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1
Introduction


For long term SIM switching, RAN2 had agreements in the previous meeting [1]:
· We support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A. FFS if this may include NAS information 
In this contribution, we discuss what type of NAS information can be included when performing AS-based leaving procedure. 
2
Discussion

From the upper layer, i.e. NAS, there is a signaling procedure to indicate some paging filtering information, i.e. MT restriction that the UE provides the Paging Filtering Rules in the MUSIM Assistance Information in Registration or Service Request message to the network either over 3GPP access or non-3GPP access [1]. Based on the paging filtering information, the AMF only triggers paging over 3GPP access for the MT services allowed by the Paging Filtering Rules when the UE sent a leaving indication to the network.
On the other hand, the AS-based leaving procedure is currently being discussed in RAN2, and the UE can perform the long-term SIM switching through the following two cases.

1) Sending a UE assistance information (UAI) message including RRC state preference

2) AS Timer-based UE autonomous leaving when timer expiry

A problem is that the UE cannot provide the paging filtering rules to the network when the UE performs the AS-based leaving procedure. The two figures below are examples in which the paging filtering information (MT restriction information) cannot be transmitted to the network when performing the AS-based leaving procedure.

Fig. 1 shows a scenario in which the UE performs the SIM leaving through the UAI message transmission. When the UE requests to gNB the RRC connection release through UAI, the gNB prepares to release the RRC connection. However, any signaling is not currently designed to transmit the paging filtering rule information in this scenario. As a result, the UE cannot notify the network of the paging filtering rule information and just performs the SIM leaving procedure.

Fig. 2 shows a scenario where the UE performs AS timer-based SIM leaving. The UE starts a timer that was previously configured by the gNB when one of the conditions is met to perform the SIM leaving. When this timer expires, the UE immediately release the RRC connection to perform the SIM leaving procedure without additional signaling to the gNB. Even in this scenario, there is no signaling to transmit the paging filtering rule information to the network.
If the paging filtering rule information is not provided, the UE has no choice but to frequently receive unnecessary paging messages while other SIM operations. In order to handle these unnecessary paging messages, the UE must perform other SIM operations to transmit a busy indication or perform an RRC establishment procedure according to the paging. Consequently, the ongoing service interruption continues, and the service interruption causes a decrease in service quality from the user's point of view.

Moreover, upper layer may trigger to re-establish the RRC connection on the current SIM again because the gNB cannot know exactly when the UE has started the timer.
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Fig. 1 An example of UAI based SIM leaving procedure
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Fig. 2 An example of AS timer-based SIM leaving procedure
Therefore, considering the above problems, it is necessary to discuss to find a way for RAN2 to transmit the paging filtering rule information to the network even when performing AS-based SIM leaving.

Proposal 1. RAN2 discusses whether the MT restriction information for paging filtering can be sent together with AS-based leaving procedure.
If RAN2 has the will to solve this problem, we can discuss how to transmit paging filtering rule information in two scenarios where the AS-based leaving procedures can be performed by referring to the proposals below.
The first is signaling proposals in which the UE sends the paging filtering rule information when RRC Connection Release is released by UAI transmission from the UE. 
We propose a way of signaling the paging filtering rule information via RRC signalling. Before the UE transmits the UAI message to gNB, the UE first prepares the paging filtering rules information through coordination between the UE AS and the UE NAS. After the coordination, the UE transmits the paging filtering information in the UAI message. The gNB confirms that the paging filtering rule information is transmitted in the UAI, and transmits this paging filtering rules information to the core network, i.e. 5GS. Because, according to the current specification, the release request from the UE may be handled first by the gNB instead of transmitting the paging filtering rules to 5GS first, RAN3 may additionally need to discuss whether the signaling from 5GS to gNB can be after sending the RRC release. Fig 3 shows the proposed signalling procedure in detail.

Proposal 2. To send paging filter rules when performing AS-based leaving via UAI, the UE includes the paging filtering rules in the UAI message instead of sending NAS signalling.


[image: image3]
Fig. 3 An example of UAI including the paging filter information

Otherwise, to support a clear signalling procedure, we also propose a way of sending individually both the UAI for indicating preferred RRC state and NAS assistance information for indicating paging filter information. To receive configuration for AS-based leaving, the UE should send the UAI message including RRC preference to release. If the UE can include an additional indication (notice for the paging filtering information) in the UAI that the UE will request the service release via NAS signalling soon, the network can wait without sending the RRC release message promptly until the MT restriction is sent to 5GS. For the NAS signalling, the UE NAS includes the paging filter information after sending the UAI message when the UE AS indicates to the UE NAS. After acknowledgment of NAS assistance information with the paging filtering from the network side, the network can release the RRC connection. Fig 4 shows the proposed signalling procedure in detail.
Proposal 3. As an alternative solution, to send paging filter rules when performing AS-based leaving via UAI, the UE includes an additional indication in the UAI message that the UE will request the service release via NAS signalling soon. Upon reception of this indication, gNB waits without immediately sending the RRC release message until the paging filtering rules are sent to 5GS.

[image: image4]
Fig. 4 An example of UAI including a notice for the paging filter information
The second signaling proposal is for the UE to transmit the paging filter rule information to the network during the AS timer-based SIM leaving procedure. We propose signaling in which the paging filtering rule information is transmitted to the network via RRC signalling when the AS leaving timer starts after the reception of a paging message from another SIM. That is, when the AS leaving timer starts, the UE transmits the paging filter rule information to the gNB before the AS leaving timer expires. To send the paging filter rules while the AS leaving timer is running, coordination between the UE NAS and the UE AS is required. The gNB transmits the paging filtering rule information received in the RRC message to the core network (5GS) and then performs the UE context processing procedure after detection of the expiry of the AS leaving timer. Fig 5 shows the proposed signalling procedure in detail.
Proposal 4. To send paging filter rules when performing AS timer-based leaving, the UE includes the paging filtering rules in the UAI message instead of sending NAS signalling. 
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Fig. 5 An example of AS timer-based SIM leaving including the paging filter information

3
Conclusion
In this contribution, we have the following proposals:
Proposal 1. RAN2 discusses whether the MT restriction information for paging filtering can be sent together with AS-based leaving procedure.

Proposal 2. To send paging filter rules when performing AS-based leaving via UAI, the UE includes the paging filtering rules in the UAI message instead of sending NAS signalling.

Proposal 3. As an alternative solution, to send paging filter rules when performing AS-based leaving via UAI, the UE includes an additional indication in the UAI message that the UE will request the service release via NAS signalling soon. Upon reception of this indication, gNB waits without immediately sending the RRC release message until the paging filtering rules are sent to 5GS.
Proposal 4. To send paging filter rules when performing AS timer-based leaving, the UE includes the paging filtering rules in the UAI message instead of sending NAS signalling. 
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