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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 the design goals of a new radio access technology is to allow a UE to stay in "always connected" mode, which effectively embraces a number of scenarios such as initial establishment of connection and/or transition to a state when a UE can start exchanging data with the network. After the RAN2#94 meeting, RAN WG2 made an agreement to introduce a new "RAN controlled" state called RRC_INACTIVE. 

A new RRC_INACTIVE state functionality is tightly coupled to the concept of the RAN notification area, functionality of which is similar to the UMTS URA area. Every time a UE is re-configured into the RRC_INACTIVE state, it is also provided information for the RAN notification area, i.e. which cells/nodes constitute the area within which a UE can move without sending any notification to the network.

During the RAN#101bis meeting, the following agreement was made saying that a particular RAN notification area can comprise cells/nodes that belong different (equivalent) PLMNs. This agreement is perfectly in line with a similar CT WG1 agreement saying that a UE does not quit the RRC_INACTIVE state upon switching between equivalent PLMNs. At the same time, further RAN WG2 discussion on the ASN.1 details agreed to add an explicit set of PLMN identities into the RAN notification area info [2], purpose of which is not clear from the viewpoint of what AS and NAS layers should do with that information. 
Agreements

1
The RNA can included TAs and cells that are from different PLMNs (these would be equivalent PLMNs)

=>
ASN.1 details can be discussed offline (Offline discussion #45, Nokia)
In this discussion paper we present our technical considerations on the details of the RAN notification area info asking RAN WG2 to clarify whether PLMN identity list is needed; and if so, how it would interact with AS and NAS layers.
2
RAN notification area info
Referring to the RAN2 agreements already captured in TR 38.300, the RAN notification area is characterized by the following UE behavior in the INACTIVE state:

-
a notification area can cover a single or multiple cells, and can be smaller than CN area;

-
a UE does not send any "location update" indication when it stays within the boundaries of the notification area;

-
leaving the area, a UE updates its location to the network.
There are several different ways how the network can configure the RAN notification area: either by means of signaling an explicit list of cells or by assigning so-called RAN area code. However, regardless of the approach taken by the network, cells/nodes comprising the RAN notification area can belong to different equivalent PLMNs. As already noted in the Introduction part, CT WG1 agreed that as long as a UE stays within equivalent PLMNs, a UE will remain in the RRC_INACTIVE state. From that perspective there is no need to signal same PLMN list in the RAN notification area info. 

However, according to the outcome of the discussion during the RAN2#101bis meeting [2], RAN notification area information will include PLMN identity(s), purpose of which is not clear, especially when this PLMN list is not the same as the one that a UE already has at the NAS layer. As an example, the following two scenarios raise concerns on the necessity of this information:

-
If NAS layer has PLMN IDs [A,B,C], while the RAN notification area has PLMN IDs [A,B], then latter seems to be redundant as a UE will anyway state in RRC_INACTIVE.

-
If NAS layer has PLMN IDs [A,B,C], while the RAN notification area has PLMN IDs [A,B,D], then it is not even clear what UE behavior should be if re-selects a cell belonging only to PLMN ID#D. According to NAS, it should initiate the NAS procedure due to a non-equivalent PLMN, while according to the AS configuration it should stay in RRC_INACTIVE because this part of the configured RAN area. In other words, either we follow the NAS level PLMN list making the AS level configuration unnecessary, or we force AS to override the NAS level PLMN ID list, which is a completely new procedure.   

Based on these considerations, our view is that PLMN identity(s) are not needed in the RAN notification area configuration info as it is already covered by the corresponding PLMN ID list stored by the UE at the NAS level.  
Proposal:
RAN WG2 is kindly asked to check/revise whether PLMN identity(s) is needed in the RAN notification area information.
3 Conclusion
In this discussion paper we have raised our concerns on whether PLMN identity(s) are really needed in the RAN notification area information signaled to the UE by the network. We presented several use cases and scenarios, according to which this information is either redundant or introduces confusion in terms of which PLMN ID list should be followed.
Proposal:
RAN WG2 is kindly asked to check/revise whether PLMN identity(s) is needed in the RAN notification area information.
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