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Introduction
This is to progress the following email discussion:
[bookmark: _Hlk69230980][AT113bis-e][230][MUSIM] Reply LS to SA2 on paging cause (Intel)
Scope: 
· Summarize main open issues based on contributions and online agreements. 
· Highlight if there are topics that clearly require online discussion.
· Identify topics that might benefit from email discussions. 
	Intended outcome: 
· Discussion summary in R2-2104331 (by email rapporteur)
	Deadline for providing comments and for rapporteur inputs:  
· Initial deadline (for companies' feedback):  1st week Fri, UTC 0900
· Initial deadline (for rapporteur's summary):  2nd week Mon, UTC 1200

Companies are encouraged to provide comments or suggestions until April 16th (Fri) UTC 0900.
Discussion
   RAN2 Intent for SA2’s Paging Cause
SA2 agreed to introduce paging cause for MUSIM-capable UEs for both EPS and 5GS, and sent an LS [1]:
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.  
The agreed paging cause was already reflected into their conclusion in TR 23.761 Section 8.1 [2]:
-	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).
The rapporteur checked with the SA2 MUSIM rapporteur (Intel), and the background and facts under the SA2’s progress on paging cause can be summarized as follows [3]:
· When CN sends S1/N2 paging message to RAN, CN knows 
· whether the RAN supports MUSIM or not. 
· whether or not the UE (for which this S1/N2 paging message is addressed to) has provided indication that it operates in MUSIM mode. 
· CN sends S1/N2 paging without paging cause to the RAN that does not support MUSIM. The UE (even if MUSIM-capable) receives Uu paging from this RAN without paging cause anyway.
· CN sends S1/N2 paging with the paging cause “voice” only to MUSIM-supporting RANs. In this case, other causes (except “voice”) can be indicated by the absence of the paging cause “voice” or by another paging cause value in S1/N2 paging message, which is not under the turf of RAN2. 
· If a MUSIM-supporting RAN receives a S1/N2 paging message with the paging cause “voice”, it can send a Uu paging with a paging cause “voice” to the UE. 
· The UE does not know whether a RAN supports MUSIM feature or not. As a result, when it receives a Uu paging without paging cause, it cannot discriminate whether it is paged from non-supporting RAN or it is paged from MUSIM-supporting RAN for causes other than “voice”. It is up to RAN2 on how to address it according to the LS [1] we received.
The highlighted parts are relevant for the SA2 LS we received. 
Based on companies’ contributions and well-summary [4] provided by our rapporteur (Vivo), we would like to first confirm that RAN2 supports the MUSIM paging cause feature that SA2 is working on and also addresses the MUSIM paging cause issue raised by SA2 LS.
Proposal 1: RAN2 works to support the MUSIM paging cause feature that SA2 is working on and also addresses the MUSIM paging cause issue raised by SA2 LS. 
Question 1: Any objection to Proposal 1? If so, why? 
	Company
	Comment / Suggestion
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   Solution Direction
Currently, there are multiple solutions on our table, which we need to converge one way or the other. According to the summary [4], there are 3 solution directions in general: 
	· Solution 1: Two values defined for pagingCause [2], [4~7]
In this solution, an optional pagingCause IE is included for each paged MUSIM UE in paging message. The pagingCause IE has values for {voice, non-voice}. By not receiving the IE, one MUSIM UE will know that the network does not support Paging Cause Feature and the UE is paged for any service. Otherwise, the UE will obtain the type of incoming service via the received pagingCause IE. 

· Solution 2: A single value for pagingCause IE + indication of network support of Paging Cause feature
In this solution, an optional pagingCause IE is included for each paged MUSIM UE in paging message. The pagingCause IE has a single value for {voice}. Network will inform the MUSIM UEs whether it supports the Paging Cause feature or not. If the network supports the Paging Cause feature, one MUSIM UE could further deduce the paging cause as following: if the pagingCause IE is present, the UE is paged for voice; otherwise, the UE is paged for non-voice. 
3 sub-solutions are proposed on how the network informs the MUSIM Ues whether it supports the Paging Cause feature or not, as follows.

· Solution 2.1 [8]: The support of the paging cause is delivered in SIB1 or Paging DCI. 
Given CN nodes of different operators may have different capabilities, the rapporteur assumes, in case of RAN sharing scenario, the support of the paging cause feature needs to be indicated for each PLMN, respectively. 

· Solution 2.2 [9]: According to some paging message extension solutions (details can be found in solution 3 of section 2.2), the ASN.1 encoding for paging message itself can be used as an indication of whether the network supports the Paging Cause feature. A separate list of paging records is to be introduced for MUSIM Ues only is included to indicate whether they are paged for voice service or non-voice service. And MUSIM UE can know if the network support Paging Cause feature as follows:
· If a MUSIM UE paging ID is included in legacy pagingRecordList, then the network does not support paging cause feature, and
· If a MUSIM UE paging ID is included in the new pagingRecordList for MUSIM UE, then the network supports Paging Cause feature.  
· Solution2.3 [10]: MUSIM UE is informed whether its serving CN supports Paging Cause feature via NAS. In case the CN node supports Paging Cause feature, a MUSIM UE further deduces whether its serving RAN node supports Paging Cause feature via ASN.1 coding principle. An example of such ASN.1 coding can be found in solution 4 of section 2.2: a parallel list is introduced in paging message to carry the pagingCause IE for MUSIM Ues, and a paged UE could deduce that this is a legacy cell if the whole parallel list is not present.   

· Solution 3: Different paging IDs indicates different paging causes [11]
In this solution, the UE and network negotiate the use of alternative identifier for sending paging message meant for service type of VoLTE. Based on the received identifier (i.e. legacy or alternative identifier) in paging message, one MUSIM UE can identify the service type. One MUSIM UE will consider it is paged for any service (i.e. the network does not support paging cause feature) before the negotiation procedure is performed.




This is well-summarized, but we believe we need to categorize in a different way based on common aspects for fair comparison and also considering expected impacts/inputs, which is summarized in the following table:
	Solution Direction
	Description
	Expected Impacts or Inputs

	Solution Direction A
	- require at least one MUSIM paging cause value for each MUSIM UE in Uu paging message 
- legacy paging ID can be re-used as it is. 
- UE can discriminate whether it is paged from RAN supporting paging cause feature or not, by just receiving Uu paging message

	- LTE/NR RRC Uu paging message

	Solution Direction B
	- may not require MUSIM paging cause value for each MUSIM UE in Uu paging message (but may need additional information over Uu paging message to indicate paging cause “voice” for a MUSIM UE)
- legacy paging ID can be re-used as it is. 
- UE cannot discriminate whether it is paged from RAN supporting paging cause feature or not, by just receiving Uu paging message. Additional signalling is required (e.g. via SIB, paging DCI, NAS, etc.)

	- LTE/NR RRC Uu paging message
- additional signalling (e.g. via SIB, paging DCI, NAS, etc.)


	Solution Direction C
	- does not require MUSIM paging cause value for each MUSIM UE in Uu paging message
- legacy paging ID cannot be re-used as it is. Alternative paging ID is needed that requires pre-negotiation with NW. 
- UE can discriminate whether it is paged from RAN supporting paging cause feature or not, by just receiving Uu paging message. 

	- no RRC impact
- may impact NGAP/NAS
- need SA2 input


Table 1: Solution Directions and their comparison
One can see that there is trade-off between these three solution directions. However, considering expected impacts or inputs, the Solution Direction A seems the right approach for RAN2, having impacts purely limited in the LTE/NR RRC Uu paging messages.
Question 2A: Is there any solution on the table that does not fall under one of these solution directions?
	Company
	Please describe such solution

	
	



Question 2B: Please provide feedback on these solution directions and show preference.
	Company
	Solution Direction
	Feedback / Preference
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   UE behavior
As mentioned in the summary [4], 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 also needs to consider describing the relevant UE behavior in our RAN2 specifications. 
Moreover, as also clarified in the summary [4], introducing LTE RRC changes for paging cause is allowed in our WID [5]. The related “objective 3” has been stated from the beginning that the RAT can be LTE, although LTE RRC is not specifically listed in the impacted specs in our WID.  
Therefore, we share the same view with our MUSIM rapporteur (Vivo) that the UE behavior upon receiving a paging cause value (or any other information that could lead to a specific paging cause) over Uu paging should be specified in both LTE and NR specifications.
Proposal 3: 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 upon its reception in both LTE and NR specifications. 
Question 3: Any objection to Proposal 3? If so, why? 
	Company
	Comment / Suggestion

	
	



////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
UE Behavior Summary
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Conclusion

Reference
[1] S2-2102039, “LS on System support for Multi-USIM devices”, LS to RAN2, Intel Corporation
[2] TR 23.761, “Study on system enablers for devices having multiple Universal Subscriber Identity Modules (USIM) (Release 17), v1.3.0, SA2
[3] R2-2103195, “Support for Multi-SIM paging cause from SA2 LS”, Intel Corporation
[4] R2-2104320, “Summary of AI 8.3.4: Paging with service indication”, Vivo
[5] RP-210316, “Revised WID: Core part: Support for Multi-SIM devices for LTE/NR”, Vivo, China Telecom, China Unicom
