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1 Introduction

CB: # 8_MBSPaging

- RAN3 confirm RAN2 understanding? Stage3 TP?
- Reply LS to RAN2
(ZTE - moderator)

[NWM] Summary of offline disc R3-215811
2 For the Chairman’s Notes
Propose the following:
R3-214753 rev [in R3-215972] – agreed  38.413 ZTE
R3-215271 rev [in R3-215973] – agreed  38.423 Lenovo
R3-215514 rev [in R3-215974] – agreed   38.473 Samsung
R3-215296 rev [in R3-215975] – agreed   38.470 LG
R3-214755 rev in R3-215976 rev [in R3-216213] – agreed   LS to RAN2, CC:SA2

Propose to capture the following:

Proposal 1: It is proposed to ignore all of observations raised from R3-215192.
Proposal 2: It is proposed to ignore all of proposals raised from R3-215192

Proposal 3: RAN3 shall support Option 2 (i.e., Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s)).

Proposal 4: It is proposed to include “UE Identity Index value” IE (i.e., 5G-S-TMSI mod 1024 defined in 9.3.3.23 in TS38.413) in the Multicast group paging message.

Proposal 5: It is proposed to include “Paging DRX” IE in the Multicast group paging message. 
FFS: Paging DRX is UE specific or Session specific.
FFS: paging area shall include per list of UEs to be paged.
Proposal 7: It is proposed to include “MBS Service Area” IE in the Multicast group paging message, the detail is FFS.
Proposal 8: The IE“UE RAN Paging Identity” is not included in RAN Multicast Group Paging message.
3 Discussion- Second round [if needed]

After first round email discussion, moderator provides the following suggestion. 

	Proposal 1: It is proposed to ignore all of observations raised from R3-215192.

Proposal 2: It is proposed to ignore all of proposals raised from R3-215192

Proposal 3: RAN3 shall support Option 2 (i.e., Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s)).

Proposal 4: It is proposed to include “UE Identity Index value” IE (i.e., 5G-S-TMSI mod 1024 defined in 9.3.3.23 in TS38.413) in the Multicast group paging message.

Proposal 5: It is proposed to include “UE specific Paging DRX” IE in the Multicast group paging message.

Proposal 6: WA: paging area shall include per list of UEs to be paged.

Proposal 7: It is proposed to include “MBS Service Area” IE in the Multicast group paging message, the detail is FFS.
Proposal 8: The IE“UE RAN Paging Identity” is not included in RAN Multicast Group Paging message.


Question 9: From the above proposals, which proposals are not agreed? Do you have other suggestion?

	Company
	P1, P2, …P8
	Comment

	ZTE
	Yes for all
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4 Discussion-First round
4.1 General 

RAN2 has sent an LS R3-214692 [1] to RAN3. 
	1. Overall Description:

RAN2 considered two options for paging for multicast session activation notification for RRC_IDLE/ RRC_INACTIVE UEs as

· Option 1: Paging for multicast session activation notification is used in all legacy Paging Occasions (POs).

· Option 2: Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s). 

Further, RAN2 understands that option 2 is paging resource efficient and has made agreement for option 2, subject to RAN3 confirmation.

2. Actions:

To RAN3, SA2 

RAN2 respectfully asks RAN3 and SA2 to take above information into account in future work and provide feedback if needed.


We also received reply LS [2] from SA2, as below
	SA2 would like to thank RAN2 for the LS on paging for multicast session activation notification and would like to provide the following feedback.

RAN2 considered two options for paging for multicast session activation notification for RRC_IDLE/ RRC_INACTIVE UEs as

· Option 1: Paging for multicast session activation notification is used in all legacy Paging Occasions (POs).

· Option 2: Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s). 

RAN2 respectfully asks RAN3 and SA2 to take above information into account in future work and provide feedback if needed.

SA2 confirms that both Option 1 and Option 2 are feasible from SA2 perspective.


In this email discussion, RAN3 shall discuss and then decide:

1) Whether option 1 and/or option 2 are feasible from RAN3 perspective

2) If option 2 is feasible and agreed to satisfy RAN2 preference, RAN3 shall further provide interface signaling correspondingly.
4.2 R3-215192: On RAN2 Group Paging Assumptions for NR MBS
From all of contributions related to this issue, only the contribution [7] provides different understanding from others, so we shall firstly discuss it.
Table 1:
	Observation 1:
For each MBS Session Activation occasion, the respective processes would need to create Group Paging Information (basically list of UEs or derived lists) by examining a potentially large data base more than once (AMFs and SMFs, for RRC_INACTIVE also within the gNB). The creation of such information is not always possible to be performed in advance to MBS Session Activation.

Observation 2:
The computational effort grows with the size of the related data bases (PDU Sessions/UE Contexts).

Observation 3:
The significance of the computational effort and the related timing aspect is given by the fact that the current scheme does not - always - allow to create and maintain Group Paging Information in advance to MBS Session Activation. 

Observation 4:
Paging Resource efficiency, assumed by RAN2 to be an important design criterion for the design of the overall MBS Group Paging function may require Paging Optimisations to be taken into account, at least in their most basic form, e.g. first paging attempt only within the last serving cell.

Observation 5: An obvious consequence of aiming at paging resource efficiency is the overall 5GS responsiveness, i.e. the delay between the (application) trigger at Session Activation and all of the joined UEs able to start receiving MC user data.

Observation 6:
There is obviously a relation between the computational effort spent for creating Group Paging Information, the way how Paging Optimisation schemes are applied to achieve paging resource efficiency and the responsiveness of MBS Group Paging.

Observation 7:
There seems to be a contradiction between statements received from RAN2 (R2-2104655) and the LS received for this meeting in R2-2108914. Option 2 will end up in option 1 if the number of UEs exceeds a certain limit.

Observation 8:
Minimise paging resource usage for IDLE and INACTIVE UEs and combining paging information from several connected AMFs adds further complexity/challenges to the gNB. RAN3 could consider to combine Session Activation and Group Paging on NG.


	Observation r1: The RAN2 decision to rather utilise UE specific POs result in a non-negligible processing effort and paging resource usage on the network side which contradicts the aim to enable paging resource efficiency, as communicated by RAN2.

Observation r2: Current distribution of information in the 5GS system (RAN/AMF/SMF) requires examining (PDU/UE) context databases several times (i.e. more than once) w/o the possibility to pre-collect and maintain Group Paging Related information for immediate usage at MBS Session Activation.

Observation r3: Processing Group Paging Information associated with a list of UE identifiers Current distribution should be limited in case the number of UE IDs contains is “uncomfortably” large. Escalation strategies in terms of Paging Area or PO usage are expected to be meet a well-balanced trade-off between processing effort and resource usage.

Observation r4: Applying Paging Optimisations introduced for UE individual paging may also be applied for multicast group paging, if the size of the group is kept within a reasonable limit.


In above observations, if this/these observations are related to RAN2/SA2, the problems/issues raised by them seem to not make sense, because both RAN2 and SA2 have discussed them then send LS to RAN3 including positive result.
Question1: Do companies agree with the following view?

· Which of above observations are RAN3 related observations, do you agree with it/them?

· The other observations related to RAN2/SA2 seems to not make sense.

	Company
	Observation 1/2/…
	Comment

	Nokia
	No
	All observations are related to either RAN2 and SA2 agreements and contradict these agreements. We propose to ignore these observations which are not demonstrated.

	Lenovo, Motorola Mobility
	None
	We share the same view with Nokia. All observations are related to RAN2 or SA2. In SA2 LS, it is clearly stated that both options are feasible from SA2’s point of view.

	Huawei
	No
	Same view with Nokia.

	LGE
	No
	We share Nokia’s view.

	Qualcomm
	No
	

	Samsung
	No
	

	Ericsson
	
	We/I humbly beg for two things only:

- establish at least an option that does not rely on assembling, processing and signaling potentially large UE lists.

- please reply to the RAN2 LS highlighting the obvious contradiction in statements when it comes to careful use paging resource and ask for specifying an option that relies on MBS/Session specific POs.

If paging strategy, processing load, resource usage is not of RAN3 interest, what is then RAN3 task after all? This is really disappointing and depressing.

We perceive a rather uncourtly, simplistic, unprofessional denial of work within RAN3 ToRs for reasons we are not able to follow.

If you deny to listen to an Ericsson delegate, you may probably decide to listen to a seasoned RAN3 delegate who sees the third attempt of introducing MBS into a 3GPP generation and perceives a lot of pain when examining the current status. It is absolutely impossible to give our/my blessing to an overall system concept that obviously disregards basic engineering principles. 5GS whimpers for mercy and redemption when it watches the bad news to come with Rel-17.

	ZTE
	No
	

	
	
	

	
	
	


Summary:

Majority companies (7:1) think all of observations in Table 1 are not RAN3 issues

Proposal 1:　It is proposed to ignore all of observations raised from R3-215192.

Table 2:
	Proposal 1:
Communicate Observations r1 and r2 to RAN2 and SA2.

Proposal 2:
Allow several strategies to optimise Multicast Group Paging along different aspects (mainly responsiveness as a result of signalling/processing effort versus paging resource usage).

Proposal 3:
Overall, limit the size of the NG/Xn Multicast Group Paging message if the Group Paging Information is associated a list of UE (Paging) Identities.

Proposal 4:
Reconsider combining Group Paging and session activation on NG to allow combining RRC_IDLE and RRC_INACTIVE paging.

Final Proposal: Agree on the draft Reply LS in R3-215193


Question 2: Do companies agree with the following view?

· Which of above proposals are RAN3 related observations, do you agree with it/them?
· The other proposals related to RAN2/SA2 seems to not make sense
	Company
	Proposal 1/2…
	Comment

	Nokia
	No.
	All proposals contradict the discussions and agreements achieved in RAN2 and SA2. We propose to ignore them.

	Lenovo, Motorola Mobility
	None
	Same view with Nokia.

	Huawei
	No
	Same view with Nokia.

P4 is not aligned with TS 23.247. In addition, to trigger RAN Group Paging advance, there is no need to combine Multicast Group Paging and session activation, maybe only to trigger RAN Group Paging when NGAP: MULTCAST GROUP PAGING message is received.

	LGE
	No
	Same view with Nokia.

	Qualcomm
	No
	

	Samsung
	No
	

	CATT
	No
	

	Ericsson
	
	Specification work is easy when implementation is still far in the stars. Happy researchers sleep well, while people from the real world stay awake in despair ... 

	ZTE
	No
	

	
	
	


Summary:

Majority companies (8:1) think all of proposal in Table 2 are not RAN3 issues

Proposal 2: It is proposed to ignore all of proposals raised from R3-215192
4.3 Which option is feasible and preferred in RAN3?
According to the RAN2 LS, two options have been discussed and Option 2 is preferred by RAN2. However, it is RAN3 to decide which option shall be used for Multicast group paging.
Question 3: From RAN3 point of view, which option is feasible and preferred? Can RAN3 follow RAN2’s preference as option2?
	Option 1: Paging for multicast session activation notification is used in all legacy Paging Occasions (POs).

Option 2: Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s). 

Option 3: Other. If option 1/2 are not feasible, please input your suggestion

	Company
	Option 1/2/3
	Comment

	Nokia
	Option 2
	As explained in R3-214969, RAN3 can provide standards support for allowing the option 2 which is preferred by RAN2.

	Lenovo, Motorola Mobility
	Option 2
	From RAN3’s point of view, both options are feasible. But it would be better to follow RAN2’s preference.

	Huawei
	Option 2
	RAN3 has agreements that The NGAP Multicast Group Paging procedure shall carry a list of UE specific paging Identity/Identities or a derived identity/identities:

The NGAP Multicast Group Paging procedure shall carry the following information: MBS Session ID, MBS Service Area(s), a list of (UE specific paging Identity/Identities or a derived identity/identities. 

	LGE
	Option 2
	Considering RAN2’s preference and the amount of information to be signaled via NG interface, Option 2 is preferred.

	Qualcomm
	Option 2
	Option 2 is more efficient. However, the UE list should be optional IE in Group Paging message. When UE list is not included, the paging is sent in all the legacy POs as option 1.

	Samsung
	Option 2
	Agree with QC. Option 2 is efficient. Only in extreme case, group paging is sent in all legacy POs.

	CATT
	Option 2
	Same view with QC

	Ericsson
	
	what does RAN2 care about an issue which is not within their interest? why should we answer at all to the LS if we are not able to develop genuine thoughts?

	ZTE
	Option 2
	From our view, both option 1 and option are feasible in RAN3, so we suggest to following RAN2’s preference.

	
	
	


Summary:

Majority companies (8:1) suggest to go for Option 2.
Proposal 3: RAN3 shall support Option 2 (i.e., Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s)).
4.4 Assume to agree with Option 2
Option 2: Paging for multicast session activation notification is used in the relevant legacy POs for the UEs with non-activated multicast session(s). 

4.4.1 UE identify within multicast group paging message

Some papers suggest to introduce “UE Identity Index value” as UE identify to save NG signaling overhead.

In [9], it states that according to TS38.304, PO calculation for paging notification uses 5G-S-TMSI mod 1024. Therefore, 5G-S-TMSI mod 1024 used as UE identify in NG group paging message is sufficient. After modular operation, UE identify can be same for the different UEs. It is 10 bits long identify. Compare to 5G-S-TMSI (48 bits) for each UE, the message size is reduced a lot.
Question 4: Which kind of UE identify do companies prefer in the Multicast group paging message?
Option 1：UE Paging Identity (i.e. 5G-S-TMSI, defined in 9.3.3.18 in TS38.413)
Option 2：UE Identity Index value (i.e., 5G-S-TMSI mod 1024 defined in 9.3.3.23 in TS38.413)
Option 3:   Other. If any, please input your suggestion

	Company
	Option 1/2/3
	Comment

	Nokia
	Option 1/2
	The size of the NGAP Paging message should not be an issue.

	Lenovo, Motorola Mobility
	Option 2
	Both option 1 and 2 are workable. As moderator said, option 2 has benefit to reduce the message size.

	Huawei
	Option 2
	The Paging Identity of Multicast Group Paging is based on MBS Session ID, and the UE Identity is only used to calculate the PO and PF, full 5G-S-TMSI seems not necessary.

	LGE
	Option 1/2
	Same view with Nokia.

	Qualcomm
	Option 2
	

	Samsung
	Option 2
	For PO calculation, 5G-S-TMSI mod 1024 is used. In legacy, gNB shall receive 5G-S-TMSI from AMF because 5G-S-TMSI is carried in Uu PAGING message. For MBS, the TMGI is carried in Uu GROUP PAGING message. Therefore, 5G-S-TMSI mod 1024 is enough for PO calculation. 

And more, saving NGAP paging message length is also an advantage considering the UE ID in the list could be thousand. 

	CATT
	Option 2
	

	Ericsson
	
	there is no difference between option 1 and option 2. option 2 becomes option 1 if RAN refuses to process UE lists or has to stop processing it due to time constraints. I really find the view that message size doesn’t matter very entertaining.

	ZTE
	Option 1/2
	We prefer Option 1, however we can follow majority company’s view because option 2 is also workable.

	
	
	


Summary:

7 companies agree with option 2, 3 companies agree with option 1. 1 company thinks both option 1 and option are similar.
Proposal 4: It is proposed to include “UE Identity Index value” IE (i.e., 5G-S-TMSI mod 1024 defined in 9.3.3.23 in TS38.413) in the Multicast group paging message.

4.4.2 Paging DRX
In legacy, paging DRX is UE specific for unicast paging. However, in [9], it suggests to use common DRX value for multicast group paging, which can be configured to the gNB and all the relevant UEs can receive the group paging message on the POs calculated from this common DRX.

Question 5: Which kind of Paging DRX do companies prefer in the Multicast group paging message?
Option 1：Common Paging DRX
Option 2：UE specific Paging DRX, as legacy

Option 3:   Other. If any, please input your suggestion

	Company
	Option 1/2/3
	Comment

	Nokia
	Option 2
	Option 1 would introduce latency.

	Lenovo, Motorola Mobility
	Option 2
	Option 2 is aligned with RAN2’s perfence. 

	Huawei
	Option 2
	From RAN2 discussion, there seems no new common DRX is required.

	LGE
	Option 2
	Same view with Huawei.

	Qualcomm
	Option 2
	

	Samsung
	Option 1
	Group paging is common to all the UEs, a common paging DRX is suitable. Doing it differently for different UEs as per UE specific paging DRX is redundant. The target for group paging is to page concerned UE for multicast equivalently. It is also saves the paging resources for the gNB. 
Even if a list of DRX value is sent to the gNB, the gNB will use one DRX value in the end for the group paging. E.g. using DRX-128, the UEs with DRX-64 can also receive the paging. Vice versa. It is not required for the gNB to send a group paging using both DRX-128 and DRX-64.
It is not a new DRX. AMF can select a suitable DRX from the DRXs supported by the concerned UEs. 

	CATT
	Option 2
	

	Ericsson
	
	what about a Session- or MBS-specific DRX?

	ZTE
	Option 2
	

	
	
	


Summary:

7 companies agree with option 2, 1 company agrees with option 1. 
Proposal 5: It is proposed to include “UE specific Paging DRX” IE in the Multicast group paging message.

4.4.3 Paging Area
In legacy, paging area (defined as TA list) is UE specific for unicast paging. However, in some papers, it is suggested to use a common paging area (i.e., multicast paging area, also defined as TA list) for multicast group.
Question 6: Which kind of Paging Area do companies prefer in the Multicast group paging message?
Option 1：UE specific Paging Area, as legacy, defined as TA list
Option 2：Multicast Paging Area, for all paging UEs, defined as TA list
Option 3:   Other. If any, please input your suggestion

	Company
	Option 1/2/3
	Comment

	Nokia
	Option 3
	We can define paging area per list of UEs to be paged i.e. as the area where each cell has to page the same list of UEs.

	Lenovo, Motorola Mobility
	Option 3
	MBS service area can be used as the multicast group paging area.

	Huawei
	Option 3
	Same view as Nokia. Adopt Multicast Paging Area, for relatives list of UEs, defined as TA list.

Based on the progress of SA2, the Group Paging should be performed in the paging area. From the view of RAN3, as the legacy NGAP PAGING message, paging area should be the TAI list. However, different UE may belong to different TAI list. Take the Figure below as an example, in case UE 1, 2, 3 and 4 are the UEs joint MBS Session 1, page all these 4 UEs in the all the 7 TAIs will consume lots of paging resource unnecessarily, it is better to page the UE only in its own TAI list.
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	Qualcomm
	Option 3
	Two kinds of paging areas should be used.
1. MBS Service Area

2. List of UE specific paging areas.

The paging message should be sent in the common set of the two kinds of area. 

	Samsung
	Option 2
	AMF knows the UE located TAs and knows the MBS service area. AMF can generate a paging area by considering these two factors. As the example showed in Huawei, if the MBS service area covers TA1 to TA5, the paging area would be TA1 to TA5. There is no paging resource waste. Even for UE1, paging in TA1 and TA2 is enough. But for the group paging, consider other concerned UEs, the paging need to be sent in TA1 to TA5.

	CATT
	Option 1
	Firstly, AMF knows whether the node supports MBS when initiating paging, because they adopt different signaling procedures. In addition, the MBS paging message from AMF is only meaningful for idle UE. In this way, the gNB receiving the paging signaling will page UEs within all the cells of the relevant TAIs only in the node, without the wider area across the node. On the other hand, for multicast sessions, except for the local service, there is no concept of service area, which is determined by dynamic addition of UE.

So the feature does not need to be further optimized.

	Ericsson
	
	the question is what ambition level we do have for paging resource efficiency. 

it seems we are contradicting ourselves (not only RAN2 does) when looking back in history

	ZTE
	Option 1
	

	
	
	

	
	
	


Summary:

4 companies agree with option 3, 2 companies agree with option 1, 1 company agrees with option 2.
Proposal 6: FFS: paging area shall include per list of UEs to be paged.

4.4.4 Other IEs in Multicast group paging message
Many papers suggest to include MBS Service Area. It may be defined as TA list and/or cell list, however, the definition of MBS Service Area will be decided in other group.
Meanwhile, another IE, i.e., Paging Priority is also suggested to be included.

Question 7: Do companies agree with the following IEs in the Multicast group paging message?
1) MBS Service Area, its definition is FFS

2) Paging Priority, defined in 9.3.1.78, as legacy

	Company
	1: MBS Service Area
2: Paging Priority
	Comment

	Nokia
	1 and 2.
	1 and 2 are both needed in our view.

	Lenovo, Motorola Mobility
	1 OK
2 FFS
	MBS service area can be used as the multicast group paging area.
How to set the paging priority is FFS

	Huawei
	1 YES

2 FFS
	The Group Paging will be paged within the Service Area, therefore 1 is needed.

FFS for 2.

	LGE
	1 Yes
2 FFS
	For MBS Service Area, we share the same view with Huawei.

	Qualcomm
	1 Yes
2 FFS
	

	Samsung
	1 and 2
	

	CATT
	1 FFS

2 FFS
	For multicast sessions, except for the local service, there is no concept of service area, which is determined by dynamic addition of UE.

	Ericsson
	
	The question is oversimplifying. The answer too complicated. The concept weird. The hour late. The Release wrong. And the group done. what has happened to RAN3?

	ZTE
	1 and 2.
	

	
	
	


Summary:

Bullet 1: majority companies (7:2) agree. Bullet 2: majority companies wish to FFS (6:3).
Proposal 7: It is proposed to include “MBS Service Area” IE in the Multicast group paging message, the detail is FFS.
4.4.5 Left issues in RAN Multicast Group Paging 
In [4], the “UE RAN Paging Identity” (i.e., I-RNTI full) can also be used as legacy for RAN multicast group paging.
	9.2.3.43
UE RAN Paging Identity

The IE defines the UE Identity for RAN paging a UE in RRC_INACTIVE.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

CHOICE UE RAN Paging Identity

M

>I-RNTI full
>>I-RNTI full

M

 BIT STRING (SIZE (40))




Question 8: Do companies agree with “UE RAN Paging Identity” in the RAN Multicast group paging message?
	Company
	YES/NO
	Comment

	Nokia
	No.
	Our understanding is that the POs should be calculated from 5G S-TMSI.

	Lenovo, Motorola Mobility
	No
	POs is calculated from 5G-S-TMSI and MBS session ID can be used for identifying the paging MBS session. 

	Huawei
	No.
	RAN2 has agreements that “Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states” and “Confirm that we convey the MBS session ID in the notification.”

For legacy RAN paging, the I-RNTI is used to identify PagingUE-Identity of RAN Paging. For RAN group paging, it will be pagingGroupList (MBS session ID).

	Qualcomm
	No
	

	Samsung
	No
	I-RNTI full is not necessary since TMGI is carried in Uu GROUP PAGING MESSAGE, unlike legacy paging, I-RNTI full is carried in RAN Paging message.

	CATT
	No
	

	Ericsson
	???
	???

	ZTE
	YES
	Same as legacy

	
	
	

	
	
	


Summary:

Majority companies (7:1) do not agree to include UE RAN Paging Identity. 
Proposal 8: The IE“UE RAN Paging Identity” is not included in RAN Multicast Group Paging message.
4.4.6 F1AP impact for Multicast Group Paging
It can be aligned with NGAP and XnAP, and be discussed in the second round.
5 Conclusion, Recommendations [if needed]
If needed
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