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1
Introduction
One of the MUSIM exceptions in the approved S2-2105178 reads as follows:

Clarify the applicability of the 5GS NAS leaving procedure vs the AS leaving procedure(s), including the UE logic for preferring the one over the other.
As indicated in the latest RAN2 LS (S2-2105178 / R2-2106504):

In RAN2#114-e meeting, RAN2 has discussed network switching for MUSIM where a UE leaves RRC_CONNECTED state on Network A due to activity on Network B and reached the following agreement:

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.

Here, AS-based solution includes two steps: 1-) If configured, the UE can send an RRC message to leave RRC_CONNECTED for MUSIM purpose 2-) gNB may release the UE to RRC_IDLE/RRC_INACTIVE.

In an earlier meeting (RAN2#113bis-e), RAN2 have also made the following agreement:

1       RRC signalling is used for switching procedure without leaving RRC_CONNECTED state in network A for UE temporarily switching to network B as a baseline. FFS on additional need of MAC signalling.

Taking the two agreements together, it can be concluded that RAN2 are defining a “network switching” procedure whereby during the absence from the current network the UE can be in any of the following three RRC states: RRC Connected, Inactive or Idle.

Observation 1: RAN2 are defining a “network switching” procedure whereby during the absence from the current network the UE can be in any of the following three RRC states: RRC Connected, Inactive or Idle.

On SA2 side, the 5GS NAS leaving procedure was defined in such a way that the UE end state is always Idle.

Comparing the 5GS NAS leaving procedure with the 5GS AS leaving procedure(s), the following observations can be made:

2a.
The NAS leaving procedure allows the UE to install Paging Restrictions (PRs). Our assumption is that such a possibility will not be available for the AS “network switching” procedure, because it requires both RAN2 and RAN3 support and to our knowledge has not been discussed in either RAN2 or RAN3.

2b.
The AS “network switching” without leaving RRC Connected is suited only for absence of short duration. While the range of absence durations that are compatible with the AS “network switching” procedure without leaving RRC Connected is still open (and was submitted as a question to RAN2 in S2-2105150), we think that this procedure would be used for absence duration that does not exceed a couple of seconds e.g. the time needed for the UE to perform some short activity (e.g. periodic update, busy indication) in the other network.
2c.
The AS “network switching” procedure that puts the UE in Inactive state could be used for longer absence durations, noting though that, in absence of installed PRs, the network will initiated RAN paging as soon as DL data or DL NAS PDU is available at the gNB. According to the current state of affairs, if you needs to reject RAN paging, it performs the NAS leaving procedure which will eventually put the UE in Idle state.

2d.
The AS “network switching” procedure that puts the UE in Idle state could be used for absence of unknown duration (e.g. when UE decides to pick up a call in the other network). It is comparable with the NAS leaving procedure, the main difference being that the UE is unable to install PRs.
Observation 2: The following is observations are made:
2a.
The NAS leaving procedure allows the UE to install Paging Restrictions (PRs). The AS “network switching” procedures do not.

2b.
The AS “network switching” without leaving RRC Connected is suited only for absence of short duration (e.g. couple of seconds).

2c.
The AS “network switching” procedure that puts the UE in Inactive state could be used for longer absence durations, but UE will transition to Idle upon first paging rejection.

2d.
The AS “network switching” procedure that puts the UE in Idle state is comparable to NAS leaving in that it could be used for absence of unknown duration, the main difference being that the UE is unable to install PRs.

As a general guidance, we expect that the UE will use the AS “network switching” procedure without leaving RRC Connected when it has to perform short activity in the other network, because signalling-wise this procedure would be the most efficient. On the other hand, we expect that the UE will use the NAS leaving procedure if it needs to install PRs in the network. For other use cases (e.g. for absence of unknown duration without instalment of PRs) the choice of the appropriate procedure may depend on which procedure is faster (for the time being the comparison is not possible because the AS procedure is still work in progress), or may simply depend on UE implementation preferences.

NOTE:
As RAN2 work on the AS “network switching” procedure is still work in progress, it is not clear whether UE provides any assistance information in the access stratum to assist the gNB in deciding whether to keep the UE in RRC Connected, or to move it to Inactive or Idle. We expect that this will be resolved as part of RAN2 ongoing work.

In any case, we assume that 3GPP will not specify when the UE should prefer the NAS leaving over the AS “network switching” procedure, or vice versa, when both are supported by the network. If both are supported by the network, the choice of one procedure over the other should be made by UE implementations. Moreover, we do not see any use case where the UE would simultaneously invoke both NAS and AS procedures.
Proposal 1: The choice of NAS leaving vs AS “network switching” should be made by UE implementations. There is no use case where the UE would simultaneously invoke both NAS and AS procedures.
If Proposal 1 is agreeable, it is proposed to consider the companion CR (S2-2105492) for approval.

Proposal 2: Approve the CR in S2-2105492.

2
Proposal

Observation 1: RAN2 are defining a “network switching” procedure whereby during the absence from the current network the UE can be in any of the following three RRC states: RRC Connected, Inactive or Idle.

Observation 2: The following is observations are made:
2a.
The NAS leaving procedure allows the UE to install Paging Restrictions (PRs). The AS “network switching” procedures do not.

2b.
The AS “network switching” without leaving RRC Connected is suited only for absence of short duration (e.g. couple of seconds).

2c.
The AS “network switching” procedure that puts the UE in Inactive state could be used for longer absence durations, but UE will transition to Idle upon first paging rejection.

2d.
The AS “network switching” procedure that puts the UE in Idle state is comparable to NAS leaving in that it could be used for absence of unknown duration, the main difference being that the UE is unable to install PRs.

Proposal 1: The choice of NAS leaving vs AS “network switching” should be made by UE implementations. There is no use case where the UE would simultaneously invoke both NAS and AS procedures.
Proposal 2: Approve the CR in S2-2105492.[image: image1.png]
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