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1. Introduction
This document aims at gathering and summarizing companies’ views for the following e-mail discussion:

· [AT116bis-e][020][MBS] Multicast Start (LGE)


Scope: Address open issues related to Multicast start (ref green-marked Open issues R2-2200022), Group Notification - Applicability of PEI/WUS, applicability of short message. Connection establishment - Access Control and cause value


Intended outcome: Report


Deadline: Friday W1 for online CB. 
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	Nokia
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	OPPO
	Shukun Wang
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	Bin Xu
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	Rui Zhou
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	fangli_xu@apple.com

	Sharp
	Fangying Xiao
	fangying.xiao@cn.sharp-world.com

	
	
	


3. Discussion
3.1 Access Category for multicast

Upon initiation of the RRC connection establishment procedure, the UE performs the unified access control procedure using the Access Category and Access Identities provided by NAS. According to TS24.501, if the access attempt is for response to unicast paging, NAS sets the Access Category to ‘0’.
	$5.3.3.2 in TS38.331

Upon initiation of the procedure, the UE shall:

3> if the upper layers provide an Access Category and one or more Access Identities upon requesting establishment of an RRC connection:

2>
perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access Identities provided by upper layers;

	Table 4.5.2.2 in TS24.501

Rule #
Type of access attempt
Requirements to be met
Access Category
1
Response to paging or NOTIFICATION over non-3GPP access;

5GMM connection management procedure initiated for the purpose of transporting an LPP or location event report message without an ongoing 5GC-MO-LR procedure;

Access attempt to handover of ongoing MMTEL voice call, MMTEL video call or SMSoIP from non-3GPP access
Access attempt is for MT access, or handover of ongoing MMTEL voice call, MMTEL video call or SMSoIP from non-3GPP access

0 (= MT_acc)




In RRC connection resume case, if the resumption of the RRC connection is triggered by response to NG-RAN paging, AS layer autonomously selects the Access Category ‘0’.
	$5.3.13.2 in TS38.331

Upon initiation of the procedure, the UE shall:

3> if the resumption of the RRC connection is triggered by response to NG-RAN paging:

2>
select ‘0’ as the Access Category;


The first issue is whether Access Categoty ‘0’ can be re-used when RRC connection establishment is initiated in respons to the group paging, i.e. group notificaiton for multicast session activation. If the Access Category is ‘0, UE considers the access attempt as allowed.
	$5.3.14.2 in TS38.331

Upon initiation of the procedure, the UE shall: 
(omitted)
3> else:

2>
if the Access Category is ‘0’:

3>
consider the access attempt as allowed;


The concern on the Access Catsgory ‘0’ raised in [1][3][5][8] is that upon receiving the group paging, all IDLE/INACTIVE UEs who have joined the multicast session will trigger the RACH almost at the same time. If no access control mechanism is applied in this case, a severe RACH congestion will occur. To mitigate the RACH congestion, [1][3][5][8] proposed to introduce new Access Category for group paging so that the access attempt initiated by the group paging can be under the unified access control. [2] proposed to introduce MBS spesific T390, but considering T390 is per Access Category, [2] also seems to support new Access Category.
On the contrary, [6][7] propose not to introduce MBS-specific UAC, i.e. to use Access Category ‘0’, for the following reasons: Firstly, the group notification is a kind of paging and intends to indicate the MT access for a multicast session to UE. Secondly, the paging for multicast activation notification is transmitted in the legacy Pos, not in MBS-specific PO, to avoid the PRACH capacity issue. Thirdly, for smart network implementation, the network can keep some Ues having the same legacy Pos in RRC_CONNECTED when the multicast session is deactivated to further relieve the PRACH capacity issue. Finally, RAN2 has agreed not to prioritize addressing of PRACH capacity issue due to group notification. Regarding this, companies are requested to answer the following questions.
Question 1. 
Which Access Category is suitable when the group paging is received?

· Option 1: 
Access Category ‘0’ [6, 7].
· In RRC_IDLE, NAS provides Access Category ‘0’ to AS.
· In RRC_INACTIVE, AS selects Acess Category ‘0’.
· Option 2: 
A new Access Category specific to MBS [1, 2, 3, 5, 8]. (whether to define one or multiple Access Categories for MBS will be discussed in Question 3.)
· In RRC_IDLE, NAS provides a new Access Category to AS.

· In RRC_INACTIVE, AS selects a new Access Category.
· Any other option?: 
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 2
	Even though Multicast paging is sent in UE specific Pos, multiple Ues can have same PO and when multiple Ues respond to TMGI paging it can cause UL RACH overload and UL signaling overload. In order to randomize response time for Group paging, we believe it is better to specify new Access Category and specify Access delay timer to randomize group paging response. Note that idea is not to perform access barring.

	Nokia
	option 1
	This has been already agreed when RAN2 agreed no to optimize possible PRACH capacity issue. If we want to solve that we need to start looking for multitude of different possible alternatives and there is no time for that.

	MediaTek
	Option 1
	We did not see the benefit to introduce new Access Category for the response of group paging. 

	OPPO
	Option 1
	For paging triggered RRC establishment, no need to specify new AC to perfrom UAC.

	Huawei, HiSilicon
	Option 1
	For the reasons rapporteur listed above, there is no need to introduce a new MBS specific Access Category.

	Xiaomi
	Option 2
	We think that it is important to avoid the collision of uplink transmissions when the same group paging  received by many Ues at the same occasion. Using a new AC for MBS can reuse the framework of the legacy UAC.

	Ericsson
	Option 1
	

	Futurewei
	Option 1
	

	Samsung
	Option 2
	There is a need to distribute the access attempts and also differentiate the multiple multicast sessions with regard to their latency needs. 

	Spreadtrum
	Option 2
	We think a new Access Category is benificial for load control in gNB.  Because the gNB have no idea about how many Ues will be paged.

	CATT
	Option 2
	It is beneficial to enable gNB to control the access attempt for the multicast reception purpose.

	Apple
	Option 2
	The new access category can help NW to perform the different access controls for the multicast activation case and the MT case. 

	Sharp
	Option 1
	We agree with the reasons listed above for the choice of option 1.

	
	
	


UE may initiate the RRC connection establishment for the purpose of receiving the multicast session even if the group paging is not received, e.g. when a multicast session of interest is about to start. Since this is a kind of MT call but not initiated by paging, all existing Access Categories seem not suitable for this case. Therefore, even though the MBS specific Access Category is not introduced, RAN2 needs to newly specify which Acess Category to use in this case. Therefore, companies are invited to answer the following question:
Question 2. 
Which Access Category is suitable when RRC connection establishment is initiated to receive the multicast session without receiving paging, e.g. when a multicast session of interest is about to start?
· Option 1: 
An existing Access Category

· NAS provides one of the existing Access Categories to AS (if you support this option, please describe also which Access Category can be used in this case).
· Option 2: 
A New Access Category specific to MBS

· NAS provides a new Access Category to AS. (whether to define one or multiple ACs for multicast will be discussed in Question 3.)
· Any other option?: 
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 2
	In case of RAN congestion, it is possible for gNB to configure different access barring parameters for different access categories (device traffic type) and enable/disable access to different access identities (device type). Similarly, gNBs should have ability to control multicast UEs access attempts. gNB may allocate different priority for unicast vs multicast UE initiated access attempts. This is possible by introducing new access categories for multicast access attempts. 


	Nokia
	Option 1
	MT access category (i.e. 0) seems good one here

	MediaTek
	Option 1
	Same view as Nokia

	OPPO
	Option 2
	It is benefit to speficy MBS specific AC.

	Huawei, HiSilicon
	Option 1
	If the UE already joined the multicast group, the UE is either kept in RRC-CONNECTED for multicast reception, or has retruned to IDLE or INACTIVE and is waiting for group paging. Not sure what scenairo is being discussed here.

	Xiaomi
	Option 2
	We think that using a new AC is simple way to mitigating the congestion issue for initial access.

	Ericsson
	Option 1
	

	Futurewei
	Option 1
	

	Samsung
	Option 2
	

	Spreadtrum
	Option 2
	gNB may apply different access control policies for unicast and multicast.

	CATT
	Option 2
	Same comments as Q1

	Apple
	Option 2
	gNB can give the different access control for the multicast and unicast. 

	Sharp
	Option 1
	

	
	
	


[3] says that the multicast session can be categorized into regular and high priority sessions, and two new access categories can be assigned to regular multicast services and high priority multicast services. With different multicast access categories, it gives flexibility for gNB to configure different access barring parameters and control access for UEs based on priority of different multicast services.

However, to enable NAS to assign different Access Categories depending on the priority of the multicast session, AS should inform NAS of the the priority of the multicast session when the group paging is received. Alternatively, NAS should know the priority for each multicat session, but we are not sure if it is possible. Furthermore, the multiple Access Categories for MBS would substantially add to CT/SA works. For these reasons, [1] propose to introduce a single MBS specific Access Category.
Question 3. 
If MBS specific Access Category is introduced, how many new Access Categories should be introduced? 
· Option 1: 
A single Access Category specific MBS [1]

· Option 2: 
Two Access Categories, i.e. one for regular and the other for high priority multicast session [3]
· Any other option?: 
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 2
	When UE initiates RRC connection for the purpose of joining Multicast session (not group paging response), NAS will provide new AC to RRC. NAS knows which multicast service UE wants to join and priority is detemined by NAS based on device configuration or upper layer indication (which is in the domain of CT1). So, we suggest to send LS to both CT1/SA1 and cc: SA2.

	OPPO
	Option 2
	The LS to SA1/CT1 is necessary to indicate RAN2’ understanding and suggestion. 

	Xiaomi
	Either Option 1 or Option 2
	

	Samsung
	Option 2
	We consider multicast services may differ in priority and criticality. As this needs to be determined at NAS layer, we support sending LS to CT1/SA2

	Spreadtrum
	Option 1 or Option 2
	Should be decided by SA2.

	CATT
	Option 1 or Option 2
	Up to SA/CT1

	Apple
	Option 1 or 2
	It can be decided in CT1/SA2. 


3.2 Interaction between AS and NAS
Upon receiving the Paging message, UE in RRC_IDLE forwards the ue-Identity and accessType (if present) to the upper layers. 
	3> if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:

3>
forward the ue-Identity and accessType (if present) to the upper layers;


If different handling for group paging is required in NAS, e.g. to assign MBS specific Access Category, AS should forward different information to NAS, e.g. multicast session ID.  However, as in option 1 in Q1, if NAS doesn’t need to differentiate the group paging from unicast paging, the same S behavior can be adopted, i.e. AS forwards the ue-Identity to NAS, though its ue-Identity is not indicated in the paging message. Therefore, compnies are required to answer the folloing question:
Question 4. 
Which information should be reported from AS to NAS upon receiving the group paging in RRC_IDLE? 

· Option 1: 
ue-Identity
· Option 2: 
multicast session ID 
· Any other option?: 
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 2
	Based on AS reported TMGI, NAS makes decision. If both UE-Identity and TMGI are received in same page message then UE has to provide both of them to NAS. 

	
	
	

	Nokia
	Not critical to specify – see the comment
	SA/CT will request if we need to add some specific information to be sent to upper layers. In fact we could report everything and they will just use what they need. 

	MediaTek
	
	This may be handled by UE implementation

	OPPO
	Option 2 if necessary
	We are not sure whehter it is necessary to specify it in spec.

	Huawei, HiSilicon
	Option 2
	The multicast session ID might be needed even if no MBS specific AC is introduced.

	Xiaomi
	Option 2
	

	Ericsson
	
	This should be based on what is requested, i.e. discussed elesewhere than RAN2 first. 

	Futurewei
	Option 2
	

	Samsung 
	Option 2
	

	Spreadtrum
	Option 2
	Multicast session ID is needed for NAS.

	CATT
	Option 2
	

	Apple
	Option 2
	

	Sharp
	Option 2
	


3.3 Establishment/Resume Cause for multicast
When UE sets the contents of RRCSetupRequest message, RRC layer sets the establishmentCause in accordance with the information received from upper layers. According to TS24.501, when Access category 0 is used, i.e. unicast paging is received, NAS sets the establishment casue to ‘mt-Access’.
	$5.3.3.3 in TS38.331

4> if the establishment of the RRC connection is the result of release with redirect with mpsPriorityIndication (either in NR or E-UTRAN):

2>
set the establishmentCause to mps-PriorityAccess;

4> else:

2>
set the establishmentCause in accordance with the information received from upper layers;

	Table 4.5.6.1 in TS24.501
Rule #

Access identities

Access categories

RRC establishment cause is set to
5

0
0 (= MT_acc)
mt-Access



Upon receiving the RAN paging message, the UE in RRC_INACTIVE sets the resume casue in accordance with Access Identity configured by upper layers.
	$5.3.2.3 in TS38.331

4> if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord matches the UE’s stored fullI-RNTI:

3>
if the UE is configured by upper layers with Access Identity 1:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;

3>
else if the UE is configured by upper layers with Access Identity 2:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;

3>
else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;

3>
else:

4>
initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;


If gNB has different access polices for the MBS service and unicast service, the MBS specific establishment/resume casue would be beneficial for gNB to identify the purpose of UE’s access attempt to determine whether to accept or reject RRC setup/resume request. Therefore, [3] and [8] propose to introduce the MBS specific establishment/resume casue. [5] says that the MBS specific establishment/resume casue is also beneficial to early notify the network of the MBS interest of the UE.
According to [1][2][6], PTM transmission would be mainly used for multicast session and their access doesn’t not increase the RAN overload. Therefore, once UE has passed RACH procedure, there is no reason to reject the access for multicast reception based on the establishment cause, and ‘mt-Access’ that is used when unicast paging is received seems suitable also for access initiated by group paging. 
On the other hand, [7][9] propose to follow the legacy UE behavior for resume case, i.e. set the resume casue in accordance with Access Identity configured by NAS. Companies are then requested to answer the following questions:
Question 5. 
Which Establishment Cause should be used when RRC connection establishment is initiated in response to the group paging? 

· Option 1: 
NAS provides ‘mt-Access’ as a establishment cause to AS [1, 2, 6, 7, 9].
· Option 2:
NAS provides ‘new estalishment cause’ to AS [3, 5, 8].

· Any other option? 

	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 1
	New establishemnt causes are useful for UE initiated MBS session join instead of group paging response. [3] also mentioned same.

	Nokia
	Option 1
	We have not identified any need for new access causes

	MediaTek
	Option 1
	

	OPPO
	Option 1
	

	Huawei, HiSilicon
	Option 1
	Existing establishment/resume cause can be reused. The network might not be able to derive whether additional load is needed for the UE even if we introduce an MBS cause, for example. If the MBS service required by the UE is not being transmitted in the cell, the load will be increased anyway.

	Xiaomi
	Option 1
	

	Ericsson
	Option 1
	

	Futurewei
	Option 1
	

	Samsung
	Option 2
	Useful for differential access treatment and suitable configuration by the gNB

	Spreadtrum
	Option 1
	

	CATT
	Option 2
	For load balance, gNB may accept or reject RRC connection request based on the establishment cause in MSG3 from UE. Since multicast services could have different priorities compared to unicast services, it is beneficial to specify a new establishment cause for the purpose of multicast reception.

	Apple
	Option 2
	In RAN overload case, if gNB has different access polices for the MBS service and unicast service, gNB can decide to deprioritize or prioritize the MBS triggered initial access based on the resume/establishment cause.

	Sharp
	Option 1
	

	
	
	


Question 6. 
Which Resume Cause should be used when RRC connection resume is triggered by response to the group paging? 

· Option 1: 
AS sets the resume casue to ‘mt-Access’ [1, 2, 6].

· Option 2: 
AS sets the resume casue in accordance with Access Identity configured by NAS [7, 9].
· Option 3: 
AS sets the resume casue to ‘new resume cause’ [3, 5, 8].

· Any other option? 

	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 1
	

	Nokia
	Option 1
	We have not identified any need for new access causes

	MediaTek
	Option 1
	

	OPPO
	Option 1
	

	Huawei, HiSilicon
	Option 2
	

	Xiaomi
	Option 1
	

	Ericsson
	Option 1
	

	Futurewei
	Option 1
	

	Samsung
	Option 3
	

	Spreadtrum
	Option 1
	

	CATT
	Option 3
	

	Apple
	Option 3
	

	Sharp
	Option 1
	


Question 7. 
Which Establishment Cause should be used when RRC connection establishment is initiated to receive the multicast session without receiving paging, e.g. when a multicast session of interest is about to start? 

· Option 1: 
NAS provides ‘mt-Access’ as a establishment cause to AS.

· Option 2:
NAS provides ‘new estalishment cause’ to AS. 
· Any other option? 

	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 2
	When a multicast UE is accessing gNB for multicast service joining purpose (not for group paging response), it is beneficial for gNB to identify the purpose of UE’s access attempt to determine whether to accept or reject RRC setup/resume request. This can be accomplished by specifying a new establishment cause and a resume cause for multicast service in both RRC setup request message and RRC resume request message. 


	Nokia
	Option 1
	We have not identified any need for new access causes

	MediaTek
	Option 1
	

	OPPO
	Option 2
	New case can be used for gNB to decide to reject or not due to CN congestion.

	Huawei, HiSilicon
	
	If the UE already joined the multicast group, the UE is either kept in RRC-CONNECTED for multicast reception, or has retruned to IDLE or INACTIVE and is waiting for group paging. Not sure what sceniro is being discussed here.

	Xiaomi
	Option 1
	

	Ericsson
	Option 1
	Agree w Huawei that the case here is not clear.

	Futurewei
	Option 1
	

	Samsung
	Option 2
	Agree with Qualcomm. This also facilitates gNB to early know UE’s interest in MBS and provide appropriate BWP/CFR configuration. 

	Spreadtrum
	Option 1
	

	CATT
	Option 2
	Agree with Qualcomm

	Apple
	Option 2
	Agree with Qualcomm

	Sharp
	Option 1
	


Since new Access Category or new Establishment cause  has impact on other working groups, e.g. CT1, SA1 and SA2, if it is agreed to introduce the new Access Category or new Establishment cause, RAN2 may need to send an LS to inform other working groups of the RAN2 agreements on that. 
Question 8.
Do you agree that if RAN2 agree to introduce new Access Category or new Establishment cause, RAN2 needs to send an LS to inform CT1/SA1/SA2 of the RAN2 agreements on that? 

	Company 
	Yes/No
	Comments / justification

	Qualcomm
	Yes
	

	OPPO
	Yes 
	

	Huawei, HiSilicon
	Yes, but
	We’t better avoid that by not introducing any new Access Category or new establishment cause.

	Xiaomi
	Maybe
	We could use some operator-reserved AC value (i.e. 32-63).

	Futurewei
	Yes, but
	LS may not be needed as we don’t see new AC is required for MBS.

	Samsung
	Yes
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	

	Apple
	Yes
	


3.4 Group paging indication for UE power saving

In R17 power saving WI, the paging subgroup has been introduced and UE determines whether to monitor upcoming paging occasion based on PEI. I.e. If UE’s subgroup ID is indicated in PEI, UE monitors the associated paging occasion. UE doesn’t monitor the associated paging occasion if the subgroup ID is not indicated in the PEI. Since the paging subgroup is not applied to the group paging, when a group paging is transmitted, the network doesn’t indicate the subgroup that the UE which has joined the multicast session belongs to, if there is no unicast paging for the paging subgroup. 

The first issue raised by [1][7] is that UE I wants to receive the group paging should monitor every paging occasion to check whether the group notification is included in the paging message, even though it supports the paging subgroup. Therefore, [1][7] propose to introduce a new indication in PEI to indicate whether the upcomming paging message includes the group notification so that the paging-subgroup capable UE can skip the paging occasion based on PEI though the UE supports the group paging.
Regading this, [5] says that it may be quite complex to include new notification, and proposes that MBS capable UE should monitor the paging occasions though its subgroup ID is not indicated in the PEI.
Question 9. 
Do you agree to solve the problem that MBS capable UE should monitor the paging occasion even though its paging subgroup ID is not indicated in the PEI?
	Company 
	Yes/No
	Comments / justification

	Qualcomm
	Yes 
	PDCCH based PEI design involves RAN1 work as well. We need to consult RAN1.

	Nokia
	No
	Unnecessary optimization at this point of time. 

	MediaTek
	No
	Not sure we have enough time to discuss this issue when approaching the end of the release

	OPPO
	Yes 
	In R17 power saving work item, the WUS for paging is introduced for UE power saving purpose. The PEI before PO will indicate whether there is paging for Ues in one UE Group. If no, the UE will skip the PDCCH monitoring for paging reception.


[image: image1.emf]PO2 PO3 PO4 PO1
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Case 1. Some UEs in this PO have deactivated MBS session and configured with paging WUS.

Case 2. Some UEs in this PO do not support MBS or are not configured with MBS or do not have 

dedicated MBS session, but the UEs  are configured with paging WUS.

Case 3. Some UEs in this PO does not support MBS or are not configured with MBS or do not 

have dedicated MBS session, and the UEs  also do not support paging WUS or not configured 

with paging WUS.


Case 1: For Ues in a PO has deactivated MBS session, if the PEI only consider UE specific ID, i.e. not consider TMGI, and indicates there is no paging in the following PO. There are two UE actions.
UE behaviour 1: The UE will miss the paging for MBS activation.

UE behaviour 2: The UE with deactivated MBS session will ignore the PEI and always monitor PO. It means the paging WUS does not work for UE with deactivated MBS session even if there is paging WUS configuration.

Case 2: No impact.

Case 3: The UE will wake up to receive paging message and found no paging for this UE due to MBS paging.

For case 1 Ues, the PEI will only indicate whether there is UE specific paging followed in PO, not indicate whether there is MBS paging or not. Consider the UE behaviour ½, the PEI should be extended to consider MBS paging case.



	Huawei, HiSilicon
	Yes
	Otherwise it will add unnecessary compleity to CN handling and will add extra UE power consumtion.

	Xiaomi
	No
	RAN1 MBS work has completed. We would quite doublt about the possiblity of introducing new features in RAN1. 

	Ericsson
	No
	Can be discussed in future rel.

	Futurewei
	Yes/Maybe 
	There is power saving with this feature. If time allows in R17, we could work with RAN1 on this.

	Samsung
	Yes
	There is an implementation complexity vs power saving gain issue for multicast Ues

	Spreadtrum
	Yes
	It is beneficial for UE power saving.

	CATT
	No
	Can be considered in later release.

	Apple
	Yes
	It may need to work with RAN1. 

	Sharp
	No
	Not sure if we have sufficient time to have this optimisation.


Question 10. If you agree to solve the problem in Q9, which option do you prefer?

· Option 1: 
Include a group paging specific indicator in PEI [1,7]
· Option 2: 
Any other option?
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 1
	

	OPPO
	Option 1
	Option 1: Configure one group ID for each TMGI.

Option 2: Include indication in PEI to indicate whether there is TMGI record list in following paging message.

	Huawei, HiSilicon
	Option 1
	We think the group paging can be treated as a special RAN based group in PEI and thus RAN1 is not needed to be involved.

	Futurewei
	Option 1
	

	Samsung
	Option 1
	Simpler approach like a configured paging sub-group for multicast group notification can be checked 

	Spreadtrum
	Short messages  based solution
	There are another two options:

Option2: Short Messages based solution 

Using a new bit in Short Message to indicate ‘group-only Paging is included’ is proposed in R2-2200640. 
Option3: Short Messages indicator based solution
Using the reserved value “00” of “Short Messages Indicator” to indicate “Paging only contains multicast activation notification” is proposed in [10].

The option 1 only is applicable for WUS-enabled UEs.

The option 3 will use up the only reserved code point in Short Message indicator and needs confirmation from RAN1.

So we prefer the option2. 

	Apple
	Option 1
	


Another issue raied in [7] is an impact of the group paging on legacy UE. If a paging message consits of group paging only, legacy UE doesn’t need to receive the paging occasion. So [7] proposes to redefine the state ‘10’ of short message indicator to also cover the case where the scheduling information for group-only paging present in the DCI. Then, legacy Ues will interpret “10” as “Only short message is present in the DCI” and would skip reading the Paging message which carries group paging only. For the same purpose, [10] proposes to use the reserved state ‘00’ of short message indicator. 
Regarding this issue, [2][6] says that the group paging is not frequent, so the power saving gain of skipping the Paging message for MBS is quite marginal. 

Question 11. 
Do you agree to solve the problem that legacy UE monitors the paging message even though the paging message consists of group notification only?
	Company 
	Yes/No
	Comments / justification

	Qualcomm
	No
	

	Nokia
	No
	It was conscious decision which was highlighted by us when the decision was done. If people insist on reverting the decision of not optimizing this then we should just define new paging occasions for multicast. But like said there is not really need to do anything as multicast paging is not going to happen frequently and impact to legacy Ues in neglible. 

	MediaTek
	No
	

	OPPO
	No 
	

	Huawei, HiSilicon
	Yes
	To avoid extra power consumption of legacy Ues.

	Xiaomi
	No
	

	Ericsson
	No
	

	Futurewei
	No
	

	Samsung
	No
	

	Spreadtrum
	Yes
	

	CATT
	Yes
	It is necessary to avoid impact to legacy Ues and also the MBS capable Ues not interested in multicast services.

	Apple
	No
	

	Sharp
	No
	


Question 12. If you agree to solve the problem in Q11, which option do you prefer?

· Option 1: 
Redefine the state ‘10’ of short message indicator to indicate also that the scheduling information for group-only paging is present in the DCI [7].
· Option 2: 
Use the reserved state ‘00’ of short message indicator to indiate that the scheduling information for group-only paging is present in the DCI [10].
· Option 3: 
Any other option?
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 1 or 2
	

	Huawei, HiSilicon
	Option 1
	There is only one reserved value in the short message indicator and it is wiser to keep it for future use considering option 1 can already solve the problem without consuming the last reserved value.

	Spreadtrum
	Option 1
	Agree with HW.

	CATT
	Option 2
	Option 2 is simpler.

Option 1 will impact the legacy UEs as it will treat “10” as “Only short message is present in the DCI” but this is a false alarm to the legacy Ues, so an unexpected behaviour of reading the short message will be performed by the legacy UE even if none of the legacy short message bit 1-3 is set;

And compare with option 2 which only read the short message indicator, option 1 which needs UE to read the short message will introduce more complex.


3.5 Conflict between group paging and unicast paging
UE may receive the group paging and the unicast paging in the same paging message, but UE may be required to take different action depending on the paging type, e.g. to use different establishment/resume case. Therefore, the UE behavior in this case should be clarified.
- Case1: UE in RRC_IDLE receives the group paging and CN paging in the same paging message

It is FFS whether to use the legacy establshment cause, i.e. ‘mt-Access’, or a new MBS specific establishment casue [Question 5] and which information AS forwards to NAS upon receiving the group paging [Question 4]. If RAN2 agree to use ‘mt-Access’ as a establishment cause and forward ue-Identity to NAS, there is no conflict. However, if not, we need to discuss how to handle the conflict between the group paging and unicast paging.
Regarding this, [11] proposes that RRC forwards both the unicast and multicast paging information to NAS, and the NAS layer decides which service to trigger the initial access. As an alternative, though no one proposes it, RRC may select one paging and forwards the paging information of the selected paging to NAS layer. [10] proposes to set the establishment/resume cause to the one with higher priority between unicast and multicast, but does not describe the detailed AS/NAS behavior. 
Question 13. When UE in RRC_IDLE simultaneously receives the group paging and CN paging, which option do you prefer?

· Option 1: 
RRC forwards both the unicast and multicast paging information to NAS, and the NAS layer decides which service to trigger the initial access. [11].
· Option 2: 
RRC selects one based on the priority and forwards only the information of the selected paging to NAS.
· Option 3: 
Any other option?
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 1
	

	Nokia
	option 3
	UE handles unicast paging first (if any) then multicast paging. This is already current CR – no need for changes.

	MediaTek
	Option 1
	

	OPPO
	Option 1
	

	Huawei, HiSilicon
	Option 1
	

	Xiaomi
	Option 1
	

	Ericsson
	-
	This seems already handled in the base line endorsed CR. As we do not see any good motivation for anything but mt-Acess, there is not really a need for any additional enhancements.

	Futurewei
	Option 1
	

	Samsung
	Option 1
	

	Spreadtrum
	Option 1
	

	CATT
	Option 1
	

	Apple
	Option 1
	

	Sharp
	Option 1
	


	[10]If CN paging and group paging are in the same Paging message, the establishment/resume cause should be set to the one with higher priority between unicast and multicast.

[11] Upon receiving one paging message including both the UE specific paging and the group paging for the joint MBS session, the IDLE/INACTIVE UE RRC layer forwards both the unicast and multicast paging info to NAS layer, and the NAS layer decides which service to trigger the initial access.

[5] Proposal 11: When UE in RRC_INACTIVE state receives both RAN paging and group notification in the same paging message, UE initiates RRC connection resumption procedure with resumeCause set to higher priority among resume causes pertaining to two pagings.

[5] Proposal 10: When the UE in RRC_INACTIVE state receives both CN paging and group notification in the same Paging message, 

•
Option a: UE does not transit to RRC_IDLE and resumes RRC connection for group notification (multicast session activation) with resumeCause set to mt-Access.

•
Option b: UE transits to RRC_IDLE and forwards the UE identity and accessType (if present) as well as forward TMGI to upper layers.  Upper layers need to establish the RRC connection for dual purposes – CN paging response and multicast session activation




- Case2: UE in RRC_INACTIVE receives the group paging and RAN paging in the same paging message

If RAN2 agree to go with option 1 or 3 in Question 6, we need to discuss how to handle the conflict between the group paging and RAN paging in RRC_INACTIVE. [5][10] proposes to set the resume cause based on the priority, and the rapporteur cannot  alternatives
Question 14. Do companies agree that when UE in RRC_INACTIVE simultaneously receives the group paging and RAN paging, RRC layer sets the resume cause based on the priority? If not, please provide your suggested change.
	Company 
	Yes/No
	Comments / Suggestion

	Qualcomm
	Yes
	

	Nokia
	No
	UE handles unicast paging first (if any) then multicast paging. This is already current CR – no need for changes.

	MediaTek
	Yes
	

	OPPO
	Yes 
	

	Huawei, HiSilicon
	Yes
	

	Xiaomi
	No strong view
	If the current running already prioritizes the unicast paging, we may not need to change anything.

	Ericsson
	No
	See erlier comment

	Futurewei
	Yes
	

	Samsung
	Yes
	RRC layer to set the resume cause based on the priority

	Spreadtrum
	No strong view
	

	CATT
	Yes
	

	Apple
	See comments
	The priority should be clarified first. 

	Sharp
	Yes
	


- Case3: UE in RRC_INACTIVE receives the group paging and CN paging in the same paging message
RRC forwards the ue-identity to NAS layer and goes to RRC_IDLE upon receiving CN paging in RRC_INACTIVE, meanwhile RRC initiates RRC connection resume procedure upon receiving the group paging.

	$5.3.2.3 in TS38.331

2>
else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:

3>
forward the ue-Identity to upper layers and accessType (if present) to the upper layers;

3>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ‘other’.


[5] proposes to select one of following options:
•
Option a: UE does not transit to RRC_IDLE and resumes RRC connection for group notification (multicast session activation) with resumeCause set to mt-Access.

•
Option b: UE transits to RRC_IDLE and forwards the UE identity and accessType (if present) as well as forward TMGI to upper layers.  

On the contrary, [12] proposes the UE shall assume that the network has lost the UE context and move to RRC_IDLE. It seems a reasonable assumption that the RRC connection resume would fail if the RRC state mismatch has happened. The difference between  [12] and option b[5] is whether to forward TMGI to NAS layer. If TMGI is forwarded, NAS can initiate the RRC connection establishment for dual purposes, i.e. CN paging response and multicast session activation.
Question 15. When UE in RRC_INACTIVE simultaneously receives the group paging and CN paging, which option do you prefer?

· Option 1: 
UE does not transit to RRC_IDLE and resumes RRC connection for group notification [5].
· Option 2: 
UE transits to RRC_IDLE and forwards the UE identity and accessType (if present) as well as forward TMGI to upper layers [5].
· Option 3: 
UE acts as if only CN paging is received, i.e. go to IDLE [12].

· Option 4: 
Any other option?
	Company 
	Preferred option
	Comments / justification

	Qualcomm
	Option 2
	

	Nokia
	Implicitly option 2
	UE handles unicast paging first (if any) then multicast paging. This is already current CR – no need for changes.

	MediaTek
	Option 2
	

	OPPO
	Option 2
	Follow legcy behaviour. 

	Huawei, HiSilicon
	Option 2 or 3
	When the UE receives both CN paging and group paging in the same Paging message. The UE will assume that the network has lost UE context. Correspondingly, a UE shall move to RRC_IDLE and respond to the CN paging.

	Xiaomi
	Option 2
	

	Ericsson
	Option 2
	

	Futurewei
	Option 2
	

	Samsung
	Option 2
	

	Spreadtrum
	Option 2
	

	CATT
	Option 2
	

	Apple
	Option 2
	

	Sharp
	Option 2
	


4. Conclusion
To be updated
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PO2
PO3
PO4
PO1




PEI
PEI
PEI
PEI
Case 1. Some UEs in this PO have deactivated MBS session and configured with paging WUS.
Case 2. Some UEs in this PO do not support MBS or are not configured with MBS or do not have dedicated MBS session, but the UEs  are configured with paging WUS.
Case 3. Some UEs in this PO does not support MBS or are not configured with MBS or do not have dedicated MBS session, and the UEs  also do not support paging WUS or not configured with paging WUS.



