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1
Introduction

This email discussion is aimed at making progress on FS_MUSIM conclusions.

	Moderated email discussion start
	04 Nov 2020 (Wednesday), 1700 UTC

	Moderated email discussion end
	06 Nov 2020 (Friday), 1700 UTC

	Document including the summary and potentially a proposed way forward submitted by rapporteur
	09 Nov 2020 (Monday)

	Discussion at CC#1
	16 Nov 2020 (Monday)

1330 – 1530 UTC


2.
Discussion

2.1
Paging Cause
In relation to the following ENs in TR 23.761 Clause 8.1:

Editor's note:
Whether and which Paging Cause(s) will be pursued to conclusions will be determined in SA2#142E taking into account feedback from RAN WG2, RAN WG3 and SA WG3.

Editor's note:
One or more Paging Causes under consideration are:


One Paging Cause: MMTel Voice or Important service. Whether an additional Paging Cause is needed to differentiate a supporting RAN from a non-supporting RAN is FFS.


Multiple Paging Causes: MMTel Voice, MMTel Video, SIP Signalling, NAS Signalling, SMS over NAS Signalling and Other data are considered.

Editor's note:
It will be determined whether the Paging Cause(s) is(are) applied 1) only for UEs with the request, i.e. the UEs that have MUSIM capability and have multiple USIMs, etc, or 2) to all UEs indiscriminately.

Companies are invited to provide their opinions in the table below.
Q1.1:
Assuming non-blocking feedback from SA3, RAN2 and RAN3, which of the following Paging Cause options your company can support for inclusion in the final conclusions (more than one option can be supported)?

-
Option 1: No Paging Cause.

-
Option 2: One Paging Cause (indicate which one i.e. “MMTel Voice” or “Important service”).

-
Option 3:
Multiple Paging Causes (indicate which ones from the following set: “MMTel Voice”, “MMTel Video”, “SIP Signalling”, “NAS Signalling”, “SMS over NAS” and “Other data”).

Q1.2:
If the answer to Q1.1 is Option 2 or Option 3, indicated whether the Paging Cause is used by the network only to UEs that have MUSIM capability or indiscriminately.

	Company name
	Comments
	Rapporteur’s interpretation of A1 answers

	MediaTek Inc.
	A1.1

-
Option 2 “MMTel Voice”

-
[Preferred] Option 3 including: “MMTel Voice”, “MMTel Video”, “SIP Signalling”, “NAS signalling”, “SMS over NAS” and “Other data”

A1.2

-
[Preferred] Indiscriminately
	3 preferred;
2 acceptable (voice)

Indiscriminately

	Intel
	A1.1

-
Option 2 “MMTel Voice” (noting that it can also be used for CS voice in EPS)

-
[Preferred] Option 3 including: “MMTel Voice” (noting that it can also be used for CS voice in EPS), “SIP Signalling”, “NAS signalling” (the latter two can be combined in a single cause “Signalling”), “SMS over NAS” (noting that it can also be used for IMS SMS) and “Other data”

A1.2

-
[Preferred] Indiscriminately
	3 preferred;
2 acceptable (voice)

Indiscriminately

	Charter
	A1.1: Either option 2 or 3 is fine for us. For option 2, we prefer “MMTel voice” but also okay with “important service” since this includes voice as well. For Option 3, we like to include at least “MMTel voice” and both version of SMS (i.,e IMS and  NAS based SMS).

A1.2: our view is that the “Paging Cause” is only for UEs that have MUSIM capability in this release. To apply this feature indiscriminately, we prefer to have this requirement vetted via SA1 to take into account of the user level requirements if this feature becomes generic for any UE/user.
	2 (“voice” preferred) or 3

Selective preferred

	CableLabs
	A1.1 - We are ok with either option 2 or option 3. For option 2, we prefer “voice” but can live with “important service” as this seem to include voice. For option 3, we prefer including “MMTel voice” and “IMS and NAS-based SMS” at the very least.

A1.2 – In our view the paging cause for this release should be used by network, only for UEs that have MUSIM capability. SA1 input required to consider user level requirements needed for paging cause to be used indiscriminately.
	2 (“voice” preferred) or 3
Selective preferred

	Comcast
	A1.1: Either option 2 or 3 is acceptable. For option 2, “MMTel voice” is preferred over “important service”; but both work fine. For Option 3, we suggest including at least “MMTel voice” and both version of SMS (i.e. IMS and NAS based SMS).

A1.2: In our opinion “Paging Cause” is only for UEs that have MUSIM capability in this release. To apply this feature indiscriminately, SA1 input / vetting is desired.
	2 (“voice” preferred) or 3
Selective preferred

	LGE
	A1.1

-
Option 3 (with voice service, SMS service, other services, NAS signalling). Option 2 (with voice service) is also acceptable.

A1.2

-
[Preferred] Indiscriminately
	3 preferred;
2 acceptable (voice)

Indiscriminately

	Samsung
	A1.1: OK with either Option 2 or Option 3. 
Option 2: 

1. Single Paging cause as Voice or Important service (with default Voice) is OK, if majority support this. Please note both are same. Option 2 is OK only if system can support non-homogenously deployment of Paging cause feature.  

2. Addition of other services (on top of voice) as part of “Important service” is OK if those services are negotiated between UE and network.  

Option 3:

[Preferred] With following possible Paging cause values: Critical services(mission critical services in this release), Voice, SMS, non-(Voice/SMS) IMS signalling, CP signalling(also called as NAS signalling), default

A1.2: [Preferred] Paging cause shall be provided only if UE has requested for it.
	3 (preferred);
2 acceptable

Selective preferred

	Huawei, HiSilicon
	We prefer option 1, No Paging Cause. 

If there are any paging cause(s) included in the paging message, then we don’t see the need for anything other than an indication for voice, and the overall benefit is marginal at best. Option 3 not acceptable.

Q1.2 is can only be determined once the impacts from any potential paging causes are known, as this can wildly differ, we should revisit this only after KI#1.
	1 preferred;

2 acceptable (voice)

	ZTE
	A1.1: Prefer option 1, but can accept option 2.
A1.2: if option 2 is selected, then preferred Indiscriminately
	1 preferred;

2 acceptable

	vivo
	A1.1 Option 2: One Paging Cause i.e. “Voice”

A1.2 Paging cause shall be provided only if UE has requested for it. 
	2 (voice)

Selective

	Spreadtrum
	A1.1 Prefer Option 2: One Paging Cause i.e. “Voice”;

A1.2 Prefer Indiscriminately
	2 (voice)

	Convida Wireless
	A1.1

-
Option 2 “MMTel Voice” (noting that it can also be used for CS voice in EPS)

-
[Preferred] Option 3 including: “MMTel Voice” (noting that it can also be used for CS voice in EPS), “SIP Signalling”, “NAS signalling” (the latter two can be combined in a single cause “Signalling”), “SMS over NAS” (noting that it can also be used for IMS SMS) and “Other data”

A1.2

-
[Preferred] Indiscriminately
	3 preferred;
2 acceptable (voice)

Indiscriminately

	Qualcomm
	A1.1 

We can support either Option 2 or Option 3. For Option 2, Qualcomm supports paging cause for voice, and does not think the paging cause for “important service” is going to lead to deterministic UE behaviour. For Option 3, Qualcomm supports to define paging cause for “voice”, “SMS”, “MT signalling” and “others”.
A1.2

paging cause can be used indiscriminate.
	3 preferred;
2 acceptable (voice)
Indiscriminately

	Apple
	A1.1

-
Option 2 “MMTel Voice” (noting that it can also be used for CS voice in EPS)

-
[Preferred] Option 3 including: “MMTel Voice” (noting that it can also be used for CS voice in EPS), “SIP Signalling”, “NAS signalling” (the latter two can be combined in a single cause “Signalling”), “SMS over NAS” (noting that it can also be used for IMS SMS) and “Other data”

A1.2

-
[Preferred] Indiscriminately
	3 preferred;
2 acceptable (voice)

Indiscriminately

	Ericsson
	A1.1: One paging cause (Important [preferred] or MMTel Voice). Considering the assistance info support from UE for KI#3 and network policy, one paging cause is considered as the compromised way forward in rel-17. The need of finer granularity on the paging causes can be further studied in future release if needed.

A1.2: The paging cause is only applied for devices that indicates the MUSIM support to limit the impact at network side, since it changes the formulation of paging request without adding any value for the non-MUSIM support UE.
	2 (important, voice)

Selective

	CATT
	A1.1: Prefer option 1, No Paging Cause.
	1 preferred

	China Unicom
	A1.1: Option 1 (No Paging Cause) is preferred.
	1 preferred

	China Mobile
	A1.1: option 1 No Paging Cause is preferred.

We believe a single paging cause or multiple paging cause do not help to solve the problem because in real world whether a paging for a specific service should be treated with high priority is complicated and should be based on more info e.g. call number, the service the user is currently using, etc. to make a correct decision. The solution based on paging cause only is not a complete solution.
	1 preferred

	NOKIA
	A1.1 No paging cause

A1.2 N/A for nokia but if this was supported it should be selective and for supporting UEs only that request it and if the UE does not respond to paging it shall attempt to send a busy indication
	1

Selective

	Lenovo
	A1.1: Prefer option 3; and can live with option 2.  In case of option 3, the number of causes can be limited to: MC, Voice (any kind), SMS (any kind), NAS signalling, other. 

A1.2: "only to UEs that have MUSIM capability". The motivation to introduce the Paging cause is to assist the decision at the UE when the UE is in Connected state in other network. Whether the Paging cause can be applied to sing-SIM UE, can be postponed.
	3 preferred;
2 acceptable

	NEC
	A1.1 Option 2

A1.2 Option should be Voice call  (Voice call = MMTell Voice or WhatsApp voice or any PS voice service)
	2 (voice)

	Sony
	A1.1 Option 3. Even if SA2 may only agree that voice should be specified for MuSIM in rel-17, we see this as a general feature that may be helpful in other scenario in the future. We can accept option 2 for MuSIM.

A1.2: This is related to SA3 feedback. 
	3 preferred;

2 acceptable (voice?)

	InterDigital Inc.
	A1.1: OK with either Option 2 or Option 3 (prefer Option 3). 
A1.2: [Preferred] Paging cause shall be provided only if UE has requested it
	3 preferred;
2 acceptable

Selective

	Vodafone
	A1.1 option 2 (Voice and not voice) or option 3 BUT it is essential that option 2 includes radio interface signalling so that the UE can determine “paging for non-voice service”
	2 (voice)

	China Telecom
	A1.1

· Option 3 including: “MMTel Voice and Video”, “IMS other service“, “NAS Signalling”, “SMS” and “Other data”.

A1.2

-
only for UEs that have MUSIM capability. It is a waste of paging resource and  useless for the UEs that have no MUSIM capability. It may also bring NBC problem for the legacy UE.
	3
Selective

	Alibaba
	A1.1: We prefer option 1 which is No Paging Cause, but can accept option 2. We object to option 3.
	1 preferred;
2 acceptable


Email convenor’s summary:

26 companies provided replies on Q1.1 as follows:
-
13 companies indicated that they can support either Option 2 or Option 3 (sometimes with indicated preference).

-
5 companies indicated that they can support Option 2 with Paging Cause for “voice” (including one company that indicated either “important service” or “voice”).

-
3 companies indicated that they can support either Option 1 or Option 2.

-
3 companies indicated Option 1 as preferred, without indicating any other option.

-
1 company indicated Option 1 only.
-
1 company indicated Option 3 only.

Focusing on Option 2 with Paging Cause for “voice”, it seems that at least 21 companies (and possibly 24) out of 26 can support that option.
15 companies provided replies on Q1.2 as follows:
-
9 companies replied that the Paging Cause should be sent selectively (of which 3 companies think that SA1 requirement is needed to allow for indiscriminate sending, whereas one company considers selective sending as preferred).
-
6 companies replied that the Paging Cause should be sent indiscriminately.
While there is higher number of supporters for selective sending, it is noted that selective sending will reveal which UEs have a MUSIM capability. SA3 feedback is needed to conclude this item.

Based on the feedback summarised above, Rapporteur’s proposal is to:

Proposal 1a: Adopt Option 2 (One Paging Cause) with the meaning of “voice”.

Proposal 1b: Decide whether Paging Cause is sent indiscriminately or selectively based on SA3 feedback.
2.2
Busy Indication
In relation to the following ENs in TR 23.761 Clause 8.1:

Editor's note:
Whether AS or NAS BUSY indication is used to respond to Network A, when a Multi-USIM device that is paged by Network-A while the device decides not to accept the paging and the device supports the Busy indication, is pending RAN WG2, RAN WG3 and SA WG3 feedback.

Editor's note:
The handling of the Busy indication requires further refinement at SA2#142-e. e.g. it is FFS whether the Multi-USIM device uses the Busy indication with a "shall", "should", "may" or "best effort" condition.

SA2 has sent a request for feedback (S2-2006037) to RAN2, RAN3 and SA3 with the following question:

Q5: Please provide feedback if it is feasible (and secure) that the Busy Indication is sent as RRC message instead (no NAS message to the CN) i.e. as a RRC response to paging without requiring an RRC connection [RAN2, RAN3, SA3] 

So far only SA3 feedback is available (S3-202687) as follows:

SA3 answer: Sending an unsecured busy indication in an RRC message is a security risk. This need to be avoided.

We assume that based on the SA3 answer it is not possible to use a Busy Indication as RRC message for UE in RRC_Idle state, but it should be possible (pending RAN2/RAN3 feedback) to use Busy Indication as RRC message for UE in RRC_Inactive state.

Companies are invited to provide their opinions in the table below.
Q2.1:
Whether they share the understanding that Busy Indication as RRC message is possible (pending RAN2/RAN3 feedback) to use for UE in RRC_Inactive state?

Q2.2:
Whether they are supportive of Busy Indication (as NAS-only, both NAS and RRC, not at all)?

Q2.3:
If the answer to Q2.2 is affirmative, indicate whether the UE uses the Busy Indication with “shall”, “should”, “may” or “best effort” condition?

	Company name
	Comments
	Rapporteur’s interpretation of A2.2 answers

	MediaTek Inc.
	A2.1: Yes


A2.2: Not at all (given SA3 feedback)

A2.3: Best effort (if specified at all)
	Not at all

BE

	Intel
	A2.1: Yes

A2.2: Both NAS and RRC (assuming that RRC-based Busy Indication is used only for UE in RRC_Inactive)

A2.3: “Should”
	Both

Should

	Charter
	A2.1: Yes. We share the understanding that “Busy” indication for UE in RRC_inactive state is feasible/possible.

A2.2: Yes. We support NAS (for RRC_IDLE) and RRC (for RRC_inactive)

A2.3: Should. We understood that there are limitations from UE/chipset vendor that can’t support “shall”. 
	Both

Should

	CableLabs
	A2.1: Yes, we share the understanding that Busy Indication as RRC message is possible to use for UE in RRC Inactive state

A2.2: Yes, we support Busy Indication with both NAS (for RRC Idle) and RRC (for RRC Inactive)

A2.3: We support that the UE uses the Busy indication with “should” given the UE/chipset vendor limitations
	Both

Should

	Comcast
	A2.1: Yes.

A2.2: Yes. We support NAS (for RRC_IDLE) and RRC (for RRC_inactive)

A2.3: Should, we acknowledge that there may be limitations from UE/chipset vendor that can’t support “shall”. 
	Both

Should

	LGE
	A2.1: Technically possible. But we want to have an option to simplify UE behaviour, i.e. common NAS procedure regardless of UE state and Core network.

A2.2: At least NAS procedure should be supported. RRC procedure can be optional.

A2.3: “Should”
	Both (RRC optional)

Should

	Samsung
	A2.1: For RRC Inactive state Yes.
A2.2: From SA2 perspective NAS-only. SA2 can recommend RAN WG to work out a RRC procedure for INACTIVE state.
A2.3:“Should”
	Both (RRC recommended)

Should

	Huawei, HiSilicon
	We don’t see the need for a busy indication, the work involved in sending it is not really any different to responding to paging.

Whether to send an indication in RRC Inactive is a RAN choice and has no impact on the CN, but again we would need to see the benefit of supporting it in RRC_Inactive, compared to no support in IDLE.
	Not at all

	ZTE
	A2.1: Depends on RAN WG feedback

A2.2: Not at all (given SA3 feedback)

A2.3: Best effort (if specified at all)
	Not at all

BE

	vivo
	The Busy indication is not pursued in normative phase, since people want it is always testable and in the meantime, the UE/chipset vendor cannot guarantee always send it due to limitation.
	Not at all

	Spreadtrum
	A2.1: Yes

A2.2: Not at all 

A2.3: Best effort 
	Not at all

BE

	Convida Wireless
	A2.1: Yes.

A2.2: Both NAS and RRC

A2.3: Should
	Both

Should

	Qualcomm
	A2.1: Yes.
A2.2: RRC for RRC_Inactive mode.
A2.3: can only agree with may or best effort
	RRC only?

May or BE

	Apple
	A2.1: Yes, technically possible.

A2.2: NAS-only

A2.3: Best effort
	NAS only

BE

	Ericsson
	A2.1: For UE in RRC inactive, it shall be possible to have the indication via RRC message since AS security context shall be in place. 

A2.2: No Busy indication. If we consider only one paging cause (e.g. important service), with the help of assistance info and network policy, the network will only page the UE when the MT service is considered as important, then the UE always need to answer the paging if possible. Based the solution description, it also involves several signalling (e.g. 5G-GUTI reallocation). Thus, paging rejection (e.g. with Busy indication) is not needed in Rel-17.
	Not at all

	CATT
	A2.1: Depends on RAN WG feedback

A2.2: Not at all (given SA3 feedback)
	Not at all

	China Mobile
	A2.1: it is possible.

A2.2: there is no need to support Busy indication, considering if no paging cause is selected, or it is not supported for RRC_Idle.
	Not at all

	NOKIA
	A2.1 This is a decision for SA3 and RAN WGs to define it for RRC inactive case only.

A2.2 Yes, supportive at NAS and at RRC layer when the UE is RRC inactive, pending RAN WGs and SA3 decisions.

A2.3 The UE SHALL ATTMEPT to send the BUSY indicator, we need a testable behaviour.


	Both

Shall

	Lenovo
	A2.1: Yes.

A2.2: Both NAS and RRC. RRC is used in case of RRC_Inactive. 

A2.3: “Should” or "shall attempt". It depends whether the UE would get the "gap" from the other system. 
	Both

Should or Shall

	NEC
	A2.1 For RRC Inactive state: Yes,

A2.2 For NAS only

A2.3 Should
	NAS only

Should

	Sony
	A2.1: SA3 response is related to RRC messages sent unprotected (SRB0). For protected RRC messages (SRB1), it would be fine. Therefore, RRC based solution for UE’s in RRC Inactive state is still a valid option. 

A2.2: We think that we should specify both NAS and RRC to facilitate CN based paging and RAN based paging. 

A2.3: The Busy indication SHOULD be sent by the UE.
	Both

Should

	InterDigital Inc.
	A2.1: Yes for RRC Inactive state.
A2.2: We support both NAS and RCC.
A2.3:“Should”
	Both

Should

	China Telecom
	A2.1: Depends on RAN WG feedback.
	


Email convenor’s summary:

23 companies provided replies on Q2.
On Q2.1 the majority of companies confirm the understanding that Busy Indication as RRC message is possible to use for UE in RRC_Inactive state.
On Q2.2 the companies replied as follows.
-
11 companies replied that Busy Indication should be supported as both NAS and RRC layer (the latter for RRC_Inactive only).

-
8 companies replied that no Busy Indication is needed in Rel-17.

-
2 companies indicated support for NAS-only Busy Indication

-
1 company indicated support for RRC-only Busy Indication.

On Q2.3 the companies replied as follows.
-
11 companies replied with a “should” condition.

-
5 companies replied with a “best effort” condition (including one “may or best effort” answer).

-
2 companies replied with a “shall” condition” (including one should or shall” answer).
Based on the feedback summarised above, Rapporteur’s proposal is to:

Proposal 2a: Plan to make decision on support for Busy Indication via SoH in SA2#142E CC#1. The question is to be agreed on the reflector. Rapporteur will provide initial proposal.
Proposal 2b: If Busy Indication is supported, consider the “should” condition for sending the Busy Indication.
2.3
Paging filtering
In relation to the following ENs in TR 23.761 Clause 8.1:

Editor's note:
According to the conclusion in KI#3, upon NAS-level leaving the UE may provide assistance information including information to temporarily restrict/filter MT data in this network while the UE has left. Whether UE is allowed to provide information to temporarily restrict/filter MT data in other circumstances is FFS.

Companies are invited to provide their opinions in the table below.
Q3.1:
Whether UE is allowed to provide information to temporarily restrict/filter MT data in other circumstances (i.e. other than upon NAS-level leaving?

	Company name
	Comments

	MediaTek Inc.
	A3.1: No

	Intel
	A3.1: No

	Charter
	A3.1: No. We believe that under the scope of this work/study item, UE is not allowed to temporarily restrict/filter MT data in other circumstances (i.e. other than upon NAS-level leaving). We believed that once the UE has returned to previous network, any temporarily restrict condition is reset. In other word, when UE is RRC_IDLE in both network A and B, there should not be any restriction placed in either of the networks (like DSDS UE today).

	CableLabs
	A3.1: No, we believe UEs should be allowed to temporarily restrict/filter MT data only during NAS-level leaving and should be able to remove any temporary restrictions when UE returns to the previous serving network.

	Comcast
	A3.1: No. Our understanding is, under the current scope, temporary restriction / filtering MT data  in circumstances other than upon NAS-level leaving is not allowed; and once the UE has returned to previous network, any temporary restrictions are reset. (DS-DS like behaviour).

	LGE
	A3.1: Yes. UE should be able to update filtering after sending leaving procedure as the UE may start another service in the other network during the leaving period.

	Samsung
	A3.1: Yes In our view “leaving” terminology should have been used when UE due to its communication constraints will not be able to receive the DL data from network as the UE is busy on second SIM, irrespective of the current state of the UE (IDLE or Connected mode). Given that UE is allowed to send filtering information as part of KI#3(in connected mode) we think it is OK to indicate the same filtering information to network even in the IDLE state mainly to save network.

	Huawei, HiSilicon
	The UE should not be prevented from providing updated filtering information. Paging filtering removes the need for other solutions.

	ZTE
	A3.1: No

	Vivo
	A3.1: it can be treated as a kind of the UE implementation. Since the UE can resume the connection at any time and provides the (updated) information when the UE triggered the leaving procedure. The network does not know or care the information is original or updated.

	Spreadtrum
	A3.1: NO

	Convida Wireless
	A3.1: Yes

	Qualcomm
	A3.1: NO

	Apple
	A3.1: Yes. If UE starts another service during “leaving”, then UE should be allowed to update paging filtering.

	Ericsson
	A3.1: For temporarily restrict/filter assistance information, it’s enough with support in leaving procedure. 

If there is any static info can be identified and is useful for network (e.g. If UE wants to switch to MICO or PSM mode), it can be considered to have them in other procedures (e.g. mobility registration) as well. 

	CATT
	A3.1: No

	China Mobile
	A3.1: No.

	NOKIA
	A3.1 We need to understand what the procedure is… if leaving is interpreted as a RM message that indicates the network to behave according to a certain MUSIM behaviour, we see it not feasible to even restrict the sending at any time. So: it seems the UE is the actor sending this message when it wants.

We see no reason to forbid the UE to further update the MUSIM policy in the network at any time

	Lenovo
	A3.1: No 

If the UE is allowed to filter MT services at any time, this would be outside of the MUSIM scope. 

	NEC
	Q3.1: No

	Sony
	A3.1: This depends if AS based solution will be specified. In case AS based leaving is specified for release to RRC-Inactive, then a simple solution is desirable. Stopping/preventing paging i.e. ON/OFF filter for some time period may be acceptable to us

	InterDigital Inc.
	A3.1: Yes

	China Telecom
	A3.1: No


Email convenor’s summary:

23 companies provided replies on Q3.1 as follows:

-
13 companies replied ”No”.

-
7 companies replied “Yes”.

-
3 companies provide unclear answers:

-
Ericsson indicate that it can be used for switching to MICO or PSM, which is about switching to power saving mode, rather than fine granularity paging filtering.
-
vivo indicate that it can be left to UE implementation. However, if the UE is not allowed to set filters outside of the leaving procedure, then it is a specification matter rather than UE implementation.

-
Sony’s reply seems to relate to the “other than upon NAS-level leaving” part of the question (i.e. their reply refers to AS leaving as another option, whereas the intent of the question was about setting paging filtering outside of the leaving procedure.
Based on the feedback summarised above, Rapporteur’s proposal is to:
Proposal 3: Assume that UE is not allowed to provide information to temporarily restrict/filter MT data in circumstances other than upon coordinated leaving.

2.4
Coordinated leaving for 5GS
In relation to the following ENs in TR 23.761 Clause 8.3:

Editor's note:
It depends on RAN feedback on if changes to 5GS/E-UTRA (Option 5) are in scope of the TSG RAN work item for this KI.

Editor's note:
RAN WG's feedback is expected as decision input info for the leave procedure (NAS level leaving, and/or AS level leaving). Once the leave procedure is decided, the details about the resume procedure will be concluded.

Companies are invited to provide their opinions in the table below.
Q4.1:
Assuming that RAN2 and RAN3 will acknowledge the feasibility of AS level Leaving for 5GS, do you think that 5GS should support only NAS level leaving, or only AS level leaving, or both?

	Company name
	Comments
	Rapporteur’s interpretation of answers

	MediaTek Inc.
	A4.1: AS-level leaving
	AS

	Intel
	A4.1: AS-level leaving (noting that the return procedure may need to be based on Service Request e.g. if the UE has autonomously moved to Idle state)
	Both

	Charter
	A4.1: We see NAS as only option for 5GS with E-UTRA. For NR, we prefer to see “both” by the way that if NG-RAN supports AS leaving then UE shall use AS leaving procedure. Otherwise, UE shall fallback to NAS based solution. 
	Both

	CableLabs
	A4.1 – In our view, NAS-level leaving is the only option for 5GS with EUTRA. For 5GS with NR, we prefer both NAS-level leaving and AS-level leaving to be supported. If NG-RAN supports AS-level leaving, then UE should use the same, otherwise the UE should be able to fallback to NAS-leaving procedures.
	Both

	Comcast
	A4.1: NAS only for 5GS with E-UTRA; and “both” for NR – if NG-RAN supports AS leaving then AS leaving procedure is more efficient in our view. Otherwise, UE shall fallback to NAS based solution. 
	Both

	LGE
	A4.1: Both NAS and AS level leaving.
	Both

	Samsung
	A4.1: NAS only From SA2 perspective. For, EUTRA connected to 5GS only NAS is an option because in our understanding as per RAN WI changes at E-UTRA are not allowed. Thus for NR connected to 5GS case, to achieve common solution between EPS, E-UTRAC connected to 5GS and NR connected to 5GS we prefer NAS based solution.

In case SA2 decides to go as described above, we prefer to recommend as part of SA2 conclusions against KI#3 that above conclusion does not preclude RAN WGs to develop any other solutions they deem necessary as part of the RAN MUSIM WI. (For AS only procedures)
	Both

	Huawei, HiSilicon
	AS level leaving should be supported, it is the natural way and mirrors the way the UE is released in NR with the RAN performing the release.
	AS

	ZTE
	A4.1: AS-level leaving
	AS

	Vivo
	A4.1: AS-level leaving. 

RAN2 has agreed “Clarifying "No E-UTRA impact" can be done in RANP.” “RAN2 will continue to discuss RRC-based switching/leaving and returning procedure in 5GS/NR when UE is in RRC_CONNECTED. There may be different mechanisms (short/long, leaving/returning, etc.).”
	AS

	Spreadtrum
	A4.1: AS-level leaving
	AS

	Convida Wireless
	A4.1: NAS, but RAN should not be prevented from developing an AS solution for NR
	Both

	Qualcomm
	A4.1:

For E-UTRAN/5GS, only NAS level leaving is allowed.

For NR/5GS, If UE leaves in a deterministic short time, e.g., due to periodic RAU, periodic RNAU, receive SMS (if paging cause for SMS is supported), UE initiates RRC level leaving and enters RRC_Inactive mode. If UE leaves in an indeterministic time, e.g., due to paging for voice, UE initiates NAS level leaving and enters RRC_Idle mode.
	Both

	Apple
	A4.1: NAS as only option for 5GS with E-UTRA. Both for NR. If NG-RAN supports AS leaving, then AS leaving procedure is more efficient. When the use of Assistance information is useful for leaving (e.g. long duration) or NG-RAN does not support AS leaving, UE can fallback to NAS based solution.
	Both

	Ericsson
	A4.1: NAS leaving. The assumption on the feasibility of the AS leaving for E-UTRAN/5GS is questionable. 

We prefer one leaving procedure (which can move the UE to either Inactive or Idle) for 5GS.  Considering the NAS leaving support for EPS and the limitations of AS impact for E-UTRAN/5GS, NAS leaving is recommended for 5GS (then we have both NAS leaving procedure for EPS and 5GS). NAS leaving also allows more flexible info exchange between UE and Network.
	NAS only

	NOKIA
	A4.1 NAS leaving is required for EPS and so makes sense to have it in 5GS also. RRC level leaving procedure (for 5GS only ) is unfortunately a bit undefined still as from the last meetings discussions. But if RAN WGs can propose a sensible one, we should pursue it also (for 5GS).
	Both

	Lenovo
	A4.1: Both NAS and AS level leaving.

The reasons: 1) for "short" leave the UE may decide AS-leaving, and for "long" leave the UE may decide NAS-leaving to save resources in RAN. 2) It gives the flexibility to the network operator to configure the desired option. The UE shall support both options. 
	Both

	NEC
	A4.1 Both
	Both

	Sony
	A4.1: We believe that it would be sufficient to send the Leaving Request as a NAS message. It should still be possible that the RAN node can decide whether to release the UE to either RRC Idle or RRC Inactive. Therefore, we don’t see a strong need for AS based leaving option.
	NAS only

	InterDigital Inc.
	A4.1: Both NAS level leaving (preferred) and AS level leaving
	Both

	China Telecom
	A4.1: Both NAS and AS level leaving for 5GS

NAS leaving as basic solution. can provide assistance information to suppress MT data/signalling delivery.

AS level leaving is more suitable for short time leaving, e.g. TAU, reading SIB/MIB. 
	Both


Email convenor’s summary:

21 companies provided replies on Q4.1.
All replies, except two, indicated support for AS-based leaving for 5GS. Some of the answers pointed to the fact that support for AS-leaving remains in conditional and depends on the progress in the RAN groups.
Based on the feedback summarised above, Rapporteur’s proposal is to:

Proposal 4: Consider adding support for AS-based coordinated leaving for 5GS, pending confirmation about feasibility from RAN WGs.
2.5
Assistance information content upon Coordinated leaving
In relation to the following ENs in TR 23.761 Clause 8.3:

Editor's note:
Whether need an indication that the UE is leaving for a "short duration" in assistance information is FFS.

Editor's note:
Whether need the expected leaving time/duration in assistance information is FFS. How the UE selects the proper value for expected leaving time/duration is FFS

Editor's note:
Whether need the PDN connections, that are subject to suppression of MT data/signalling delivery, in assistance information is FFS.

Editor's note:
Whether this information preferences for MT service delivery indication using non-3GPP access is FFS.
Companies are invited to provide their opinions in the table below.
Q5.1:
Which of the following items should be added to the assistance information upon Coordinated Leaving:

-
Indication that UE is leaving for “short duration” (“S” in the table below).

-
expected leaving time (“T” in the table below).

-
PDN connections that are subject to suppression of MT data/signalling delivery (“P” in the table below).

-
preference for MT service delivery using non-3GPP access (“N” in the table below).

	Company name
	Comments
	Rapporteur’s interpretation of answers

	MediaTek Inc.
	A5.1: PDN conn. / PDU Sessions subject to (temporary) suppression of MT data/signalling delivery
	P

	Intel
	A5.1: Indication that UE is leaving for “short duration”, PDN conn. / PDU Sessions subject to suppression of MT data/signalling delivery
	P

S

	Charter
	A5.1: We prefer the minimum to be supported is: “PDN connections in 4G (or PDU session in 5G) that are subject to suppression of MT data/signalling delivery”. 
	P

	CableLabs
	A5.1: At a minimum, the assistance information should include “PDN connection that are subject to suppression for MT data/signalling delivery”
	P

	Comcast
	A5.1: “PDN connections in 4G (or PDU session in 5G) that are subject to suppression of MT data/signalling delivery”. 
	P

	LGE
	A5.1: PDN connections that are subject to suppression of MT data/signalling delivery, Paging Cause(s)
	P

+ Paging Cause

	Samsung
	A5.1: -
expected leaving time, PDN connections that are subject to suppression of MT data/signalling delivery, preference for MT service delivery using non-3GPP access.
	P

T

N

	Huawei, HiSilicon
	We assume that “expected leaving time” is a duration and not an absolute time (i.e. we expect to be back in 5 minutes, rather than we will leave at 4.50 from Paddington).

The indication for short duration and “expected leaving time” are not really any different and the UE cannot determine this and therefore cannot be taken to normative work. For AS based leaving, RAN2 can decide any specific information if needed.
	Nothing?

	vivo
	A5.1: 
·   When the MT service is defined, there is no extra benefit for additional defining the PDN connection. Blocking the whole PDU connection will block the MT data other than the MT data requested by the UE.
·  So far, there is not different behaviour is expected between long leaving and short leaving in the view of SA2 so far.  Before the definition of two leaving are clarified, we cannot decide whether need the Indication that UE is leaving for “short duration”. 
	Nothing?

	Spreadtrum
	A5.1: PDN conn. / PDU Sessions subject to (temporary) suppression of MT data/signalling delivery
	P

	Convida Wireless
	A5.1: expected leaving time, PDN connections that are subject to suppression of MT data/signalling delivery
	P

T

	Qualcomm
	A5.1: PDU session subject to MT data/ signalling delivery
	P

	Apple
	A5.1: PDN conn. / PDU Sessions subject to suppression of MT data/signalling delivery, expected leaving time, preference for MT service delivery using non-3GPP access.
	P

T

N

	Ericsson
	A5.1: Indication of short duration and PDN connections/PDU sessions. 

Considering the predictable activity in the other system is normally “known”, the expected leaving time/during can be based on local configuration/realization in the network after receiving the short duration indication. No pursuit of expected leaving time in Rel-17. 

If UE has performed the leaving procedure in 3GPP, it’s an implicit indication that network shall use the N3GPP to delivery notification, if UE is registered in N3GPP and it’s in Connected mode. There is no need of extra indication. 
	P

S

	NOKIA
	A5.1 We do not think preference of MT service delivery using non 3GPP can be a UE preference… it is the network decision.

Also, we think additional filtering information should be added. In general, this assistance info shall be extensible.

We also think additional information can be added like periodicity of absence.
	None of the items in the question?

	Lenovo
	A5.1: Indication that UE is leaving for “short duration”, optionally “expected leaving time”, PDN conn. / PDU Sessions subject to suppression of MT data/signalling delivery.

The “short duration” and optionally “expected leaving time” are used for deterministic events triggering the activity in the other system, e.g. MO TAU/RAU, MO/MT SMS, sending Busy indication.  The “expected leaving time” gives indication for the gap/absence in case the current system decides to keep the UE in Connected state. 
	P

S

T

	NEC
	Abstain
	Abstain

	Sony
	A5.1: We believe that RAN should define method for “short time” leaving, as this indicate that the UE will return very shortly. SA2 shall only specify a NAS leaving method. We don’t have a strong opinion if the UE should include a time related to reachability. We see some usefulness of including a time for how long the network should block paging and potentially buffer data until the UE can be reached again.

Including non-3GPP indication, is not needed in our mind as it should already be possible to send a notification via non-3GPP if the UE is CM-Connected via non-3GPP access.
	T

	InterDigital Inc.
	A5.1: -
expected leaving time, PDN connections that are subject to suppression of MT data/signalling delivery. We prefer MT service delivery using non-3GPP access
	P

T

N

	China Telecom
	A5.1: PDN conn/PDU Sessions that are subject temorarily to suppression of MT data/signalling delivery
	P


Email convenor’s summary:

18 companies provided replies on Q5.1 as follows:

-
15 companies indicated support for PDN connections / PDU Sessions that are subject to suppression of MT data/signalling delivery.

-
6 companies indicated support for expected leaving time.

-
3 companies indicated support for indication that UE is leaving for “short duration”.

-
3 companies indicated support for preference for MT service delivery using non-3GPP access.

-
4 companies indicated no support for now for any of the items in the question, or abstained.

Based on the feedback summarised above, Rapporteur’s proposal is to:

Proposal 5: Consider adding support for PDN connections / PDU Sessions that are subject to suppression of MT data/signalling delivery in SA2#142E.
2.6
Push Notification solutions
The following solutions in TR 23.761 are collectively referred to as “Push Notification” solutions: 7, 8, 12, 13 and 27.

Companies are invited to provide their opinions in the table below.
Q6.1:
Which “Push Notification” solution (if any) should be pursued to normative phase in Rel-17?

	Company name
	Comments

	MediaTek Inc.
	A6.1: Sol#13 allowing sniffing of SIP signalling (SIP INVITE)

	Intel
	A6.1: No urgent need for specifying a Push Notification solution in Rel-17. If there is majority support for doing normative work, then Sol #7 / Sol# 27 (can be combined)

	Charter
	A6.1: Sol#13. However, this can only be added as a deployment option. It must not be considered as the main solution for MUSIM.

	CableLabs
	A6.1: Sol#13 to be pursued for normative phase in Rel-17 as a deployment option

	Comcast
	A6.1: Sol#13

	LGE
	A6.1: Sol#7 but protocol details (whether new protocol or reuse existing one e.g. SMS) should be discussed in stage-3.

	Samsung
	A6.1: Sol#8

	vivo
	A6.1: Sol#13 is a deployment option.

	Spreadtrum
	A6.1: No urgent need for specifying a Push Notification solution in Rel-17.

	Convida Wireless
	A6.1 Similar to Intel, we see no pressing need. We prefer Sol #7 / Sol# 27 if we are going to specify something.

	Qualcomm
	A6.1 None of solutions about “Push Notification” should be pursued to normative phase in Rel-17.

	Apple
	A6.1: Sol#13

	Ericsson
	A6.1: Assuming we will have solutions for KI#2 to solve the issue related to paging receiving, none of the these “push notification” type (via another USIM) solution is needed in Rel-17. This type of solutions may be considered as optimization in the future if needed.

	CATT
	A6.1: No urgent need for specifying a Push Notification solution in Rel-17.

	NOKIA
	A6.1: We support solution 27 to proceed normatively.

	NEC
	A6.1 No

	Sony
	A6.1 NO solution is needed

	InterDigital Inc.
	A6.1: Sol#8


Email convenor’s summary:

18 companies provided replies on Q6.1 as follows:
-
8 companies indicated that a solution of this type is not needed or is not urgently needed for Rel-17.

-
6 companies indicated support for Sol#13.

-
4 companies indicated support for Sol#7 or Sol#27.

-
2 companies indicated support for Sol#8.

Based on the feedback summarised above, and taking into account that the specification impact of Sol#13 is very limited (if any), Rapporteur’s proposal is to:

Proposal 6: Consider pursuing Sol#13 for the normative phase in Rel-17.
2.7
“On the same network”
Solutions 24 and 26 in TR 23.761 define 5GS optimizations for the case where the two UEs / USIMs in a Multi-USIM device are connected to the same 5G serving network.

Companies are invited to provide their opinions in the table below.
Q7.1:
Should 5GS optimizations for “on the same network” be pursued for normative work in Rel-17?

	Company name
	Comments

	MediaTek Inc.
	A7.1: No

	Intel
	A7.1: No

	Charter
	A7.1: abstain. 

	CableLabs
	A7.1: Abstain.

	Comcast
	A7.1: No

	LGE
	A7.1: No

	Samsung
	A7.1: Yes. Given there is an opportunity to: a) save good amount of network resources, b) increase the data throughput and c) save battery life of the UE.

	Huawei, HiSilicon
	No. only aiming at specific scenario put a lot of limitation.

	ZTE
	A7.1: No

	Spreadtrum
	A7.1: No

	Convida Wireless
	A7.1 Yes

	Qualcomm
	A7.1: No

	Apple
	A7.1: Yes

	Ericsson
	A7.1: If there are solutions for KI#2 to solve the issue related to paging receiving even for same PLMN case, this solution is an optimization and may can be considered in the future releases beyond Rel-17 if needed.  

	CATT
	A7.1: No

	Cisco
	A7.1: Yes

	NOKIA
	A7.1 We are interested in this type of solutions, yes.

	Jio
	A7.1: Yes

	Lenovo
	A7.1: Yes

	NEC
	A7.1: Yes

	Sony
	A7.1 Yes

	InterDigital Inc.
	A7.1 Yes

	Vodafone
	A7.1 No


Email convenor’s summary:

23 companies provided replies on Q7.1 as follows:

-
11 companies indicated that a solution of this type is not needed for Rel-17.

-
10 companies indicated that a solution of this type is needed for Rel-17.

-
2 companies abstained.

Based on the feedback summarised above, Rapporteur’s proposal is to consider this question for SoH in SA2#142E CC#1.
Proposal 7: Plan to make decision on support for 5GS optimizations for operation “on the same network” via SoH in SA2#142E CC#1. The question is to be agreed on the reflector. Rapporteur will provide initial proposal.

3
Summary

Refer to the summaries in individual 2.X clauses.
4
Proposed Way Forward
Here below is the summary of way forward proposals.
Proposal 1a: Adopt Option 2 (One Paging Cause) with the meaning of “voice”.

Proposal 1b: Decide whether Paging Cause is sent indiscriminately or selectively based on SA3 feedback.
Proposal 2a: Plan to make decision on support for Busy Indication via SoH in SA2#142E CC#1. The question is to be agreed on the reflector. Rapporteur will provide initial proposal.

Proposal 2b: If Busy Indication is supported, consider the “should” condition for sending the Busy Indication.
Proposal 3: Assume that UE is not allowed to provide information to temporarily restrict/filter MT data in circumstances other than upon coordinated leaving.

Proposal 4: Consider adding support for AS-based coordinated leaving for 5GS, pending confirmation about feasibility from RAN WGs.
Proposal 5: Consider adding support for PDN connections / PDU Sessions that are subject to suppression of MT data/signalling delivery in SA2#142E.
Proposal 6: Consider pursuing Sol#13 for the normative phase in Rel-17.
Proposal 7: Plan to make decision on support for 5GS optimizations for operation “on the same network” via SoH in SA2#142E CC#1. The question is to be agreed on the reflector. Rapporteur will provide initial proposal.
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