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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. 
2. Contact information
	Company
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	Email

	
	
	

	
	
	

	
	
	

	
	
	


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:

1>
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:

1>
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)
1>
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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


[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

	
	
	

	
	
	

	
	
	


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. 
	1>
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

	
	
	

	
	
	

	
	
	


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

1>
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;

1>
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

1>
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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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 whcih 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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


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

	
	
	

	
	
	

	
	
	


	[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

	
	
	

	
	
	

	
	
	


- 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

	
	
	

	
	
	

	
	
	


4. Conclusion
To be updated
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