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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. In other words, a UE with the valid AS context can move within an area comprising several cells without sending any notifications to the network. Once a UE leaves its current RAN notification area and enters a new one, it performs RAN area update, which is effectively the "resume" procedure with the corresponding cause value.  To be more precise, there are two cases when a UE will resort for performing RAN area update procedure: triggered one i.e. when enters a new area, and periodic one upon expiry of the corresponding timer.

During the RAN#101bis meeting, the following agreement was made saying that the same cause value is used for both triggered and periodic RAN update cases. However, a closer analysis of this decision reveals several logical flaws, outcome of which is that RAN will have much more restrictions with regards to potential response actions to the UE.
Agreements

1.
A single establishment cause value is used to specify both periodic and mobility based RNAU.

2
If Registration Update and RNAU are triggered simultaneously (i.e. at change of TA) then the UE performs TAU, meaning that the resume procedure uses the cause value associated with the TAU (e.g. MO signalling)

In this discussion paper we present further technical details of several use cases and scenarios, presenting that having the same cause value for the RAN triggered and periodic update procedures might put unnecessary restrictions on RAN.
2
NR RAN notification area
2.1
General overview

Referring to the RAN2 agreements already captured in TR 38.300, the RAN paging 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.
Figure 1 below shows an exemplary RAN notification area that comprises cells #1-5. As long as a UE stays within that area, a UE does not send any notification. If it moves to e.g. cell #6, then the corresponding notification will be sent. At the same time, if a UE is configured with the periodic RAN timer, which is usually the case, then a UE will perform RAN update procedure upon that timer expiry even if it stays within the same RAN notification area.
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Figure 1: An example of RAN notification area.
2.2
RAN area update cause value 
When RAN receives a "resume request" message from a UE with a cause value corresponding for the RAN area update, the most anticipated action from the RAN side would be to send a UE back to the RRC_INACTIVE state. Of course, RAN can, if it wants, re-configure a UE also into the RRC_IDLE and RRC_CONNNECTED. At this point it is worth noting that RAN can send response message over SRB0 or SRB1, whereupon the following restrictions would apply in case the response message is transmitted over SRB0:

-
the response message cannot change the UE state, i.e. the UE will remain in RRC_INACTIVE;

-
the response message cannot provide new RAN area related parameters. 
As can be seen, if RAN has the UE context or was able to fetch it, then it can always generate and send the response over SRB1, whereupon the exact reason why the RAN area update procedure was triggered is not so relevant. At the same time, if RAN resorts for sending response message over SRB0, then it does matter what the reason is. If a UE performs periodic RAN area update procedure, then it is more than safe to send it back to RRC_INACTIVE even without new configuration as the UE continues to use the same valid RAN area configuration it received before. However, if a UE enters a new area, then sending it back to RRC_INACTIVE with same configuration it had in the previous RAN area may lead to unpredictable UE behavior. 

Observation 1a:
For the periodic RAN area update, sending response message over SRB0 does not create any problems as a UE will stay in the same area with the same configuration, which is obviously valid for the corresponding RAN area.
Observation 1b:
For the triggered RAN area update, sending response message over SRB0 has unpredictable impact on the UE behavior and the system as a UE will end up to a new RAN area with old configuration.

It is worth noting one more time that RAN cannot differentiate between periodic and triggered RAN update procedures because the same cause value is used. As the outcome, the response message over SRB0 becomes almost useless as RAN cannot know whether it is safe to send a UE blindly back to RRC_INACTIVE or whether a new configuration must be provided. RAN can understand that it is periodic RAN area update only when a UE performs resume procedure under the same gNB that has allocated I-RNTI (which can be also ensured by the corresponding RAN area configuration). 
Observation 2:
As RAN cannot differentiate between periodic and triggered RAN area updates (except a case when a UE performs resume under the same gNB that allocated I-RNTI), usage of response message over SRB0 becomes extremely limited.

Based on these considerations, our view is that RAN WG2 should double check whether we should proceed with the same cause value for the periodic and triggered RAN area update procedures, or two separate cause values should be introduced.  
Proposal:
RAN WG2 is kindly asked to check/revise its previous agreement that the same cause value is used for both periodic and triggered RAN area update procedures.
3 Conclusion
In this discussion paper we have explained several use cases and scenarios, in which RAN should ideally know whether the resume procedure is invoked by the triggered or periodic RAN area update procedures so that RAN can decide whether response message can be sent over SRB0 or not. Based on these considerations, our view is that RAN WG2 should double check whether we should proceed with the same cause value for the periodic and triggered RAN area update procedures, or two separate cause values should be introduced.  
Proposal:
RAN WG2 is kindly asked to check/revise its previous agreement that the same cause value is used for both periodic and triggered RAN area update procedures.
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