3GPP TSG-RAN WG3 Meeting#105bis
R3-195819
Chongqing, China, 14th – 18th October 2019

Agenda item:
16.2.5
Source: 

Qualcomm Incorporated
Title: 
NPN Self-Configuration 
Document for:
Discussion
1. Introduction

RAN has agreed a new Work Item on Private Network Support for NG-RAN [1]. This follows work in SA which is now being followed up in RAN and CT. Broadly, this covers two types of NPN, standalone (SNPN) and public network integrated (PNI-NPN).
In RAN3#105, there was a preliminary discussion of RAN3 impacts, some agreements were reached, and some open issues identified [2]. This document considers the aspects related to neighbour self-configuration.
2. Discussion of Paging Issues
PNI-NPN:

The identified open issues are as follows:

How source NG-RAN always knows up-to-date list of cell supported CAG IDs for neighbours?

-
If Xn: received over xn configuration update

-
If no Xn: is there a solution necessary?

a/ setup: will RAN2 enhance ANR mechanism to include the list of cell supported CAG IDs? 

b/ update of a neighbour cell supported list of CAG IDs: if necessary, RAN2 or RAN3 solution?
For the case of Xn, indeed the CAG support for each cell should be included in the serving cell information. Therefore, once the Xn is setup, the situation is handled as per any other item of cell configuration, which is normally updated when changed.
Observation 1: In case that an Xn exists, CAG support should be handled as any other item of cell configuration.

Considering the ANR reporting mechanism, it makes sense for the cell’s CAG list to be also reported by the UE. Note that this is not necessarily useful when the intention is to set up an Xn interface, because if we assume that CAG support does not need to be homogeneous in a gNB, no decision can really be taken about whether to set up an Xn or not. In fact it might make more sense to set up an Xn and learn the full configuration of the neighbour. However this can be left as an implementation option.
However the reporting mechanism should be useful if no Xn is set up (for any reason). In this case, the ANR report can be used to build the neighbour configuration including the cell’s CAG support. With this information (e.g. cell ID, TAC, CAG), the gNB can make the handover decisions and also initiate the signalling as normal.

Observation 2: It is useful to extend the UE’s ANR report to include also the cell’s CAG list.

For the case of changes in the supported CAGs in a cell, obviously there are no problems in the case of Xn, but there could be an issue when the Xn is not set up. From standards perspective, this is actually no different from e.g. reconfiguration of tracking areas, which could potentially impact also handover decisions, and for which today there is no support.
One possible argument here is that CAG support might be changed more often than TAs. If so, two problems can be identified:
· UE’s CAG is no longer supported by a target cell

· UE’s CAG is now supported by a target cell

The first case could possibly be fixed by signalling in case of handover preparation failure. However the second case cannot be fixed in this way, because handover may never have been triggered.

With this, it may make more sense to rely on occasional / opportunistic checks by the gNB for cells for which there is no Xn support. We note that it is anyway possible to set up Xn even if Xn handover is not possible e.g. due to no common AMF. And we also note that the conceptual model of CSG (one cell per node, hence prohibitive number of X2’s) does not apply to CAG. 
Observation 3: If no Xn exists, change of CAG support cannot be fully tracked by relying on handover rejections. 
Observation 4: There are alternatives to keep neighbour CAG configuration up to date when no Xn is available.
SNPN:

In [2] the listed open issues are:

In principle same questions as above apply, however, UEs are supposed to either re-select a new SNPN or cannot continue SNPN operation.
One main difference between CAG and SNPN is that there is no mobility between SNPNs, whereas there could be mobility between CAGs. But in any case, observations 1 and 2 also apply to SNPN i.e.
Observation 5: In case that an Xn exists, SNPN support should be handled as any other item of cell configuration.

Observation 6: It is useful to extend the UE’s ANR report to include also the cell’s SNPN(s).

The difference now is that there will be neighbour cells for which Xn is not needed or desirable, e.g. if there is no common SNPN (whereas the same is not true for the case of “no common CAG”).
For the “no-Xn” case, assuming a common SNPN, the same observations can be made as for PNI-NPN. 

Observation 7: As for the CAG case, if no Xn exists, change of SNPN support cannot be fully tracked by relying on handover rejections, but there are also alternatives available to keep neighbour CAG configuration up to date.

3. Conclusions
The following are put forward based on the discussion in this document:
Observation 1: In case that an Xn exists, CAG support should be handled as any other item of cell configuration.

Observation 2: It is useful to extend the UE’s ANR report to include also the cell’s CAG list.

Observation 3: If no Xn exists, change of CAG support cannot be fully tracked by relying on handover rejections. 

Observation 4: There are alternatives to keep neighbour CAG configuration up to date when no Xn is available.
Observation 5: In case that an Xn exists, SNPN support should be handled as any other item of cell configuration.

Observation 6: It is useful to extend the UE’s ANR report to include also the cell’s SNPN(s).

Observation 7: As for the CAG case, if no Xn exists, change of SNPN support cannot be fully tracked by relying on handover rejections, but there are also alternatives available to keep neighbour CAG configuration up to date.
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