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1. [bookmark: _Ref165266342]Introduction
One of the objectives of the Rel-17 WI Support for Multi-SIM devices for LTE/NR [1] is to specify mechanism for an incoming page to differentiate the service type as follows:
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
SA2 has also been discussing this problem in their respective Study Item ([2] and they have already captured relaed key isssues and solutions in their Study Item TR [3].
SA2 has sent an LS to RAN2/RAN3 [4] requesting feedback on the SA2 solutions for this feature. As part of the discussion for the response LS, RAN2#112-e has agreed on the following:
Provide SA2 with information on paging cause costs based on the email discussion + contributions. Indicate that this may change if assumptions change.
From RAN2 perspective, we haven't decided on paging cause feasibility yet. 
In this contribution, we discuss this topic further and suggest way forward from RAN2 side.
2. Discussion 
SA2 LS [4] has the following questions related to the MT data and paging handling:
	Paging Cause 
	Q1: Please confirm the feasibility and overhead of sending a Paging Cause in [Uu] Paging message for EPS and for 5GS. [RAN2, RAN3]
Q2: Please indicate whether adding the paging cause (e.g.  3-4bits) per UE in the paging message would reduce the number of paging records that could be included in a single paging message, and if so by what magnitude. (For NR and E-UTRA) [RAN2]
Q3: Please indicate how the paging cause is expected to be supported in RAN nodes (e.g. per PLMN, per TA, per RAN node, per cell) (For NR and E-UTRA) [RAN2, RAN3]

	Busy indication  
	Q4: Please indicate an order of magnitude (tens of ms? Hundreds of ms?) of the expected time required to send a (NAS) Busy Indication for USIM A and whether a scheduling gap would be needed for USIM B to do so [RAN2]
Q5: Please provide feedback if it is feasible (and secure) that the Busy Indication is sent as RRC message instead (no NAS message to the CN) i.e. as a RRC response to paging without requiring an RRC connection [RAN2, RAN3, SA3]



The solution of adding a paging cause to the paging message is intended to allow the UE to make a decision whether to respond to the page by considering the priority of the page. The scenario assumes that the UE is in Connected mode in Network A while listening to paging on Network B. When it gets a page on Network B, without any knowledge of the importance of the MT call on Network B, the UE can’t make an informed decision whether to stay on the current Network A or to leave Network A and connect to Network B where paging is happening.
As an example, the UE implementation may respond to the page on Network B, finds out that it is not an important traffic, decide to drop the connection, and move back to Network A. This will cause unnecessary interruption to the possibly more important connection in Network A.
Observation 1: Including information related to the traffic or service type of the MT call in the paging message will allow the UE to make better decisions in switching between different USIMs or networks.
SA2 has also concluded in their Study Item on the following:
-	For both EPS and 5GS, only the voice is supported to be indicated as the paging cause to the UE.
Observation 2: SA2 has concluded that paging cause for voice is supported for both EPS and 5GS.
As discussed in the RAN2 email discussion [Post111-e][917], the specification and overhead impact of a paging cause is negligible. Therefore, RAN2 should recommed that:
Proposal 1: From RAN2 point of view, a paging cause is feasible and beneficial and at least “voice” should be supported.
The granularity of the paging cause, its relationship to the actual traffic type, as well as security implications can be decided by SA2 and SA3.
A related issue, which is also in the SA2 LS, is the so-called “busy indication” where the UE responds to the page just to inform the network that it is “busy” so that the network can release the UE to Idle/Inactive and the UE can go back to the other network. The justification for this procedure was to prevent further paging by knowing that the UE is not “available”.
SA2 has not made a decision yet whether to introduce “busy indication” or not. The two main options for signalling are NAS-based and RRC-based. In the former, upon paging reception, the UE will move to the Connected mode, send a NAS message (e.g. Service Request) and the NW should release the UE back to Idle after the NAS response. During this procedure, the UE will have to suspend or terminate the activity on the other network. Since moving to Connected and performing a NAS procedure will take a significant amount of time, it will not be a good option.
Observation 3: “Busy indication” will cause significant interruption to the active connection on the other network.
RRC based “busy indicaton” is similar except that the UE sends the message in an RRC message which is then conveyed by the gNB to the AMF. For CN based paging in Idle mode, the interruption of this option will be similar to NAS based. The interruption can be reduced if the procedure can be completed without waiting for a CN response. This is feasible in Inactive mode since the status of the UE is CN Connected and thus the only communication needed will be between the UE and the gNB. Thus, the UE can send the busy indication in msg3 (RRC Resume) and can be released in msg4, which are both secure messages.
Observation 4: In Inactive mode, “busy indication” can be optimized to be an RRC procedure only.
On this, RAN2#112-e has agreed that:
From RAN2 point of view, it is feasible that the busy indication is sent as an RRC message with security for RRC_INACTIVE. FFS how this works. 

In their conclusion of the Study Item, SA2 agreed that the busy indication in Inactive mode will be up to RAN by stating the following in the TR:
NOTE 4:	Whether Busy indication is supported for RRC_Inactive case is up to RAN decision. 
RAN2 will also be discussing the “switching” between two networks when the UE is not able to have simultaneous connections on both. For example, if the UE is in Connected mode in Network A but need to move to Network B, it will send a “leave” message to Network A. It is still FFS if this switching procedure will be NAS or RRC based.
Irrespective of whether NAS or RRC based option is adopted, the “leave” message can be used to infom the network that the UE is unable to receive paging. In fact, SA2 has also discussed whether the UE can indicate this at PDU session level. Since network switching is also part of the RAN WI, we can expect that a solution will be specified in the end. This will prevent any unnecessary paging from the network, which will make busy indication unnecessary.
Observation 5: The leaving and returning procedure will prevent any unnecessary paging, thus making the “busy indication” unnecessary.
Based on these, there is no good reason to introduce a “busy indication” procedure.
Proposal 2: “Busy Indication” should not be adopted for Inactive mode due to the significant interruption to ongoing connection in the other network.
If busy indication ends up being introduced for Inactive mode, it is important that the UE is not required to send this all the time. For example, if the UE has a critical connection in USIM A (e.g. emergency call), it should not be forced to take a break from this call to send a busy indication in USIM B.
SA2 has discussed the similar problem for the NAS based busy indication in Idle mode and agreed on the following:
-	If Multi-USIM device received paging by Network-A in RRC_Idle mode and the device decides not to accept the paging, a UE supporting NAS BUSY indication attempts to send a BUSY Indication via NAS message to network unless it is unable to do so e.g. due to UE implementation constraints.
Observation 6: SA2 has agreed that UE does not have to send NAS based BUSY indication due to implementation constraints.
Proposal 3: If busy indication is introduced for Inactive mode, the UE should not be forced to send this at all times.
Another issue for the busy indication is whether this can be pose security risks due to msg3 not being ciphered. 
Proposal 4: SA3 should be consulted on the security aspects of busy indication procedure in Inactive mode.
3. Conclusion
In this document, we have discussed paging prioritization and response for MUSIM and propose the following:
Observation 1: Including information related to the traffic or service type of the MT call in the paging message will allow the UE to make better decisions in switching between different USIMs or networks.
Observation 2: SA2 has concluded that paging cause for voice is supported for both EPS and 5GS.
Proposal 1: From RAN2 point of view, a paging cause is feasible and beneficial and at least “voice” should be supported.
Observation 3: “Busy indication” will cause significant interruption to the active connection on the other network.
Observation 4: In Inactive mode, “busy indication” can be optimized to be an RRC procedure only.
Observation 5: The leaving and returning procedure will prevent any unnecessary paging, thus making the “busy indication” unnecessary.
Proposal 2: “Busy Indication” should not be adopted for Inactive mode due to the significant interruption to ongoing connection in the other network.
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Proposal 3: If busy indication is introduced for Inactive mode, the UE should not be forced to send this at all times.
Proposal 4: SA3 should be consulted on the security aspects of busy indication procedure in Inactive mode.
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