3GPP TSG-RAN2 Meeting #107
R2-1911056
Prague, Czech Republic, 26-30 August 2019
Agenda Item:
11.18
Source: 
Huawei, HiSilicon
Title: 
Enhancement for ANR 
Document for:
Discussion and decision
1. Introduction
The WID on Non Public Network (NPN) was approved during RAN#83 meeting [1]. In SA2 [2], the NPN can mainly be supported in two solutions. One is stand-alone non-public network (SNPN), which is independent of PLMN operators with dedicated RAN and CN networks. The other is public network integrated non-public network (PNI-NPN, aka Closed Access Group (CAG)), which is deployed as part of public networks.
In current release of TS 38.300 and TS 36.300, the description of the Automatic Neighbour Cell Relation (ANR) Function does not include the NPN related discussion.
In this paper, we will give our considerations on ANR about SNPN and CAG.
2. Discussion
As description in TS 38.300 and TS 36.300, the ANR part is only about normal PLMN cells of NR and LTE. SNPN and CAG cell should be discussed as an enhancement for ANR.

2.1 Introduction of ANR 
As the description in TS 38.300:
The purpose of ANR function is to relieve the operator from the burden of manually managing NCRs. Figure 15.3.3.1-1 shows ANR and its environment:
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Figure 15.3.3.1-1: Interaction between gNB and OAM due to ANR

The ANR function resides in the gNB and manages the Neighbour Cell Relation Table (NCRT). Located within ANR, the Neighbour Detection Function finds new neighbours and adds them to the NCRT. ANR also contains the Neighbour Removal Function which removes outdated NCRs. The Neighbour Detection Function and the Neighbour Removal Function are implementation specific.

NCRs are cell-to-cell relations, while an Xn link is set up between two gNBs. Neighbour Cell Relations are unidirectional, while an Xn link is bidirectional.

NOTE:
The neighbour information exchange, which occurs during the Xn Setup procedure or in the gNB Configuration Update procedure, may be used for ANR purpose.
Observation 1: ANR is for the NG-RAN to manage the neighbour cells.
For Inter-system ANR, each cell contains an Inter Frequency Search list. This list contains all frequencies that shall be searched.
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Figure 15.3.3.5-1: Automatic Neighbour Relation Function in case of E-UTRAN detected cell
Observation 2: ANR support inter-RAT detection and management.
2.2 ANR about SNPN
SNPN can be deployed with dedicated RAN and CN network. It was suggested to broadcast a special PLMN ID based on MCC 999 for SNPN network. Besides, the SNPN network can be deployed by PLMN operators and utilize the PLMN IDs of the operators. As showed in the SA2 agreements [2], when a UE is set to operate in SNPN access mode the UE does not perform normal PLMN selection procedures but only selects and registers with SNPNs. UEs operating in SNPN access mode read the available PLMN IDs and list of available NIDs from the broadcast system information and take them into account during network selection. If a UE is not set to operate in SNPN access mode, even if it is SNPN-enabled, the UE does not select and register with SNPNs. A UE not set to operate in SNPN access mode performs PLMN selection procedures as defined in in clause 4.4 of TS 23.122.
Since mobility between PLMN and SNPN is not support, whether to do ANR about SNPN in PLMN should be discussed. 

As defined above, the SNPNs are not relying on the network functions provided by the PLMN. Moreover, different SNPNs have different CNs which can not support any mobility between each other. As defined about network and cell selection in TS 23.734:

-
UE performs network selection between gNBs broadcasting different NPN-IDs

-
UE performs cell (re-)selection between gNBs broadcasting the same NPN-ID

Observation 3: Mobility inter-SNPN is not supported and intra-SNPN is supported.
2.3 ANR about CAG
For CAG network, it can depend on PLMN operators. It is possible for CAG network to share gNB and AMF with PLMN network. Beside, both Xn and NG based handover between PLMN/CAG and CAG can be supported. For CAG enable UE, it will be configured with an Allowed CAG list, including one or multiple CAG ID to which the UE is subscribed. If the CAG enable UE is not only allowed to access CAG cells, it can camp on PLMN cells and CAG cells for which the broadcast CAG ID is part of the UE’s Allowed CAG list.
Observation 4: Mobility between PLMN/CAG and CAG for the CAG enable UE is supported.
Proposal 1: RAN2 to consider whether to support the following cases:

-
ANR between SNPN and PLMN
-
ANR between SNPN and CAG

-
ANR between CAG and PLMN

-
ANR inter-SNPN

-
ANR intra-SNPN
-
ANR inter-CAG

-
ANR intra-CAG

3. Conclusion
In this contribution, we discussed the potential cell reselection to CAG and SNPN. We also provided the following observations and proposals.
Observation 1: ANR is for the NG-RAN to manage the neighbour cells.
Observation 2: ANR support inter-RAT detection and management.
Observation 3: Mobility inter-SNPN is not supported and intra-SNPN is supported.
Observation 4: Mobility between PLMN/CAG and CAG for the CAG enable UE is supported.
Proposal 1: RAN2 to consider whether to support the following cases:

-
ANR between SNPN and PLMN

-
ANR between SNPN and CAG

-
ANR between CAG and PLMN

-
ANR inter-SNPN

-
ANR intra-SNPN

-
ANR inter-CAG

-
ANR intra-CAG.
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