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1
Introduction

This document continues discussions on Xn connectivity for RRC_INACTIVE purposes.
2
Discussion

There has been some agreements/working assumptions captured in the minutes of the NR Adhoc #2.

WA: Xn should be available in RAN notification area

RAN paging area is a subset of TA, hence RAN notification area is a subset of the registration area

Looking at current definitions in in the latest draft version of TS 38.300 (v060), the RAN notification area is the area, if the UE is configured with it, within which the UE can move without notifying the network.

For reasons provided at NR Adhoc#2 discussions, such cannot be always assumed, given the acknowledged fact that NG-RAN nodes have limited inter-node connectivity resources. An NG-RAN node will have to decide for which reasons it establishes Xn connectivity to neighbouring nodes: Either to allow active mode mobility (avoiding tedious signalling via the CN) or to allow inactive mode mobility (again, avoiding involving the CN or, if such function is not supported, avoiding transition to idle mode). It could also be, that Xn connectivity is only chosen for radio resource coordination reasons, although mobility is forbidden in between the NG-RAN nodes.

Xn connectivity may change over the course of a day and be adapted to current mobility signalling traffic. 
According to 38.300, an RNA may still be equal to a UEs CN registration area, i.e. span over a list of Tracking Areas. This possibility would require support of RRC_INACTIVE within areas where homogeneous Xn connectivity obviously cannot be provided. Even worse, it would require a fully meshed NG-RAN within a service area of an AMF.
Observation 1 Xn connectivity resources of NG RAN nodes may be limited. Optimum configuration of a (UE specific) RNA cannot always guarantee Xn connectivity between all NG RAN nodes within an RNA, especially if the RNA spans over the UE’s CN registration area. 

To show possible negative consequences if the above WA is followed, we give one example:

Consider a certain area of Xn connectivity towards a (source/old) NG-RAN node. Following the WA quoted above, only such RNAs are configured per UE where Xn connectivity is guaranteed. Such configuration will end up in nodes at the border of the area with Xn connectivity where are high traffic of (RNA) update signalling will be experienced. Every time the UE crosses that border, RRC_INACTIVE signalling will occur and the nodes at the border of such area will unnecessarily accumulated mobility traffic.

Observation 2 Requiring Xn connectivity within an RNA will cause high (inactive) mobility traffic at the border of areas with Xn connectivity.

Consequently, we are questioning the value of agreements regarding Xn connectivity.

We expect 3GPP to introduce signalling means that cater for realistic assumptions inter-RAN node connectivity. Those signalling means comprise UE Context retrieval and RAN paging with assistance of CN nodes.

Observation 3 3GPP specification work will have to support deployments assuming limited Xn connectivity and therefore signalling means have to be provided that allow UE context retrieval and RAN paging to be performed with the assistance of the CN.

3
Conclusion
We have discussed the most recent results from the NR Adhoc #2 on Xn connectivity and observed the following:

Observation 1
Xn connectivity resources of NG RAN nodes may be limited. Optimum configuration of a (UE specific) RNA cannot always guarantee Xn connectivity between all NG RAN nodes within an RNA, especially if the RNA spans over the UE’s CN registration area.
Observation 2
Requiring Xn connectivity within an RNA will cause high (inactive) mobility traffic at the border of areas with Xn connectivity.
Observation 3
3GPP specification work will have to support deployments assuming limited Xn connectivity and therefore signalling means have to be provided that allow UE context retrieval and RAN paging to be performed with the assistance of the CN.


Consequently, we propose to agree that NG-RAN specifications will have to ensure that RRC_INACTIVE related inter-NG-RAN node signalling is enabled also in case Xn connectivity is not available.
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