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1. Introduction

The post email discussion [1] addressed the open issues for paging with service indication and proposed the following:

Proposal 1: Introduce paging cause by using the ”nonCriticalExtension” in the Paging record.
Proposal 2: No need to study solution proposals based on extending legacy Paging record.
Proposal 3: FFS if B.1 (parallel list with 1 paging cause value “voice”) or B.2 (parallel list with 2 paging cause values “voice, other”) is the preferred ASN.1 coding approach.
Proposal 4: The solution proposal to introduce paging cause in NR will be used for LTE.
Proposal 5: No need to send an LS to SA2 asking to consider a NAS solution to introduce paging cause in LTE.
Proposal 6: For paging reception in RRC_IDLE, UE forwards the paging cause to NAS.  It’s up to NAS whether to accept or reject the paging.
Proposal 7: For the AS-NAS interaction for paging reception in RRC_INACTIVE, FFS Option 2 or Option 3 (i.e. up to UE implementation) is the preferred solution.
Proposal 8: The AS-NAS interaction principles for NR are applied to LTE.
Proposal 9: Introduction of paging cause impacts 38.331 and 36.331 specs; FFS if it impacts stage 2 specs (38.300 and 36.300)
We will address the above highlighted FFS proposals and provide our views.
2. Discussion
2.1 ASN.1 Solution for introducing paging cause
From the post email discussion [1], majority of the companies preferred to introduce the paging cause by using the “nonCriticalExtension” in the Paging record. However, there was no consensus on the ASN.1 encoding scheme. The following 2 ASN.1 encoding schemes got majority support:
1. Parallel list with 1 paging cause value “voice” (Solution B.1 from [1])
2. Parallel list with 2 paging cause values “voice, other” (Solution B.2 from [1])
SA2 introduced UE capabilities for the MUSIM features (Connection Release, Paging Cause, Reject paging and Paging restriction) [2]
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[3]. MUSIM UE and CN need to exchange the information on the supported MUSIM features. One such capability exchange is the capability on Paging Cause, i.e., the MUSIM UE will report its capability to support the paging cause to CN, and CN will inform its support on paging cause to the UE if it supports the feature. Hence the paging cause value “other” is not needed and a single value to indicate paging cause for voice in enough.
There were some concerns raised in the post email discussion [1] that “parallel list with 1 paging cause value (Solution B.1) does not solve the problem of UE differentiating between legacy NW and Rel-17 supporting this indication. However we think that it solves the problem as explained below:

· If “pagingrecordlist-v17” is NOT included, it means that gNB does not support paging cause.
· If “pagingrecordlist-v17” is included and
·  Paging cause is present, it means that gNB supports paging cause and the UE is paged for voice.

·  Paging cause is absent, it means that gNB supports paging cause and the UE is paged for other service.
Hence we think parallel list with 1 paging cause value “voice” is enough, i.e., no need to introduce “other” in the paging cause.
Proposal 1: A single value of voice for paging cause indication with parallel list approach is adopted to introduce paging cause for voice indication.
2.2 AS-NAS interaction for RAN paging
In the post email discussion [1], the following 4 options were discussed for AS-NAS interaction for RAN paging: 
Option 1: the AS layer resumes the RRC connection upon receipt of RAN paging and then the AS layer informs the NAS layer an indication that the UE has transitioned to RRC_CONNECTED state and indication about the RAN paging;

Option 2: the AS layer informs the NAS layer an indication about the RAN paging and the AS layer resumes the RRC connection based on a request from the NAS layer to the AS layer to transition to RRC_CONNECTED state (the request from NAS layer is triggered by acceptance of RAN paging or the SERVICE REQUEST message containing the “NAS signalling connection release" indication);

Option 3: No need to specify AS-NAS interaction, up to UE implementation;

Option 4: Others, please give details if chosen this option.
There was no consensus on the preferred option and Option 2 and Option 3 got the majority support. However Option 2 impacts the legacy behaviour for RAN paging as with option 2, it means that even if UE will accept the RAN paging, the UE’s  RRC layer need to wait for a request from the NAS layer to resume the RRC connection. This violates with the current specification where the UE’s RRC layer will initiate the RRC connection resumption procedure by itself upon receiving the RAN paging message. To keep the legacy behaviour as much as possible, we propose a different solution (Option 4) as explained below.
New solution proposal for AS-NAS interaction for RAN paging:

AS layer decides whether to accept the paging or not. If AS layer rejects paging, it’s also up to AS layer to judge whether it can send busy indication or not. How the AS layer can judge whether it can send busy indication or not is up to UE implementation 

· If AS layer accepts paging, it follows the legacy procedure to initiate RRC connection resume procedure and there is no need to send indication to NAS.
· If AS layer rejects paging and decides NOT to send busy indication, then there is no need to initiate RRC connection resume procedure and no need to send indication to NAS.
· If AS layer rejects paging and decides to send busy indication, it follows the legacy procedure to initiate RRC connection resume procedure and sends indication to NAS to trigger the SR procedure for busy indication.
With the above solution, the only specification impact is for the case in the third bullet where the RRC layer needs to send an indication to NAS layer in order to trigger the NAS layer to initiate the SR procedure for busy indication when the UE is in RRC Inactive state. However, option 3 is also acceptable to us, i.e. not define anything in the specification in terms of AS-NAS interaction for RAN paging.
Proposal 2: Considering that option 2 will change the legacy UE behavior on the RRC resume procedure for RAN paging, either it is left to UE implementation, or adopt the above solution for NAS-AS interaction for RAN paging. 
2.3 LS to SA2, RAN3 and CT1
Considering RAN3 and SA2 are still waiting for the RAN2’s agreement on the paging cause, an LS to RAN3 and SA2 should be sent in order to inform them of our agreements on paging cause introduction. Assuming RAN2 decides on the preferred ASN.1 scheme to introduce paging cause, the LS should contain a summary of the following proposals:

	Proposal 1: Introduce paging cause by using the ”nonCriticalExtension” in the Paging record.

Proposal 3: FFS if B.1 (parallel list with 1 paging cause value “voice”) or B.2 (parallel list with 2 paging cause values “voice, other”) is the preferred ASN.1 coding approach.

Proposal 4: The solution proposal to introduce paging cause in NR will be used for LTE.


In addition, CT1 also asked RAN2’s view on the NAS-AS interaction for RAN paging [4], so RAN2 should also give reply to CT1 by LS in this aspect.

Assuming RAN2 decides on the preferred option, the LS should contain a summary of the following proposals:

	Proposal 7: For the AS-NAS interaction for paging reception in RRC_INACTIVE, FFS Option 2 or Option 3 (i.e. up to UE implementation) is the preferred solution.

Proposal 8: The AS-NAS interaction principles for NR are applied to LTE.


The above contents could be in one LS or in two separate LSs. From our point of view, we prefer to have two different LSs. The first one on the agreement on paging cause is sent to RAN3 and cc’ed to SA2 and SA3. The second one on the agreement on the AS-NAS interaction for RAN paging is sent to CT1 and cc’ed to RAN3, SA2 and SA3.
Proposal 3: Send an LS to RAN3 with CC’ing SA2 and SA3 to inform them of RAN2 agreements on paging cause introduction. A LS draft proposal is provided in Appendix A.
Proposal 4: Send a reply LS to CT1 with CC’ing RAN3, SA2 and SA3 to inform them of RAN2 agreements on AS-NAS interaction for RAN paging. A LS draft proposal is provided in Appendix B.
3. Conclusion

In this contribution, we discussed the open issues from the post email discussion [1] and proposed the following:
Proposal 1: A single value of voice for paging cause indication with parallel list approach is adopted to introduce paging cause for voice indication.
Proposal 2: Considering that option 2 will change the legacy UE behavior on the RRC resume procedure for RAN paging, either it is left to UE implementation, or adopt the above solution for NAS-AS interaction for RAN paging.

Proposal 3: Send an LS to RAN3 with CC’ing SA2 and SA3 to inform them of RAN2 agreements on paging cause introduction. A LS draft proposal is provided in Appendix A.

Proposal 4: Send a reply LS to CT1 with CC’ing RAN3, SA2 and SA3 to inform them of RAN2 agreements on AS-NAS interaction for RAN paging. A LS draft proposal is provided in Appendix B.
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5.  Appendix A
RAN2 LS to RAN3
3GPP TSG-RAN WG2 Meeting #116-e
DRAFT R2-21xxxxx
Online, 1st – 12th November, 2021
Title:
[DRAFT] LS on System support for Multi-USIM devices
Response to:


Release:
Release 17

Work Item:
LTE_NR_MUSIM-Core

Source:
Huawei/HiSilicon [TSG RAN WG2]

To:
RAN3
Cc:
SA2, SA3
Contact Person:


Name: Rama Kumar Mopidevi
E-mail Address: rama dot kumar at huawei dot com

Send any reply LS to:
3GPP Liaisons Coordinator, 


Attachments:
-

1. Overall Description:

RAN2 would like to inform RAN3/SA2/SA3 the RAN2’s agreements on introduction of paging cause for voice service:
· Paging cause for service indication will be introduced with ASN.1 encoding scheme of “parallel list with FFS (1 paging cause value or 2 paging cause values)” for NR and LTE.
2. Actions:

To RAN3/SA2/SA3
ACTION: 
RAN2 respectfully ask RAN3/SA2/SA3 to take RAN2’s agreements into consideration and provide feedback if any.

3. Date of Next TSG-RAN WG2 Meetings:

3GPP RAN2#116bis-e
from 2022-01-17
to 2022-01-25

Electronic Meeting
3GPP RAN2#117-e
from 2022-02-21
to 2022-03-03

Electronic Meeting
6. Appendix B

RAN2 LS to CT1

3GPP TSG-RAN WG2 Meeting #116-e
DRAFT R2-21xxxxx
Online, 1st – 12th November, 2021
Title:
[DRAFT] Reply LS on NAS-based busy indication
Response to:


Release:
Release 17

Work Item:
LTE_NR_MUSIM-Core

Source:
Huawei/HiSilicon [TSG RAN WG2]

To:
CT1
Cc:
RAN3, SA2, SA3
Contact Person:


Name: Rama Kumar Mopidevi
E-mail Address: rama dot kumar at huawei dot com

Send any reply LS to:
3GPP Liaisons Coordinator, 


Attachments:
-

1. Overall Description:

RAN2 thanks CT1 for their LS on NAS-based busy indication (C1-214917). 
RAN2 can provide the following response to the CT1 questions:
Question 1: CT1 respectfully asks RAN2’s guidance on the interaction between the NAS layer and the AS layer when the AS layer receives RAN paging.
Qusetion 2: Is a paging cause, if any, indicated together with indication about RAN paging from the AS layer to NAS layer?
RAN2 has discussed the AS-NAS interaction for RAN paging and agreed that <FFS> as the preferred solution.
2. Actions:

To CT1
ACTION: 
RAN2 respectfully ask CT1 to take RAN2’s agreements into consideration and provide feedback if any.

3. Date of Next TSG-RAN WG2 Meetings:

3GPP RAN2#116bis-e
from 2022-01-17
to 2022-01-25

Electronic Meeting
3GPP RAN2#117-e
from 2022-02-21
to 2022-03-03

Electronic Meeting
