
3GPP TSG-RAN WG2 Meeting #114-e	   R2-2105166
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Online, May 19th - May 27th, 2021

Source: 			ZTE Corporation, Sanechips
Title: 	Consideration on the Service Indication
[bookmark: Source]Agenda item:		8.3.4
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
About the Paging with Service Indication, SA2 has concluded as below:
	23761 Conclusion
-	For both EPS and 5GS, only the voice is supported to be indicated as the paging cause to the UE. The indicated Paging Cause as voice can be determined based on the PPI related to voice.
-	The network applies the Paging Cause only for UEs that have provided indication they operate in MUSIM mode.
NOTE 1:	The CS call indicator from MSC is handled differently (see TS 23.272) to this Release 16 Paging Cause.
-	The Paging Cause Solution shall ensure that a UE can detect when the feature is not supported in the cell where it is camping (either because the RAN or CN does not support the feature).
NOTE 2:	"voice" refers to MMTel voice (5GS and EPS) and CS domain voice (EPS only).
Editor's note:	Final conclusion depends on further feedback from RAN WG2, RAN WG3 and SA WG3.


Meanwhile, RAN2 has achieved some agreements in the last meeting.
	Ran 2 agreements
· 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.
· RAN2 attempts to reply LS to SA2 once we progress on solution and agree on CR(s) that support/address the above feature/issues
· 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 paper, we further analyze service indication related issue.
2. Discussion
Issue 1: Paging cause for the inactive state
For the paging cause, SA2 has concluded that “For both EPS and 5GS, only the voice is supported to be indicated as the paging cause to the UE. The indicated Paging Cause as voice can be determined based on the PPI related to voice.” It’s clearly that the paging cause shall be supported for the CN paging, but for the RAN paging, it’s not clear whether the paging cause shall also be included. Though from RAN2 layer, Ran paging and the CN paging share the same signaling structure, considering that the paging cause for the RAN paging would be determined by the RAN node, the RAN3 shall be involved and confirmed.
Proposal 1: Send an LS to RAN3 to confirm whether it’s available to including paging cause in the RAN paging.
Issue 2: Non-vice service discrimination
In the last meeting, an LS from SA2 was received [1] and RAN2 also discussed how 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”. As summarized in the Table 1, if only including voice indication in the paging cause, the UE can’t distinguish Case 3 and Case 4 as below. Thus some additional mechanisms are still needed.
Table 1: Paging Cause (only indicate voice) with different gNB and UE type
	gNB
UE type
	Legacy UE
	R17 UE

	Case 1: R15/R16 gNB
	N/A
	No paging cause IE in the Asn.1. The UE can know it based on the ASN.1 coding rule

	Case 2: R17 gNB (a paging triggered by voice)
	N/A
	paging cause IE indicate Voice

	Case 3: R17 gNB (a paging triggered by non-voice service)
	N/A
	The paging cause IE would be absent

	Case 4: R17 gNB (the paging is from the legacy CN or legacy Ran node through the Xn )
	;N/A
	The paging cause IE would be absent


There are 2 main solutions directions during RAN2 discussion
· Direction A: Paging cause which can indicate both voice and non-voice (only impact paging message);
· Direction B: Paging cause with only voice and a system information to indicate whether paging cause supported (would impact system information and network deployment)
Direction A details: 
· Solution A.1: Add other/or non-voice to the paging cause as below:
PagingRecord ::=                    SEQUENCE {
    ue-Identity                PagingUE-Identity,
    accessType                ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
...,
[[	 pagingCause-r17			ENUMERATED {voice, other (or non-voice)}	OPTIONAL-- Need ON]]
}

With this solution, case 3/4 would be discriminated as below:
· Case 3: paging cause with other/or non-voice; 
· Case 4: paging cause is absent.

· Solution A.2: Add a pagingCauseSupported indication.
PagingRecord ::=                    SEQUENCE {
    ue-Identity                PagingUE-Identity,
    accessType                ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
...,
[[pagingCauseSupported     ENUMERATED {TRUE}    OPTIONAL,   -- Need N]],
[[pagingCause              ENUMERATED {VOICE}    OPTIONAL,   -- Need N]]
}
With this solution, case 3/4 would be discriminated as below:
· Case 3:  pagingCauseSupported is True and pagingCause is absent;
· Case 4:  pagingCauseSupported is absent.

· Solution A.3: Add a new PagingRecordList
Paging ::=					SEQUENCE {
---For the UE not support MUSIM 
	pagingRecordList				PagingRecordList					OPTIONAL,	-- Need ON
---For the MUSIM UE
PagingRecordList-v17xy ::=			SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord-v17xy
PagingRecord-v17xy ::=				SEQUENCE {
	pagingCause-r17					ENUMERATED {voice}	OPTIONAL		-- Need ON}
With this solution, case 3/4 would be discriminated as below:
· Case 3:  Included UE ID in the new pagingRecordList but the pagingCause is set to absent
· Case 4:  Included UE ID in the Legacy pagingRecordList
About these 3 direction A solutions, the solution A.1 and A.2 are similar, for the solution A.3, a new paging list was added with intention to save one bit for paging cause indication. However, from Asn.1 coding aspect, it may also introduce additional bits to indicate presence or not and also indicate the size of the new added list. More than ten bits maybe needed. So it’s hard to say which one can save signaling. Meanwhile, it also increase some processing complexity for both the network and UE side.
Observation 1: For the direction A, there are 3 solutions:
· Solution A.1: Add other/or non-voice to the paging cause;
· Solution A.2: Add a pagingCauseSupported indication;
· Solution A.3: Add a new PagingRecordList.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Observation 2: From Asn.1 coding aspect, the solution A.3 by adding new pagingRecordList may introduce additional bits to indicate presence or not and also indicate the size of the new added list. More than ten bits maybe needed. Meanwhile, it may also increase some processing complexity for both the network and UE side.
Proposal 2: For the direction A, the solution A.1 and A.2 can be further considered.

Direction B details: 
In the paging message there is only voice
	pagingCause-r17					ENUMERATED {voice}	OPTIONAL		-- Need ON}
Then the UE distinguish whether the network support paging cause feature through other indications:
· Solution B.1: Broadcast paging cause supporting feature per PLMN in the system Information
With this solution, case 3/4 would be discriminated as below:
· Case 3: In the system information, it indicates that the network support paging cause feature, but the paging cause is absent in the paging message;
· Case 4: In the system information, it indicates that the network doesn’t support paging cause feature.
[bookmark: OLE_LINK8]With this solution it would have some impact to the system Information, e.g. for the Ran paging, the system indication need to indicate whether RAN node support paging, for the CN paging, the cell also need to broadcast paging cause/MUSIM support feature Per Network ID to indicate whether CN support paging. Furthermore, for the inactive state, it requires the paging cause feature was uniformly supported among the RAN area, otherwise, for the case that the source gNB doesn't support Paging cause, but the target gNB support paging cause, the UE under the target gNB may make wrong determination based on the system information of the target gNB. 
Observation 3: For the solution B.1 that broadcast paging cause supporting feature per PLMN in the system Information, it would have some impact to the system Information, meanwhile it also requires the paging cause feature was uniformly supported among the RAN area.

· Solution B.2: MUSIM UE is informed whether its serving CN supports Paging Cause feature via NAS.  
With this solution, case 3/4 would be discriminated as below:
· Case 3: During the registration, the CN indicates UE that the Paging Cause feature is supported among the whole Registration list, but the paging cause is absent in the paging message;
· Case 4: :During the registration, the CN indicates UE that the Paging Cause feature is not supported.
With this solution, it requires that the paging cause feature was uniformly supported by both RAN node and CN node in the registration area list, then the UE can discriminate case 3 from the case 4 based on the CN indication. Otherwise, the similar problem as the solution B.1 would exist.
[bookmark: OLE_LINK9]Observation 4: For the solution B.2 it requires that the paging cause feature was uniformly supported by both RAN node and CN node in the registration area list.
Proposal 3: Considering that the direction B would have restriction to the network deployment, e.g. the paging cause feature shall be uniformly supported by both RAN node and CN node in the registration area list, the direction A is slightly preferred from network deployment perspective.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: Send an LS to RAN3 to confirm whether it’s available to including paging cause in the RAN paging.
Observation 1: For the direction A, there are 3 solutions:
· Solution A.1: Add other/or non-voice to the paging cause.
· Solution A.2: Add a pagingCauseSupported indication.
· Solution A.3: Add a new PagingRecordList.
Observation 2: From Asn.1 coding aspect, the solution A.3 by adding new pagingRecordList may introduce additional bits to indicate presence or not and also indicate the size of the new added list. More than ten bits maybe needed. Meanwhile, it may also increase some processing complexity for both the network and UE side.
Proposal 2: For the direction A, the solution A.1 and A.2 can be further considered.
Observation 3: For the solution B.1 that broadcast paging cause supporting feature per PLMN in the system Information, it would have some impact to the system Information, meanwhile it also requires the paging cause feature was uniformly supported among the RAN area.
[bookmark: _GoBack]Observation 4: For the solution B.2 it requires that the paging cause feature was uniformly supported by both RAN node and CN node in the registration area list.
Proposal 3: Considering that the direction B would have restriction to the network deployment, e.g. the paging cause feature shall be uniformly supported by both RAN node and CN node in the registration area list, the direction A is slightly preferred from network deployment perspective.
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