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1
Introduction
After the RAN#71 meeting, a new WI was agreed [1] main objective of which is to develop a new radio access technology. One of its key requirements is to allow a UE to stay in "always connected" mode, which effectively embraces a number of scenarios such as initial connection establishment and transition to a state when a UE can start exchanging data with the network. To accomplish this goal, RAN WG2 agreed to introduce a new RRC state called as RRC_INACTIVE. 

As already captured in TS 38.300, a UE in the RRC_INACTIVE state can perform independently cell re-selection process and move from one cell to another without exchanging RRC messages with RAN. In that sense RRC_INACTIVE state behaviour is identical to RRC_IDLE. Furthermore, while moving from one cell to another, a UE can also switch from the registered PLMN to other equivalent PLMN(s) without leaving the RRC_INACTIVE state. This behaviour has been already captured in the CT specifications. In addition to that, CT WG1 has also clarified that while moving to RRC_CONNECTED state, a UE should inform a new selected PLMN in the complete message.
As raised and discussed during the RAN2#103 meeting, there exists another use case when the UE performs triggered or periodic RAN update procedure, for which the network can immediately send a UE back to RRC_INACTIVE (with the same or the new configuration). Thus, if a UE has selected a different PLMN before it performs periodic/triggered RAN area update procedure, the UE will not be able to report the new selected PLMN as there is no opportunity to send the complete message.

RAN WG2 agreed to send LS to CT WG1 asking further clarifications for this case [2], for which we also present our further considerations in this discussion paper.
2
Discussion 

2.1
Use case and scenario

As mentioned earlier, when a UE wants to resume from the RRC_INACTIVE state it sends the request message indicating the reason for initiating this procedure. It is generally up to the network which actions to take next, but once the network detects that the resume request is due to the periodic/triggered RAN area update, it can always consider reconfiguring immediately a UE back to RRC_INACTIVE, whereupon the UE will not send any complete message.

There are two potential RAN notification area configurations that involve registered PLMN (RPLMN) and equivalent PLMN (EPLMN). 
-
a) All the cells within the configured RAN notification area have RPLMN. Then, regardless of the fact whether cells have other EPLMN(s) or not, a UE will always stay on RPLMN. 
-
b) There are cells that have only EPLMN(s). Then, a UE in the RRC_INACTIVE state can switch to the corresponding EPLMN without triggering any NAS procedure. 
Referring to the configuration b) mentioned above, if a UE switches to a new EPLMN and is moved to the RRC_CONNECTED (due to e.g. mobile-originated or mobile-terminated data) then a UE can always report a new selected PLMN to the network in the complete message. However, if a UE selects EPLMN and performs the periodic/triggered RAN area update procedure, then a UE will simply fail reporting it.

Of course, it can be discussed and argued whether failing to report a new selected PLMN will cause any problems. Nevertheless, our view is that at least from the RAN WG2 perspective it could result in the RAN notification area configuration discrepancies between a UE and the network followed by unpredictable UE behavior as perceived by the network side. It is worth noting that RAN notification area is PLMN specific and its configuration includes the explicit PLMN identifier. In fact, even cell IDs are PLMN specific and are interpreted by a UE differently depending on the PLMN a UE is associated with. As a result, the network can provide the RAN notification area configuration assuming that the UE is still on its registered PLMN, while the UE will be interpreting it from the viewpoint of a new selected PLMN. In the worst case scenario it may result in the constant reconfiguration loop between a UE and the network: a UE receives RAN notification area configuration for PLMN#A, since a UE is associated with PLMN#B it may initiate immediately another resume request because it is out of any valid RAN notification area, but network will provide again RAN notification area for PLMN#A.
Based on the feedback received from RAN WG3, the scenario depicted in Figure 1(b) is not likely to occur as it is not the most common configuration. In other words, according to RAN WG3 the potential PLMN mismatch between a UE and RAN is handled by ensure that configured RAN area has cells with RPLMN. At the same time, CT WG1 procedures assume that such a configuration could exist.
Proposal 1:
We kindly ask to clarify whether RAN area can contain mixture of cells with RPLMN and EPLMN(s), whereupon some of cells will have only EPLMN(s).

2.2
Potential solutions

Assuming that RAN is free to configure RAN area so that it can contain a mixture of RPLMN and EPLMN(s), we suggest always reporting the newly selected PLMN to RAN. To accomplish that a UE has to be moved to RRC_CONNECTED so that it can send the complete message containing a new PLMN. There are two general approaches on how it can be accomplished depending on whether the corresponding specification changes will be in RAN WG2 or CT WG1:

-
RAN WG2 solution. One of the most straightforward ways to ask the RAN to move a UE to the RRC_CONNECTED state is to specify the corresponding cause value, e.g. "mo-signalling". In other words, whenever a UE selects a new PLMN and needs to perform periodic/triggered RAN area update procedure, the UE will include the "mo-signalling" cause value, based on which the network will move a UE to RRC_CONNECTED providing the opportunity to send the complete message. The only downside of this approach is that a UE will set cause value to "mo-signalling", while there is no actual signaling data. It may result in RAN keeping a UE in the RRC_CONNECTED state expecting the signaling data to arrive. Nevertheless, assuming there are no issues from the RAN point of view, this approach the simplest.
-
CT WG1 solution. With this approach, whenever a UE switches to a new PLMN the NAS level should generate the NAS PDU. Once it is submitted to lower layers, it will naturally force the AS layer to set the cause value to "mo-signalling". In turn, there will be no logical discrepancy between the cause value and subsequent UE actions as perceived by RAN side. The only downside of this approach is that a UE will always resume its connection whenever it switches to a different EPLMN, but it will nevertheless stay in the RRC_INACTVE state. 
As can be seen, the common denominator for both solutions is that a UE sets the "mo-signalling" cause value, and the only difference is whether it is triggered by the actual signaling data generated by e.g. NAS (CT WG1 solution), or whether it is set by the AS layer when a new PLMN should be reported (RAN WG2 solution).
Proposal 2:
We kindly ask RAN WG2 to discuss solutions for a scenario when a UE selects a new equivalent PLMN before it initiates the periodic/triggered RAN area update procedure.
3 Conclusion

In this discussion paper we have presented our considerations for a scenario when a UE in RRC_INACTIVE state selects a new equivalent PLMN, which is followed by the periodic/triggered RAN area update procedure. Since the network may respond with re-configuring a UE back to RRC_INACTIVE, there will be no way for the UE to report a new selected PLMN, which in turn may lead to further discrepancies between the UE and the RAN side. We presented two general ways how it can be solved and we ask RAN WG2 to discuss further which way would be the preferred one. 
Proposal 1:
We kindly ask to clarify whether RAN area can contain mixture of cells with RPLMN and EPLMN(s), whereupon some of cells will have only EPLMN(s).

Proposal 2:
We kindly ask RAN WG2 to discuss solutions for a scenario when a UE selects a new equivalent PLMN before it initiates the periodic/triggered RAN area update procedure.
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