.


In [1], it is proposed to have a similar clarification for MBS multicast in section 16.10.5.7 Physical layer in 38.300: 
The maximum number of MIMO layers is one for MBS multicast scheduling for UEs in RRC_INACTIVE state.
[bookmark: _Toc159138135][bookmark: _Toc159138320][bookmark: _Toc159138327][bookmark: _Toc159138530][bookmark: _Toc159241758]Proposal 7：Clarify in 38.300 that only single layer MIMO is supported with multicast reception in RRC_INACTIVE. 
From the rapporteur's point of view, it is reasonable as DCI_format 4_2 cannot used in multicast reception in RRC_INACTIVE (i.e. there is no multiple antenna ports indication for DL scheduling, as a result, only 1 layer 1 port can be used). So we may have this clarification, similar to the Re-17 broadcast.
Q5: Do companies agree with P7?
	Company
	Answers
(Yes/ No)
	Comments

	vivo
	Slight Yes
	We can have the clarification if it is the majority view.

	Ericsson
	Yes proponent
	This has been clarified for MBS broadcast and should also be clarified for multicast in RRC_INACTIVE.

	Nokia
	No strong view
	Looks decent but seems clear as format 4_2 cannot be used anyway in inactive

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary:
During the offline discussion, there is no objection to this.
Proposal 3: Clarify in 38.300 that the maximum number of MIMO layers is one for MBS multicast scheduling for UEs in the RRC_INACTIVE state.
4 Conclusion
This offline discussion report is summarized with final proposals as follows,
Proposal 1: Clarify that Rel-17 defined multicast maximum modulation order, dynamic slot repetitions and DCI format 4_2 capabilities are for multicast reception in RRC_CONNECTED.
Proposal 2: The number of DRBs that a UE supports would be consistent from RRC_CONNECTED to RRC_INACTIVE (No spec change).
Proposal 3: Clarify in 38.300 that the maximum number of MIMO layers is one for MBS multicast scheduling for UEs in the RRC_INACTIVE state.
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