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1. Introduction
[bookmark: OLE_LINK1]This contribution is prepared for RIL O800 in TS38.331 ASN.1 view file, which raises an issue on paging cause for MUSIM WID.  In RAN2, RRC rapporteur wrongly captured a NAS-AS interaction for indicating the support of paging cause based on the misunderstanding of agreements in SA2 LS during Post email#237 discussion after RAN2#117_e meeting [1][2], so this misunderstanding is implemented in h00 version of TS38.331. More addition, CT1 wrongly agreed a corresponding CR for TS24.501 during CT1#135_e meeting based on the above mistake in RAN2 [3].
In this contribution, we will clarify how this mistake happen and try to fix it in RAN2 spec and then send a corresponding LS to CT1 to revert the change for TS24.501 for paging cause.
1. Discussion 
[bookmark: OLE_LINK6][bookmark: OLE_LINK9]Before RAN2#117_e meeting, CT1 agreed two CRs on NAS-AS interaction for paging cause during CT1#134_e meeting [6][7]:
If the UE indicates support of the paging indication for voice services in the REGISTRATION REQUEST message and the network decides to accept the paging indication for voice services, then the AMF shall set the paging indication for voice services bit to "paging indication for voice services supported" in the 5GS network feature support IE of the REGISTRATION ACCEPT message.
NOTE 4:	The interworking between NAS and lower layers regarding whether NAS needs to inform lower layers that paging indication for voice services is supported or not, is up to UE implementation.
Obeservation1: In CT1 spec, whether NAS needs to inform lower layers that paging indication for voice services is supported or not, is up to UE implementation.
During RAN2# 117_e meeting, the following agreement was agreed for paging cause [4]:
[bookmark: OLE_LINK7]2: RAN2 confirms that the paging cause feature is optional (without AS capability signalling). If UE supports NAS capability, also supports corresponding AS parts of the feature. This need not be captured in 3x.306 (can revisit this in the next meeting if issues are found).

During the online session, the common understanding is that from RAN2 perspective, RAN2 has no intention to introduce a separate AS capability to indicate the support of paging cause in AS. If UE supports NAS capability, also supports corresponding AS parts of the feature.  We believe it’s up to UE internal implementation on how UE AS knows that the UE NAS supports the paging cause feature if no explicit NAS-AS indication is introduced in NAS spec.

Obeservation2: No RAN2 agreement was made to introduce an explicit NAS-AS indication to indicate UE AS the support of paging cause.

[bookmark: OLE_LINK8]The RRC rapporteur for MUSIM WID triggered a post email#237 to capture the agreements made during RAN2#117_e meeting, but unfortunately, the information in SA2 LS received during RAN2#117_e meeting was wrongly captured without any RAN2 agreements [2]:

[Post email#237 start on 2022.03.04]

Hi all,
This is the kick-off of the following email discussion:
· [Post117-e][237][MUSIM] NR RRC CR for MUSIM (vivo)
      Scope: Update NR RRC CR for MUSIM based on R2-2202962 and decisions in this meeting.
      Intended outcome: Agreed CR.
      Deadline: Short

I have uploaded a revision of the CR R2-2202962 the inbox draft folder HERE.
The CR revision also contains TP to address online left issues on paging cause to be considered in CR email discussion as follows:
	R2-2202965     Remaining issue on paging cause feature    vivo        discussion    Rel-17    LTE_NR_MUSIM-Core
· Can be considered in the running CR email discussion
Web Conf (2nd week Wednesday) (1)
R2-2203958     LS reply on RAN2 agreements for paging with service indication (S2-2201838 ; contact: vivo) SA2   LS in    Rel-17    To: RAN2, RAN3, CT1     Cc:SA, RAN
                                                                  ----------------------------------------
· To be handled via CR email discussion. 



Companies are invited to feedback comments or suggestions, if any,  by 2022-03-09 23:59 UTC if possible, to allow time for final CR cleaning and agreement before deadline.


[Post email#237 end on 2022.03.11]
With the convergence of this discussion, we can mark the CR R2-2204207 as agreed:
R2-2204207 Introduction of NR RRC support for MUSIM    vivo(Rapporteur)         CR       Rel-17 38.331   16.7.0  2919    1          B          LTE_NR_MUSIM-Core          R2-2202962
· [237] Agreed


If we open R2-2203958, we will find that this LS is for paging cause capability exchange between UE NAS and AMF/MME, not related to the UE NAS-AS paging cause capability exchange. More addition, UE NAS-AS interaction is the scope of CT1, it’s obvious that UE NAS-AS interaction will not be defined by SA2 [2]:

SA2 would like to thank RAN2 for their LS on RAN2 agreements for paging with service indication.
SA2 would like to inform RAN2 that SA2 has agreed to let RAN’s specification to define how the UE distinguishes the Paging from a RAN that does not support the Paging Cause Indication for Voice Service feature and Paging which is not triggered by voice service. The AMF and MME indicate to a Multi-USIM UE whether 5GC/EPC supports the Paging Cause Indication for Voice Service feature or not.
The attached CRs clarify the above and how UE determines overall support of the feature taking both into account.

Obeservation3: The spec change for 38.331 to capture NAS-AS indication to indicate UE AS the support of paging cause was added during the Post email#237 discussion after RAN2#117 meeting, which was based on SA2 LS R2-2203958, not based on RAN2 agreements.
Obeservation4: Only paging cause capability exchange between UE NAS and AMF/MME was mentioned in SA2 LS R2-2203958 and no UE NAS-AS interaction on paging cause was involved in SA2 LS R2-2203958.

Based on the above analysis, we can declare that the corresponding text in CR R2-2204207 highlighted green below is invalid [1]:

[bookmark: _Toc60776742][bookmark: _Toc90650614]5.3.2.3	Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
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:
[bookmark: _Hlk97796489]3>	if upper layers indicate the support of paging cause:
34>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4> forward the ue-Identity and accessType (if present) to the upper layers;
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;
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	if upper layers indicate the support of paging cause:
[bookmark: _Hlk100562603]34>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4> forward the ue-Identity 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'.


Proposal 1: RAN2 agrees to revert the spec change for 38.331 to not capture any NAS-AS capability interaction on paging cause and agreed the corresponding TP in Subclause 4.
Proposal 2: If Proposal1 is agreed, please also correct the corresponding part for 36.331.

The next part is for CT1, CT1 had agreed a corresponding CR in C1-223090 for TS24.501 on paging cause during CT1#135_e meeting (agreed during 6th – 12th April 2022) [3] based on RAN2 CR R2-2204207 (Agreed at the end of Post email#237, i.e. 11th Marth 2022):

	Reason for change:
	The approved CR R2-2204207 has specified as following:
Upon receiving the Paging message, the UE shall:
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>	if upper layers indicate the support of paging cause:
4>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4> forward the ue-Identity and accessType (if present) to the upper layers;
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Accroding to the RAN2 approved CR, the AS layer forwards the paging cause only when the NAS layer has indicated the support of paging cause. The CT1 specification shall be aligned with RAN2.




Based on above, it’s quite obvious that RAN2 made a mistake and CT1 just followed the RAN2 mistake, so it’s necessary for RAN2 to help CT1 to correct the mistake.

Obeservation5: For paging cause capability indication, RAN2 made a mistake and CT1 just followed the RAN2 mistake.
Proposal 3: Send a LS to CT1 and cc SA2 to correct RAN2 mistake on NAS-AS interaction for paging cause.
Proposal 4: RAN2 is requested to agree the corresponding drafted LS for paging cause.
1. Conclusion
In conclusion, we propose the following:
Obeservation1: In CT1 spec, whether NAS needs to inform lower layers that paging indication for voice services is supported or not, is up to UE implementation.
Obeservation2: No RAN2 agreement was made to introduce an explicit NAS-AS indication to indicate UE AS the support of paging cause.
Obeservation3: The spec change for 38.331 to capture NAS-AS indication to indicate UE AS the support of paging cause was added during the Post email#237 discussion after RAN2#117 meeting, which was based on SA2 LS R2-2203958, not based on RAN2 agreements.
Obeservation4: Only paging cause capability exchange between UE NAS and AMF/MME was mentioned in SA2 LS R2-2203958 and no UE NAS-AS interaction on paging cause was involved in SA2 LS R2-2203958.
Proposal 1: RAN2 agrees to revert the spec change for 38.331 to not capture any NAS-AS capability interaction on paging cause and agreed the corresponding TP in Subclause 4.
Proposal 2: If Proposal1 is agreed, please also correct the corresponding part for 36.331.
Obeservation5: For paging cause capability indication, RAN2 made a mistake and CT1 just followed the RAN2 mistake.
Proposal 3: Send a LS to CT1 and cc SA2 to correct RAN2 mistake on NAS-AS interaction for paging cause.
Proposal 4: RAN2 is requested to agree the corresponding drafted LS for paging cause.

1. Text Proposal
TP for 38.331 h00 [5]
[bookmark: _Toc100929540]5.3.2.3	Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
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>	if upper layers indicate the support of paging cause:
34>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4>	forward the ue-Identity and accessType (if present) to the upper layers;
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;
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	if upper layers indicate the support of paging cause:
34>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4>	forward the ue-Identity 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';
1>	for each TMGI included in pagingGroupList, if any, included in the Paging message:
2>	if the UE has joined an MBS session indicated by the TMGI included in the pagingGroupList:
3>	forward the TMGI to the upper layers;
1>	if in RRC_INACTIVE and the UE has joined one or more MBS session(s) indicated by the TMGI included in the pagingGroupList; and
1>	if none of the ue-Identity included in any of the PagingRecord, if included in the Paging message, matches the UE identity allocated by upper layers:
2>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set as below:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	resumeCause is set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	resumeCause is 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>	resumeCause is set to highPriorityAccess;
3>	else:
4>	resumeCause is set to mt-Access.
1>	if the UE is acting as a L2 U2N Relay UE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord in the Paging message matches the UE identity in sl-PagingIdentity-RemoteUE included in sl-PagingInfo-RemoteUE:
3>	inititate the Uu Message transfer in sidelink as specified in 5.8.9.9;

[bookmark: _Toc60777104][bookmark: _Toc100929981]–	Paging
The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: PCCH
Direction: Network to UE
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v1700-IEs                                                        OPTIONAL
}

Paging-v1700-IEs ::=                SEQUENCE {
    pagingRecordList-v1700              PagingRecordList-v1700                                                  OPTIONAL, -- Need N
    pagingGroupList-r17                 PagingGroupList-r17                                                     OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                                                             OPTIONAL
}

PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord

PagingRecordList-v1700 ::=          SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v1700

PagingGroupList-r17 ::=             SEQUENCE (SIZE(1..maxNrofPageGroup-r17)) OF TMGI-r17

PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}

PagingRecord-v1700 ::=              SEQUENCE {
    pagingCause-r17                     ENUMERATED {voice}      OPTIONAL    -- Need N
}

PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}

-- TAG-PAGING-STOP
-- ASN1STOP

	PagingRecord field descriptions

	accessType
Indicates whether the Paging message is originated due to the PDU sessions from the non-3GPP access.

	pagingRecordList
If the network includes pagingRecordList-v1700, it includes the same number of entries, and listed in the same order, as in pagingRecordList (i.e. without suffix).

	pagingCause
[bookmark: _GoBack]Indicates whether the Paging message is originated due to IMS voice. If this field is present and upper layers indicate the support of paging cuaseUE concerns paging cause, it implies that the corresponding paging entry is for IMS voice. If this field is not present but pagingRecordList-v1700 is present and UE concerns paging cause, it implies that the corresponding paging entry is for a service other than IMS voice. Otherwise, pagingCause is undetermined.
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