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Abstract of the contribution: As when the MME receives the busy indication or leaving indication, similar actions are performed, such as stopping paging, it is proposed to use the same message to send the leaving indication when UE decides to send busy indication.
1
Discussion
1.1 Overview
According to the conclusion of KI#1, it is agreed:
-
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.
According to the interim conclusion of KI#3, it is agreed:
-
For leaving in E-UTRA/EPS access, the NAS-level leaving MM procedure is recommended to be supported. The UE sends NAS MM message indicating leave request to releases the RRC-Connected state.
Therefore, for the Multi-USIM device using E-UTRA/EPS, the BUSY indication and the leaving MM procedures are NAS pocedures. 

In the scenario that the Multi-USIM device is in RRC_Connected and decides to leave the network the procedure used can be described in Figure 1 as in solution #5 in the TR. According to UE capability and implementation, UE decides to leave the current network and tells the nework that it needs to leave and the network can handle the bearers according to the UE’s notification. 
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Figure 1 NAS leaving procedure in E-UTRAN/EPC

In the scenario that the Multi-USIM device is in RRC_idle and received a paging message from the network and the UE decides to tell the network that it is busy and therefore acknowled the paging and indicate it cannot accept the paging, the procedure can be described in Figure 2 is used. The UE enters RRC_Connected to send the BUSY indication to tell the network not to paging the UE and ask for the RRC Connection to be released. The Network decides not to continue paging the UE and handles the bearers according to the notification.
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Figure 2 NAS BUSY indication procedure in E-UTRAN/EPC

It can be seen that the leaving procedure and the procedure for sending NAS BUSY indication are very similar. From the UE perspective, the BUSY indication and leaving indication are the same, that is the UE requests being released from RRC Connected  and to stop any paging. From the MME prespective, the BUSY indication and leaving indication result in similar handling, i.e., after UE ask to be released from RRC Connected, optionally with assistance information/paging filters, the MME can handles subsequent data and paging, and it requests RAN to Release the RRC connection. 
1.2 EPS Procedures 

To support the leaving and busy procedures 2 EPS procedures have been identified as candidates, TAU and Extended Service Request (SR for short).
To better understand the handling in different scenarios, we list some basic scenarios / UE requests. We also provide 3 types of solution: a mixture of TAU and SR, TAU Only and SR Only.
	 Scenarios / UE Request
	 TAU and SR
	TAU Only
	SR Only

	A: 

Leave PLMN1 
	UE: SR + leaving indication + optional filter
MME: Release the connection, install filters if provided or remove filters if none provided.
	UE: TAU + leaving indication + optional filter
MME: Release the connection, install filters if provided or remove filters if none provided.
	UE: SR + leaving indication + optional filter
MME: Release the connection, install filters if provided or remove filters if none provided.

	B: 
Send busy indiction PLMN1
	UE: SR + busy indication 
MME: Release the connection. Filters remain unchanged.
	UE: TAU + leaving indication
MME: Release the connection. Filters remain unchanged.
	UE: SR + busy indication
MME: Release the connection. Filters remain unchanged.

	C: 

Release the paging filter in PLMN1.
	UE: Regular TAU
MME: Remove the paging filters. Release according to normal TAU handing.
	UE: TAU + leaving indication + no filters provided
MME: Release the connection, install filters if provided or remove filters if none provided.
	UE: SR + leaving indication + no filters provided
MME: Release the connection, install filters if provided or remove filters if none provided.


Table 1: Overview of Scenarios and 
As can be seen from the table either SR Only or TAU Only can be used to support the scenarios. TAU and SR requires changes to 2 procedures, which adds more impacts than just updating a single procedure, with the filters being updated by different procedures. It can also been seen that the same handling in scenarios A) and C) can be the same for TAU Only and SR Only, bringing more simplification, which is not the case for TAU and SR option.
Proposal 1: Either Extended SR or TAU is used for both leaving and busy procedures, but not both.

1.3 Mobility and Deployment Scenarios 
It can be expected that a UE will move around a network while in active communication with another network and it is typically expected that the UE will be using paging filters while in active communication with another network.

In line with many other features it is not expected that full network wide deployment is required before the feature can be used, so mobility has to be considered between TA that do and don’t support the feature.

The UE will have to perform TAU when moving between tracking areas, as normal. One aspect of this TAU will be to determine whether the MME in the new TA also supports the MUSIM feature(s) in general.
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Figure 3 Mobility through different TAs
Figure 3 provides an overview of mobility as the UE moves around the network, with some TAs supporting MUSIM and others are not.

If the UE moves to a TA where MUSIM is supported (TA1 to TA2), the paging filters can be transferred as part of the context fetch from the old MME and are therefore available in the new MME, then the MME can take any actions, such as update S-GWs of the restrictions can be performed.

However the UE may also move to a tracking area where the MME does not support MUSIM (TA2 to TA3). The UE can discover which MUSIM features, if any, are supported during the TAU – in this case none.
The UE may also be moving back into a TA where MUSIM is supported from a TA where MUSIM is not supported (e.g. TA3-TA1, or from 2G/3G to TA1 etc). When this occurs, assuming the UE wants to maintain paging filters it had previously installed, the UE will have to provide the filters again to the MME in TA1.

Table 2 provides an overview of 3 options:
· TAU Only, where the UE can determine MME support and provide updates at the same time.

· SR Only, without modified TAU handling. This exposes a potential race condition between Release and the UE providing updates to filter information using SR.
· SR Only, with modified TAU handling to not initiate releasing the UE in case both the MME and the UE support MUSIM, and specificially leave indication if it’s a separate indication.
	TAU Only
	SR Only, without modified TAU handling
	SR Only, with modified TAU handling

	1. UE sends TAU, including indiation of MUSIM support, leave indication and paging filters to install.
2. MME receives TAU and if MUSIM is supported the MME processes the paging filters (if present), sends TAU Accept including indication of MUSIM support and then triggers the release of the UE.
	1. Trigger TAU, including indication of MUSIM support.
2. The MME sends TAU Accept, including indication of MUSIM support and starts the process of release (either immediately or after a delay).
3. The UE receives TAU Accept, and must send SR to request leave and optionally install paging filters if MUSIM is supported.
4. If the MME receives the SR before the release is triggered, then the release is not triggered.

5. The extended SR is processed by the MME, filters installed, if present, and the UE released.
	1. Trigger TAU, including indication of MUSIM support.

2. The MME sends TAU Accept including indication of MUSIM support and does not start the release procedure.

3. The UE receives TAU Accept, and must send SR to request leave and optionally install paging filters if MUSIM is supported.
4. The extended SR is processed by the MME, filters installed, if present, and the UE released.




Table 2: TAU vs Extended SR procedures on Mobility from MUSIM non-supporting to supporting TAs
As can be seen the UE has to perform 2 procedures (TAU and SR) for the SR Only cases compared to just 1 TAU procedure in the TAU Only case. Performing 2 procedures will take longer to perform with potentially undesirable impacts to the ongoing service. 
For the SR Only case, there will either be impact to TAU (making the impacts to 2 procedures), or there is a race condition in which the filters may not processed, which may lead to either the UE performing a subsequent SR to install the filters, or paging being performed and BUSY being triggered. All of which are avoided in the TAU Only case.
TAU aligns better with the existing parallels of PSM/eDRX for handling UE reachability and paging, along with handling mobility scenarios in a more concise and predictable way.
Proposal 2: TAU is used for the new MUSIM Leaving and Busy Procedures.

2
Conclusion
In this discussion paper, we propose:
Proposal 1: Either Extended SR or TAU is used for both leaving and busy procedures, but not both.

Proposal 2: TAU is used for the new MUSIM Leaving and Busy Procedures.
Based on these proposals the CRs for MUSIM Leaving and Busy should be based on the TAU procedures.
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