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1. Introduction
The following WID scope was agreed for paging cause [1]:
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR[ RAN2].
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx

And the following agreements were made in RAN2#113bis_e meeting for paging cause [2]:
1: RAN2 works to support the MUSIM paging cause feature that SA2 is working on and also addresses the paging cause issue raised by SA2 LS.
2: RAN2 attempts to reply LS to SA2 once we progress on solution and agree on CR(s) that support/address the above feature/issue.
5: If RAN2 agrees to add a paging cause value (or any other information that could lead to a specific paging cause) in Uu paging message, RAN2 specifies the relevant UE behavior (i.e. inform or passing to the upper layer) upon its reception in both LTE and NR specifications.
RAN2 does not intend to introduce alternative paging IDs for MUSIM paging (unless requested by SA2).

In this contribution, we’d like to discuss the details of the paging cause value support.
1. Discussion
In RAN2#113bis_e meeting, a LS was received from SA2 for paging cause [3]: 

SA2 has concluded that the UE shall be able to discriminate the case where it is being paged for non-voice service from the case where it is being paged (for any service) by a RAN node not supporting the Paging Cause, either because the RAN node does not support the Paging Cause feature, or because in case of RAN sharing it is configured to operate without the Paging Cause feature for some of the connected CNs. 
SA2 would like to ask RAN2 to take into account the above information and provide feedback if necessary.

In summary, two requirements are involved according to the above LS:
Requirement1: UE can discriminate ‘voice’ from ‘non-voice’ based on paging cause.
Requirement2: UE can discriminate whether the RAN side supports paging cause feature or not.
Before RAN2 reply the LS, RAN2 should give some analysis, the following ASN.1 extension can be used as baseline for further discussion:
-- ASN1START
-- TAG-PAGING-START
 
Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v17xy-IEsSEQUENCE{}                                                              OPTIONAL
}
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
 
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}
Paging-v17xy-IEs ::=			     SEQUENCE {
	pagingRecordList-v17xy			     PagingRecordList-v17xy				OPTIONAL,	-- Need N
	nonCriticalExtension			     SEQUENCE {}						OPTIONAL
}

PagingRecordList-v17xy ::=			 SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v17xy

PagingRecord-v17xy ::=				  SEQUENCE {
	pagingCause-r17	ENUMERATED {voice}			OPTIONAL		-- Need N
}

-- TAG-PAGING-STOP
-- ASN1STOP

Let’s assume we have the following type of UEs in the system:
Type1: legacy UE(R15/R16 UEs);
Type2: R17 UEs without MUSIM capability;
Type3: R17 UEs with MUSIM capability;
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Scenario2: The RAN node support Paging Cause feature, but not all UEs send MUSIM mode indication to CN to activate Paging Cause delivery.
For Scenario1, all three type of UEs above will not receive paging cause as the pagingRecordList-v17xy is absent, the baseline ASN.1 extension can be workable.
For Scenario2, for type1 UE, UE will follow the legacy behaviour, i.e. the pagingRecordList-v17xy is invisible to legacy UE. For type2 UE, even if the type2 UE can read the R17 IE pagingRecordList-v17xy, the desirable UE behaviour is to follow the legacy behaviour, i.e. type2 UE will ignore R17 IE pagingRecordList-v17xy. 
As for Type3 UE, there are two sub-cases:
Sub-case1: Type3 UE has not sent MUSIM mode indication to CN to activate Paging Cause delivery. In this case for Scenario2, the desirable UE behaviour is to follow the legacy behaviour, i.e. type2 UE will ignore R17 IE pagingRecordList-v17xy even received.
Sub-case2: Type3 UE has already sent MUSIM mode indication to CN to activate Paging Cause delivery. In this case for Scenario2, Type3 UE will process R17 IE pagingRecordList-v17xy. More addition, when paging cause is for ‘voice’, pagingCause-r17 will be set; otherwise (for non-voice case), pagingCause-r17 will be absent, so the baseline ASN.1 can also differentiate ‘voice’ from ‘non-voice’.
Based on the analysis above, the baseline ASN.1 can cover the two requirements listed in SA2 LS. In other words, SA2 requirements listed in LS can be solved by RAN2 ASN .1 coding, no extra spec impact is identified.
Observation1: All the requirements listed in SA2 LS for paging cause can be solved by RAN2 ASN.1 coding.
Proposal 1: RAN2 to agree the above ASN.1 extension for paging cause as baseline and the details can be discussed further.
Paging cause feature is not mandatory supported by all core network, based on SA2 agreements, a paging cause capable core network will inform MUSIM capable UE whether Paging cause feature is not supported or not. Even if Paging cause feature is supported by a specific core network, it does not mean all the RAN nodes connected to this core network will support Paging cause feature, UE still should know whether the serving RAN node supports Paging cause feature or not. We don’t think Requirement2 in the SA2 LS, i.e. UE can discriminate whether the RAN side supports paging cause feature or not, is pending on SA2 input, this is totally a RAN2 issue.
Proposal 2: RAN2 confirms the understanding that how UE can discriminate whether the RAN side supports paging cause feature or not is in the RAN2 scope, RAN2 can discuss the solution.
Based on companies’ input, to meet Requirement2 in the SA2 LS, some companies think an explicit indicator is needed from RAN side to inform UE whether this RAN supports paging cause feature or not. Actually, this is not needed at all. UE can know whether RAN supports paging cause feature based on the extension parameters in paging message.
Observation2: UE can know whether RAN supports paging cause feature based on the extension parameters in paging message.
Proposal 3: No explicit indicator is needed from network side to inform UE whether RAN supports paging cause feature or not.
RAN2 can reply LS to SA2 for paging cause, the draft version is given in clause 5.
Proposal 4: Send reply LS to SA2 that all the requirements listed in SA2 LS for paging cause can be solved by RAN2 ASN.1 coding, no extra spec impact is identified.
The next issue is to discuss something for security requirements, paging message is carried by PCCH, which has no integrity and ciphering. Security concern may be considered if paging cause is exposed in an unprotected message. But the requirements should come from SA3, RAN2 should wait the input before discussing the security requirements.
Proposal 5: Postpone the security issue for paging cause.
1. Conclusion
In conclusion, we propose the followings:
Observation1: All the requirements listed in SA2 LS for paging cause can be solved by RAN2 ASN.1 coding.
Proposal 1: RAN2 to agree the above ASN.1 extension for paging cause as baseline and the details can be discussed further.
[bookmark: _GoBack]Proposal 2: RAN2 confirms the understanding that how UE can discriminate whether the RAN side supports paging cause feature or not is in the RAN2 scope, RAN2 can discuss the solution.
Observation2: UE can know whether RAN supports paging cause feature based on the extension parameters in paging message.
Proposal 3: No explicit indicator is needed from network side to inform UE whether RAN supports paging cause feature or not.
Proposal 4: Send reply LS to SA2 that all the requirements listed in SA2 LS for paging cause can be solved by RAN2 ASN.1 coding, no extra spec impact is identified.
Proposal 5: Postpone the security issue for paging cause.
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1. Overall Description:
RAN2 has discussed the paging cause issue listed in SA2 LS and would like to give the following feedback:
All the requirements listed in SA2 LS for paging cause can be solved by RAN2 ASN.1 coding, no extra spec impact is identified.

2. Actions:
To SA2 group.
ACTION: 	RAN2 respectfully asks SA2 to take the above info into account and gives the feedback if any.

3. Date of Next TSG-RAN WG2 Meetings:
3GPP RAN2#115-e       from 2021-08-16	to 2021-08-27		Electronic Meeting
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