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1
Introduction

There is an ongoing discussion in RAN3, the latest status is captured in [1] from RAN3#106.
Problem Statement:

-
In an MOCN scenario, the RAN and CN nodes support more than one PLMN ID.

-
At S1/NG and X2/Xn Setup, though multiple PLMN IDs are supported by the RAN node, only a single global RAN node ID is included in the respective message.

-
At HO and TNL address discovery, the RAN node ID and the selected TAI do not necessarily contain the PLMN ID as in the global RAN node ID included within the respective S1/NG/X2/Xn Setup message(s).

-
Is there a discrepancy in the current 3GPP specifications which makes it impossible for the involved nodes to perform HO and TNL address discovery properly among different vendor’s implementations?

2
Discussion

2.1
Current Specification Status
2.1.1
Routing Identifiers in various S1/NG/X2/Xn procedures
Interface Setup Procedures:

The interface setup procedures contain a single (Global) RAN node ID only. The information that multiple PLMN IDs are supported is provided either in the Supported TA (List) IE (S1, NG) or as part of the served Cell information.

HO Procedures:

For S1/NG based handover, the Target ID contains a Global RAN Node ID and a Selected TAI, the latter one, as discussed in [1] is used for inter-CN node signalling and indicates the PLMN ID selected for the target side, which may be different than the one used on the source side.

For X2/Xn based handover, the serving PLMN ID is indicated in the Handover/Mobility Restriction List, which might be a different one than used on the source side.

TNL Address discovery

Routing for TNL address discovery works along the same principles as for HO, with a source and target ID included in the respective messages, containing a RAN node ID and a TAI.

2.1.2
Definition of Global Identifiers in RAN Specifications
38.300:

-
NR Cell Global Identifier (NCGI): used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.

...

-
Global gNB ID: used to identify gNBs globally. The Global gNB ID is constructed from the PLMN identity the gNB belongs to and the gNB ID. The MCC and MNC are the same as included in the NCGI.

-
Tracking Area identity (TAI): used to identify tracking areas. The TAI is constructed from the PLMN identity the tracking area belongs to and the TAC (Tracking Area Code) of the Tracking Area.

36.300:

-
E-UTRAN Cell Global Identifier (ECGI): used to identify cells globally. The ECGI is constructed from the PLMN identity the cell belongs to and the E-UTRA Cell Identifier of the cell. The included PLMN is the one given by the first PLMN entry in SIB1, according to TS 36.331 [16].

...

-
Global eNB ID: used to identify eNBs globally. The Global eNB ID is constructed from the PLMN identity the eNB belongs to and the eNB ID. The MCC and MNC are the same as included in the E-UTRAN Cell Global Identifier (ECGI).

-
Tracking Area identity (TAI): used to identify tracking areas allocated by EPC or 5GC. The TAI is constructed from the PLMN identity the tracking area belongs to and the TAC (Tracking Area Code) of the Tracking Area. The TACs allocated to an ng-eNB by EPC and 5GC are separate.

2.1.3
How to deal with the abnormal situation at NG/S1 Setup, if the Global Node ID does not contain a PLMN ID supported by the AMF/MME

Obviously, this case has not be thought of at the introduction of NG/S1AP.

We propose to allow the NG/S1 Setup procedure to first succeed, and allow the RAN node to update the RAN node ID with a proper PLMN ID, supported by the AMF/MME.
2.2
Observations from current specification status

Observation 1:
The S1/NG interface setup procedure allow the RAN to indicate a single RAN node ID only, which cannot be changed during the lifetime of an interface instance.
Observation 2:
Whenever routing via multiple CN nodes may be necessary, a Tracking Area Identity is included in S1/NG signalling. Ergo, inter-CN node signalling can be based on Tracking Area Identities only, which, to our knowledge, is the case in current implementations.

Observation 3:
In case of multiple PLMN IDs supported by a RAN node, there is no specification text existing which describes which of the PLMN IDs shall be used within the S1/NG Setup message. This has been observed in [1] as well.

Observation 4: In case of multiple PLMN IDs, there is no specification text existing that at HO/TNL address discovery, only that Global RAN node ID has to be used which is indicated in the NG/S1 Setup procedure.

Observation 5: Definitions of Global RAN node/cell/tracking area identifiers in 36.300/38.300, a RAN node/cell/tracking area may “belong” to multiple PLMNs. There is no unique global cell/node/tracking area identifier in case multiple PLMNs are configured, as such cell/node have more than one “owner”. 
Observation 6: There is one specific abnormal case at NG/S1 Setup, which can be solved by pure procedural update.

3
Conclusion and Proposals
Following the observation 5, that in case of multiple PLMNs configured per RAN node/cell/tracking area, there is no unique global RAN cell/node/tracking area identifier associated with it, but one per associated PLMN ID. 
It is therefore legitimate to require that implementations have to cope with receiving any of the identifiers from the multitude of such identifiers to identify an NG-RAN node in the course of e.g. Handover and X2 TNL Address discovery.

It is proposed to discuss whether the standard needs informative clarification to that respect or whether the current specifications are sufficiently clear given the quoted definitions in TSs 36.300 and 38.300, and, if necessary, in stage 3 specifications.
We have provided a set of CRs which aims at removing unclarities.

We propose 

in 36.300 §10.1.7 to add a statement

Each Cell Identity associated with a subset of PLMNs identifies its serving eNB. Any possible combination of a Cell Identity with one of its associated PLMN identifiers is valid to globally identify its serving eNB.
NOTE:
In particular, identification e.g. of the target eNB in the course of handover or transfer of RAN configuration information may use a combination with a different PLMN identifier than the one used at S1 Setup.
in 36.413 §8.7.3.2 to add a statement

8.7.3.4
Abnormal Conditions

If the eNB initiates the procedure by sending a S1 SETUP REQUEST message including the PLMN Identity IEs and none of the PLMNs provided by the eNB is identified by the MME, then the MME shall reject the eNB S1 Setup Request procedure with the appropriate cause value, e.g., “Unknown PLMN”.

Interaction with the eNB Configuration Update procedure

If the S1 SETUP REQUEST message includes a Global eNB ID containing a PLMN Identity not supported by the MME, but the eNB and the MME support at least one common PLMN Identity, the S1 Setup procedure shall be terminated successfully and the eNB shall  trigger the eNB Configuration Update procedure including the Global eNB ID IE containing a PLMN Identity supported by the MME.

in 36.413 §9.2.1.37 and 9.2.1.37a to add a statements

This information element is used to globally identify an eNB (see TS 36.401 [2]). Global identification of an eNB that serves cells associated with more than one PLMN Identity is specified in TS 36.300 [14].
This information element is used to globally identify an en-gNB (see TS 36.401 [2]).  Global identification of an en-gNB that serves cells associated with more than one PLMN Identity follows the same principles as specified for the global identification of an eNB as specified in TS 36.300 [14].
in 36.423 §9.2.22 and 9.2.112 to add a statements

This IE is used to globally identify an eNB (see TS 36.401 [2]).  Global identification of an eNB that serves cells associated with more than one PLMN Identity is specified in TS 36.300 [15].
This IE is used to globally identify an en-gNB (see TS 37.340 [32]).  Global identification of an en-gNB that serves cells associated with more than one PLMN Identity follows the same principles as specified for the global identification of an eNB as specified in TS 36.300 [15].
in 38.300, 38.413 and 38.423 equivalent statements are proposed
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