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1	Introduction
Following discussions at RAN3#106, it is still open whether e.g. normative or informative clarifications are needed in Rel-15 for description of the NCGI construction, i.e. which PLMN ID to include in the NCGI for the case where multiple cell IDs are broadcast in SIB1.
Summary of RAN3#106 discussion can be found in [1]. Different views were expressed during the discussion and are copied in annex of this paper for convenience. In this paper we make an attempt to analyse the different views. We also observe that the present discussion for Rel-15 may also need to take into account definition of CGI contained in e.g. RLF Report to be reported by the UE for the purpose of SON MRO in Rel-16. 
2	Discussion
2.1 Brief background
According to the RAN3 specification, e.g. TS 38.423, the gNB ID is contained in the NR Cell Identity:

	NR Cell Identity
	BIT STRING (SIZE(36))
	The leftmost bits of the NR Cell Identity IE correspond to the gNB ID.

	gNB ID
	BIT STRING (SIZE(22..32))
	Equal to the leftmost bits of the NR Cell Identity IE of each cell served by the gNB.



According to TS 38.331, multiple cell IDs (max 12) may be broadcast by the physical NR cell (in SIB1). A consequence is that the physical NR cell may serve up to 12 logical gNBs or en-gNBs. Additionally, as illustrated in Fig. 1, it is also possible to broadcast in SIB1 up to 12 PLMN IDs per cell-ID, but in contrast to pre-Rel-14 specification (LTE), there is currently no normative description to indicate which PLMN-ID broadcast in NR SIB1 to be associated with the cell ID when constructing the Cell Global Identity.



[bookmark: _Hlk32527837]Fig. 1: Graphical representation of the Cell Access Related Info IE, carried in NR SIB1 (TS 38.331).


2.2 Analysis of company views
We here group the company views expressed at RAN3#106 in terms of network node requirements and OAM requirements:

· View 1, view 5:
· gNB: no particular requirement that the PLMN ID included in the Global gNB ID is the first PLMN ID broadcast in SIB1 for the corresponding cell ID.
· AMF: upon reception of e.g. HO Request or TNL discovery request, the AMF shall take into account that more than one PLMN ID may be associated with one NG-C interface instance. The PLMN ID contained in the target node ID may therefore be different from the PLMN ID used by the target node in the Global gNB ID during NG Setup.
· OAM requirement: PLMN IDs used within the same core network (AMF) use a common addressing space for cell IDs. OAM shall therefore coordinate cell ID allocation between these PLMN IDs.
· View 2: 
· gNB: no particular requirement that the PLMN ID included in the Global gNB ID is the first PLMN ID broadcast in SIB1 for the corresponding cell ID.
· AMF: upon reception of e.g. HO Request or TNL discovery request, the AMF identifies the target gNB by directly matching the target node ID with its list of Global gNB IDs received during NG Setup.
· OAM requirement: PLMN IDs used within the same core network (AMF) use a common addressing space for cell IDs. OAM shall therefore coordinate cell ID allocation between these PLMN IDs During the ANR process, OAM indicates to the source (discovering) gNB the PLMN ID to be used to reach the target (discovered) gNB.
· View 3:
· gNB: the PLMN ID included in the Global gNB ID is the first PLMN ID broadcast in SIB1 for the corresponding cell ID.
· AMF: upon reception of e.g. HO Request or TNL discovery request, the AMF identifies the target gNB by directly matching the target node ID with its list of Global gNB IDs received during NG Setup.
· OAM requirement: No particular requirement. Each PLMN ID has its own numbering space for cell ID allocation. 

View 4 indicates that as per the current specification different interpretations are possible, which create an interoperability issue for AMF implementations.

2.3 Use of CGI and Global gNB ID in Rel-16
In NR Rel-15 the UE CGI reading used for ANR provides the full content of the Cell Access Related Info IE to the requesting gNB. In this way the UE provides the full physical cell information to the network, regardless of the (logical) gNB to which it is connected. From this point, it is up to network and OAM specification how to handle the TNL discovery and handover procedures.

In Rel-16, new functionality like SON MRO and RACH optimization requires identification of cells (and implicitly identification of gNBs) in UE generated reports like the UE RLF Report and UE RACH Report. Taking LTE as baseline, RAN3 so far assumed that CGI could be used for such reporting. TS 36.331 defines the ECGI as follows:

-- ASN1START

CellGlobalIdEUTRA ::=                             SEQUENCE {
       plmn-Identity                                            PLMN-Identity,
       cellIdentity                                             CellIdentity
}

-- ASN1STOP

	CellGlobalIdEUTRA field descriptions

	cellIdentity
Identity of the cell within the context of the PLMN.

	plmn-Identity
Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.



If LTE can be taken as baseline, SON functionality would require definition of NCGI in TS 38.331. Coordination between RAN2 and RAN3 may therefore be required in order to ensure alignment of the discussed Rel-15 correction with Rel-16 decisions taken by RAN2 for NCGI.

2.4 Solutions
We listed the following candidate solutions in our paper to RAN3#106 [2]:

· Solution 1 – No further NCGI construction rule is needed
· Solution 2 – Constructing NCGI with the first PLMN entry pointing to the cell identity in SIB1
· Solution 3 – Constructing NCGI with any of the PLMN entries pointing to the cell identity in SIB1

In our view solution 1 may be ruled out due to interoperability issues between vendors, e.g. linked to the AMF implementation. Our preference is to use LTE as baseline, and hence introduce a clarification in normative specification to construct the NCGI with the first PLMN entry pointing to the cell identity in SIB1.

Proposal: Clarification in normative specification that the NCGI contains the first PLMN entry pointing to the cell identity in SIB1.

For the NCGI definition update in TS 38.300 we would like to propose (Rel-15):

[bookmark: _Hlk32610750]-	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. The included PLMN identity is the first PLMN identity broadcast for this NCI in SIB1.
A corresponding draft CR to TS 38.300 has been submitted to this meeting in [3].
3	Conclusion
We propose:
Proposal: Clarification in normative specification that the NCGI contains the first PLMN entry pointing to the cell identity in SIB1.

[bookmark: _GoBack]A corresponding draft CR to TS 38.300 has been submitted to this meeting in [3].
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Annex 
The following views were expressed at RAN3#106 (copied from [1]):
Company views:
The following views were collected from different companies in online and offline discussions:

· View 1: The current situation represents no problem because the AMF may replace PLMN-IDs received in the Target gNB ID. This means that if the received Target gNB ID doesn’t match the Global gNB ID of any of the connected gNBs, the AMF replaces the PLMN-ID contained in the received Target gNB-ID with another PLMN-ID supported by the AMF and checks if this newly constructed Target gNB ID matches any of the gNBs connected to the gNB.

· View 2: The current situation represents no problem because the source gNB, after having received SIB1 content of the target cell by UE CGI reading, and prior to constructing the Target gNB ID, consults with OAM configured information and in this way retrieves the PLMN-ID to be used when constructing the Target gNB ID.

· View 3: The current situation represents no problem because the “problem” does not apply for mobility. Indeed in case the mobility (HO) is based on neighbouring relation where the Target ID of the neighbour is already identified via ANR, or OAM configuration or both. The Target node ID is course unique in RAN, this need to be guaranteed whatever the PLMN selected to build the ID. Then for ANR, TNL discovery   the source gNB can construct the Target gNB ID for TNL discovery using any of the PLMN-IDs received in the SIB1. TNL discovery using Target gNB ID with different PLMN-IDs from SIB1 may be sent in parallel, or the source gNB can initiate one procedure at a time and retry with another PLMN-ID from SIB1 if the TNL discovery procedure fails (times out).

· View 4: The current situation represents a problem because the standard doesn’t describe required network support needed for successful routing of TNL discovery requests or NG HOs. E.g. some AMF implementations may support PLMN-ID replacement as described under view 1, while other AMF implementations may not support such PLMN-ID replacement.

· View 5: The current version of specifications provides sufficient information how to implement a working EPS/5GS in inter-vendor deployments:

Sections 8.2 in TS 38.300 and 8.2. in TS 36.300 specify the association between identifiers and the PLMN “owning” it. E.g.:
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).
Following the definitions above, in case a logical cell or a RAN node “belongs” to multiple PLMNs, there is no unique cell/node identifier, as such cell/node have more than one “owner”. On NG/S1 more than one PLMN ID may be associated with one NG-C/S1-MME interface instance, the same applies for X2-C/Xn-C interface instances. Following the statement for NG/S, an EPS/5GS may configure more than one PLMN ID being associated with an MME/AMF.
Therefore, it can be concluded. that implementations not able to cope with this situation are not compliant to current specifications.
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