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Abstract of the contribution: Propose a solution when paging a UE on one USIM while connected to another USIM and allow the UE to send an indication that it is currently busy as a response to the page.
Background
The KI#1 shall study: 
-  How to handle the MT service for a Multi-USIM device with the aim of avoiding any unnecessary interruptions   of the service in the current system and saving system resources.

-  Solutions shall be studied for both EPS and 5GS. For 5GS, the solutions shall consider the cases where the Multi-USIM device in the current system is in either IDLE state or RRC Inactive state.
Our understanding of the intent includes finding a way how a MultiSIM device may handle incoming MT service when the MultiSIM device is currently active with a higher priority service. The solution needs to be efficient, avoid wasting resources, and secure that the current active service is minimally disturbed. A MultiSIM device is able to temporarily leave the ongoing connection related to USIM A and quickly go to another system to e.g. to monitor paging related to USIM B. In most of the paging occasions the UE B (USIM B, in idle mode) is not paged i.e there is no matching record in the page message and the MultiSIM device can directly go back to the connection for USIM A. However, when the UE B is paged, the UE B should respond to the page. 
Other solution to the KI 1 may address the possibility to provide a paging cause to the UE along with the paging message e.g. Voice call, NAS DL signalling and non-delay critical DL data. Based on the paging cause, policies or by implementation, the MultiSIM device can decide whether it is critical to enter CM_CONNECTED mode or the MT service can wait until later. If the UE does not respond to the page the network will start to escalate the page in a larger and larger area and consume paging resources.
Observation: If a UE does not respond to a page, the network will waste paging resources. 
It would be beneficial for the network if the UE responds to a page, even if the UE does not see it necessary to enter CM-CONNECTED. In such case, it would be good if a UE can efficiently respond to the page indicating that it is “Busy”, indicating that the UE cannot enter CM-CONNECTED right now
Proposal: Add a new cause value “Busy” in either RRC message or NAS Service Request message as UE response to a page. This will allow the network to stop paging the UE and not escalate paging into wider area.
If the cause value “Busy” is introduced in the RRC Connection Establishment request message it would allow the RAN to quickly release the UE without entering RRC Connected state.
Proposal

We propose to add a solution to the TR.
Changes during revision:

1. Clarification that the periodic absence time may either be achieved by UE implementation or by RAN enhancements which is up to RAN to decide.

2. Remove option to include Busy indication in RRC, the indication is now sent only in NAS message

3. Decision is clarified that it is done in the device and can be based on ongoing service type, assistance information in the paging message or other information.

4. Assumptions added on the timing

5. Added in the EN that the NAS message might include further information on e.g. how long the busy indication is valid, specific services that might be ok to continue to page the UE.

6. Removed the sentence that the AMF should reject the Service Request.

7. Added text that the UE locally releases the RRC-connection and an EN that it is FFS if AS RAI should be used.
8. Updated the figure with regards to the changes

* * * Start of change (all new text) * * * 

6.X
Solution #X: Busy indication as a paging response
6.X.1
Introduction
This solution relates the KI#1 and proposes a solution how to handle MT service in case that the MultiSIM device judge the ongoing connection in the other system more important. Assuming that, multi-USIM devices can efficiently perform some activity (e.g. listen to paging, respond to paging, perform mobility update etc.) in a system while communicating in another system, how this is done is not part of this solution. Responding to the page is important for the network, since it would allow the network to save paging resources as a result of not escalating the page across a larger area. This solution proposes a solution allowing the UE to send a busy indication to the network as a response to a page.
6.X.2
Functional Description

This solution addresses KI#1 and assumes that solutions for KI#3 will be selected. The solution is described as a MultiSIM device with two USIM A and B. That corresponds to two UEs, UE A and UE B. The following principles are used:
The procedure “Busy indication as a paging response” with network B is based on the periodic absence time with network A. The periodic absence time should be short enough and acceptable for the ongoing service associated with UE A in the multi-USIM device.
Note:     The time spent for the procedure “Busy indication as a paging response” should be estimated to see whether the periodic absence time is enough to perform the procedure “Busy indication as a paging response”.
· When the UE A is in RRC_CONNECTED it may use implementation specific method to achieve a periodic absence in system A or it may request a periodic absence time in RAN serving the UE A. The absence time requested coincides to when UE B (which is in RRC-IDLE or RRC-Inactive) monitors paging occasions. During the absence time, UE A is still in RRC-CONNECTED, but does not need to e.g. monitor the control channel to detect whether downlink data is scheduled for delivery.

Editor's note: It is up to RAN1 and RAN2 to consider whether an efficient method for a UE to pause an existing RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements is feasible in rel-17. 
· If UE B identity is not part of the paging message, UE B can go back to sleep.

· If the UE B identity is part of the paging message, the MultiSIM device may need to decide which communication is most important (UE A or UE B). This decision can be done based on implementation in the device and may take into account e.g. an already ongoing high priority communication for UE A and/or if the UE B receives Network Assistance Information when paged and other information. 

Editor's note: Whether a solution for providing Network Assistance Information when the UE is paged will be concluded later during this study.
· If, at this moment, it is not possible to setup the communication for UE B service, UE B instead sends a NAS message to the network that it is currently busy, e.g. a new cause value “busy” in the Service Request. The RAN node forwards the NAS Service Request including the busy indication to the AMF using a N2 message.


Editor's note: It is up to RAN2 to consider whether the busy indication should be included in the RRC Connection Establishment request cause value.
-
When the AMF receives the cause value “busy”, it can stop paging the UE B and the corresponding paging escalation. 
-
In case the UE B was in RRC-Inactive, then the RAN node will not need to forward the busy indication to the AMF.

-
The network may store the MT traffic until UE B connects.
6.X.3
Procedures

The procedure below assumes that UE A can pause the RRC-connection in a periodic manner allowing UE B to perform page monitoring.
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Figure 6.x.3-1: Procedure for the UE to send a busy indication as a paging response.
0. A multi-USIM device with two USIM has the following states; UE A (USIM A) is in connected mode and UE B (USIM B) is in idle mode. UE A may have negotiated a periodic absence time allowing the MultiSIM device to perform activities related to other USIMs.
Editor's note: It is up to RAN1 and RAN2 to consider whether and how a UE may pause an existing RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements. The gap should be a short as possible to minimise the interruption of UE A connection.
1. UE A enters a periodic absence time that allows UE B to monitor a scheduled paging occasion and send a busy response. 

2. The AMF serving the UE B sends a N2 paging request message to RAN B
3. RAN B page UE B
4. UE B receives the page i.e. decodes the paging message and the associated Network Assistance Information. The device evaluates which connection is more important. The decision is based on implementation in the device and may take into account the Network Assistance Information, what type of ongoing communication and other information.
Editor's note: Whether a solution for providing Network Assistance Information when the UE is paged will be concluded later during this study.
a. The MultiSIM device decides that UE B communication is more important and decides to leave UE A connection according to solutions selected for KI#3. This is not shown in this procedure.

b. The device decides that the UE A connection is more important and steps 5 to 8 follow.
5. UE B performs Random Access procedure and sends a NAS Service Request towards the AMF with the new cause value “busy” which indicates that the UE has received the paging message but is not able to setup the communication for UE B service. After sending the NAS Service Request, the UE B locally release the RRC connection. The UE A can return to the connection.
Editor's note: It is FFS whether local RRC-release or use of AS RAI (Release Assistance Information) indicating single UL packet should be used.
NOTE: It is assumed that the UE can decode the paging message and respond with the busy indication within a short time. The assumption is based on that the preparation phase before performing the Random Access has already been done when monitoring the paging occasion, and the time to execute msg1 to msg5 in the Random Access Procedure is less than 100ms.
Editor's note: It is up to RAN2 to consider whether the busy indication should be included in theRRC Connection Establishment request cause value. 
6. RAN B forwards the NAS Service Request message to the AMF
7. The AMF, based on the cause value “busy” in the Service Request, stops paging the UE B and informs the network node that triggered the Network Triggered Service Request procedure that the UE is not reachable..

8. 
6.X.4
Impacts on existing entities and interfaces

UE:

- 
Support sending a busy indication.
AMF:

· Support receiving a busy indication as a response to the N2 paging request message sent to RAN. 

NOTE: The response could either be in the Service Request cause value or in the N2 message, depending on potential RAN enhancements
RAN:

· None, if the Release/Suspend/Resume methods are reused for pausing the connection for UE A and if the busy indication is sent as NAS service request cause value.

· Optionally: If RAN decides to enhance the operation, then possible enhancement may be developed:

· UE requested RRC Connection pausing method similar to measurement gap
· New Busy indication in RRC message, used for busy indication in msg3 in RA procedure.
· New busy indication in the N2 message sent to the AMF
SMF:

· none
UPF:

- 
none
* * * End of changes * * * 
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