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Abstract of the contribution: Propose to document a RAN based solution allowing a MultiSIM device to monitor paging occasions in one system while having an ongoing connection in another system. 
Background
Key Issue 3: Coordinated leaving for Multi-USIM device

Description

Consider a Multi-USIM device that has concurrent registrations associated with several USIMs. While actively communicating with the system associated with one USIM (the “current system”), the Multi-USIM device determines that it needs to perform some activity in the system associated with another USIM (e.g. respond to a page, or perform mobility update).

Today, in the absence of any procedure for notifying the network the Multi-USIM device may autonomously leave or release the RRC connection with the current system. This is likely to be interpreted as an error case by the current system and has the potential to distort the statistics in the current system, and misguide the algorithms that rely on them. Moreover, during the Multi-USIM device’s absence from the current system, if the UE cannot receive downlink data or process the paging from the current system, it may result in waste of resources.The present key issue shall study:

-
How to enable a Multi-USIM device to leave the current 3GPP system in coordination with the network while avoiding wasting the network resource during the leave.


-
How the network handles MT data or MT control-plane activity occurring when Multi-USIM device has left?

NOTE 1:
Any privacy implications of implicitly indicating to the MNO owning one USIM that the UE is also using another USIM (potentially owned by another MNO) will be studied by SA3.
NOTE 2:
During the study of this key issue, coordination with RAN WGs will be handled, if needed.
Based on this Key Issue a solution to handle the reception of paging messages, while in connected mode on the other USIM, is discussed and proposed. 
Example:

A device is actively communicating using a UE A(USIM A) and needs to monitor paging on the other UE B(USIM B) every 1.28s or 2.56s. Using the existing Suspend/Resume feature for UE A to perform the page monitoring is not efficient, since every time resuming the communication on USIM A will require a Random Access procedure and other signalling.

Observation 1: Perform Suspend/resume including RACH every time a UE needs to monitor paging for other USIM is not efficient and increases the signalling load and the level of contention in RACH.  

A more efficient method to temporally leave a network is needed. It would be good if the UE A could request a time period on RAN level allowing the MultiSIM device to pause connected mode activities for UE A and during the pause perform idle mode activities for UE B e.g. periodic page monitoring.
Some examples of connected mode activities are e.g. to monitor PDCCH for DL resource scheduling (DCI), receive scheduled DL data on PDSCH, and perform measurements. Failing to perform these tasks creates waste of radio resources. Note that failing to perform Idle mode task for UE B also impacts network resources e.g. unnecessary paging escalation and network unaware of UE B leaving the registered area. 
Observation 2: A paging message may be sent to the UE at predefined occasions once every DRX cycle. Thereby these occasions are known well in advance. 
Since the time, when the paging occasions are configured, is known, the pause/gaps in the UE A connections can be handled in a preconfigured way. This can e.g. be similar to the way a legacy UE handle measurement on other frequencies and RATs, then the UE does not need to receive or transmit any data during one or up to two subframes. The configuration of the monitoring paging occasions for other USIM(s) can be performed in a similar way as for the mentioned measurement gaps, a periodic pattern of “gaps” in the communication. One difference to legacy is that the UE A will request the gaps and the RAN can then configure theses gaps based on information provided by the UE. 
Observation 3: To not waste network resources a method to pause the communication for one UE is needed. Such method should be developed at radio level, e.g. similar to measurement gaps used to make inter-frequency and inter-RAT measurements, to make the interrupts as efficient as possible, with minimum AS signalling and no involvement of the core network.

Proposal: Document this solution even if it resides in the RAN domain and write a LS to RAN1 and RAN2 asking them to consider the current limitations and ask whether it would be feasible to specify a pausing mechanism on radio level. 

Proposal

We propose to add a solution to the TR even if the solution is in the RAN domain.
* * * Start of change (all new text) * * * 

6.X
Solution #X: Deliver paging for one USIM while MultiSIM device is connected with another USIM. 
6.X.1
Introduction

This solution applies to Key Issue 3 - Coordinated leaving for Multi-USIM device. The key idea of the solution is a method to pause the communication for one USIM in order to read the paging occasions for another USIM. Such method should be developed at radio level to make the interrupts as efficient as possible, with no involvement of the core network. The proposed solution is similar to measurement gaps used in legacy to make inter-frequency and inter-RAT measurements,
6.X.2
Functional Description

The UE A (with USIM A), which is in connected mode, connected to the RAN A node, requests a periodic gap pattern from the RAN A node in order for UE B (with USIM B), in the same device, to monitor the paging occasions and potentially read the paging messages transmitted from the RAN B node. UE A includes timing information about when the periodic gaps is requested.

Editor's note: It up to RAN1 and RAN2 to consider and specify a solution to generate gaps in connected mode in order to read the paging occasions for other USIM(s).
6.X.3
Procedures
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Figure 6.x.3-1: Procedure for the UE to configure gaps to read the paging occasions.
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

1. UE A requests RAN A to configure periodic sequence of “gaps” which matches the timing of the sequence of paging occasions (POs) received from RAN B. UE A includes timing information about when the periodic gaps is requested.
2. RAN A responds to UE A with a configuration of the “gaps”.
3. The multiSIM device is in connected mode for USIM A with configured gaps to read the paging occasions scheduled for USIM B which is in idle mode.
6.X.4
Impacts on existing entities and interfaces


UE:

· UE request to periodic gaps in the RRC Connection.
RAN:

· RAN (RRC) configures the gaps for the UE

AMF:
· No impact
SMF:

· No impact
UPF:

· No impact
* * * End of changes * * * 
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