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Discussion 

RAN3 initiated discussions on Multi-SIM users (MUSIM) at last RAN3#110 triggered by LS in [3].

RAN3 was involved on several questions including paging cause, busy indication and the switching (leaving and return).

Reply LS was sent from RAN3 in [4] indicating for most of questions that input was pending conclusions in other groups.
Especially for paging, RAN3 answered that of course it is doable to include a Paging Cause IE over RAN3 interfaces, but the ultimate decision was in SA2 hands. Actually, RAN2 and SA3 were also involved: SA3 to determine if sending a paging cause over the radio would not open the door for some trackability, and RAN2 to determine the impact on the number of paging records that could be sent in a paging occasion.
Paging Cause and paging filtering
At the last SA2 meeting, some agreement was reached to have at last one codepoint for the paging cause as was reported from tdoc [5]:
-
For both EPS and 5GS, only the voice is supported to be indicated as the paging cause to the UE. 

NOTE X1:
During normative phase, it will be determined whether the Paging Cause is applied 1) only for UEs with the request, or 2) to all UEs indiscriminately.

NOTE X2:
Whether and how the UE discriminates (if needed) between paging for non-voice service and paging from legacy RAN node is FFS and will be determined during normative phase.
NOTE X3:
“voice” refers to MMTel voice (5GS and EPS) and CS domain voice (EPS only).
Since this agreement concerns both EPS and 5GS, the Paging cause applies to S1AP and NGAP.
It should be noted that network paging filtering was also agreed in tdoc [6] through the optional sending of assistance information. 
-
In the NAS MM message indicating leave request (EPS case), the UE provides leaving indication to the CN and the UE may provide assistance information to the network in the leaving procedure regarding MT data/signalling handling.

-
The assistance information may include: 

-
Information to temporarily restrict/filter MT data/signalling handling:

Therefore, both options should be able to coexist in the network. When network filtering is not used/activated, then network can use paging cause and let the UE determine whether to respond or not based on paging cause.
It is proposed to reflect this recent SA2 conclusion in our RAN3 specification and introduce the paging cause over S1AP, NGAP, XnAP.

Proposal 1: Introduce a Paging Cause with codepoint “voice” over S1AP, NGAP, XnAP through tdoc [7], [8].
Paging Collision

Another area where last SA2 made a conclusion is on the paging collision feature. SA2 agreed to introduce a NAS-based offset indication solution to determine the UE ID used for the PO/PF calculation. This agreement was done on EPS only. The potential impact to RAN3 is therefore on S1AP. Indeed, similar offset needs to be provided to the eNB for PO/PF calculation.

However, looking at the structure of the S1AP Paging messge:

9.1.6
PAGING

This message is sent by the MME and is used to page a UE in one or several tracking areas.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	UE Identity Index value
	M
	
	9.2.3.10
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.2.3.13
	
	YES
	ignore


We can see that the UE Identity Index value is directly sent in the Paging message computed by MME. Therefore, at the time of paging, the MME could instead compute itself the new UE Identity Index value which considers the offset and send it to eNB. The eNB can then derive the appropriate PO/PF even without being aware of the offset decided by UE.

It is therefore proposed to conclude that the EPS paging collision solution can be implemented without impacting the S1AP paging message.

Proposal 2: agree that the EPS paging collision agreed by SA2 can be implemented in stage 3 without impact to S1AP.

Conclusion and proposals
This paper has reviewed the progress made in other groups, especially last SA2, on the topic of Multi-USIM devices.

SA2 decided to introduce both some network filtering option and the paging cause option. SA2 also agreed a NAS-based offset solution for paging collision in EPS.
The following proposal is made to reflect this recent SA2 progress:

Proposal 1: Introduce a Paging Cause with codepoint “voice” over S1AP, NGAP, XnAP? CRs in [7], [8] are provided. 
Proposal 2: agree that the EPS paging collision agreed by SA2 can be implemented in stage 3 without impact to S1AP.
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