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1
Introduction
This paper provides replies to R3-190163 [1] and R3-190705 [2]. A related stage 2 CR is proposed in annex B of this paper.
2
Discussion
The Rel-15 NR work item is closed from RAN3 point of view and has entered correction phase where support of RAN sharing is handled as prioritized correction. The cited paper, as well as other papers submitted to this meeting, analyse options for a way forward, and we are here replying to the options promoted by [1] and [2]..  

The following observation is made in [2]: “Single/Multiple Cell-ID configuration should be supported, as well as Multiple TAC/single Cell-ID configuration. It is probably too late to change the SIB structure supporting multiple Cell-ID broadcast”
We agree that it is now too late to change the SIB structure, which unfortunately excludes the Multiple TAC/single Cell-ID configuration. RAN3 therefore need to focus on Single/Multiple Cell-ID configuration.

Proposals for Multiple Cell-ID configuration are made in [1], including stage 2 proposal. Also other papers, including papers from our company [3], propose solutions for this feature in Rel-15. On the other side, [2] proposes “Rel-15 specifications to not provide protocol functions optimised for [the multiple cell-ID/TAC] feature”.
Based on this, the combined available options for Rel-15 are:

· Option 1: Multiple cell-id/TAC configuration supported by means of common interfaces.
· Option 2: Multiple cell-id/TAC configuration supported by means of per-PLMN interfaces.

· Option 3: Only single cell-id/TAC configuration supported in Rel-15.

For option 1, [2] provides general statements relative to “architecture principles” from which we couldn’t derive specific show-stopper(s) for this option in Rel-15. Further aspects of this option are discussed below. Several papers submitted to this meeting, including from the author of the present paper, find support for option 1 in current architecture (e.g. relative to F1), and the proposed enhancements (stage 2, stage 3) to support this option are therefore straight-forward and feasible for Rel-15.

It also seems that a majority of companies (including the author of [2]) considers that option 2 is not feasible in Rel-15 time-frame. 
For evaluation of option 3, we think two aspects need consideration:

· how to document option 3
· a possible motivation for option 3 could be to avoid some difficulty related to stepwise introduction of option 1 and 2 in different releases. This leads to a question whether option 2 can be introduced in a backwards compatible way in a later release, e.g. on top of option 1 in Rel-15. Also, can option 1 coexist with option 2?
On the first point, no proposal on how to document option 3 has been proposed so far. An intuitive approach could be a note in TS 38.300, e.g.:

NOTE: In the present version of the specification, NR access provides only one TAC and one Cell Identity per cell valid for all the PLMNs sharing the radio access network resources.
Such note would stay in obvious contrast with RAN2-agreed functionality, and from network point of view also exclude some use cases e.g. relative to NR SA/EN-DC co-existence (different PLMN-id used for NR SA and EN-DC) which should be supported in Rel-15. This use case seems better handled by option 1 than by option 2, because the same operator will operate both NR SA and EN-DC, so option 2 (which mandates per-PLMN CU) would not provide any benefit.  So even option 3 would require further refinement in order to support this use case, as well as normative work from RAN3 side.

Observation 1: Even single cell-id/TAC configuration (option 3) would require further refinement and normative work from RAN3 side.

On the second point, option 1/2 coexistence is illustrated in the stage 2 CR suggested in [1]. In such scenario with both options supported, UE CGI reading will provide the full PLMN related content that is broadcast in SIB1, but the node that triggered ANR (serving the UE) will not know whether the UE reported information corresponds to one or more gNBs/en-gNBs sharing the same physical NR cell. 
In option 1, the RAN node id used over F1, X2, and Xn may be defined to be the one derived from the main PLMN, which is the PLMN information transmitted in the first position in SIB1. In this case option 1/2 coexistence can be handled by network signalling where the gNB/en-gNB performing ANR triggers setup of X2 or Xn, e.g. starting by the node ID derived from PLMN-id/cell-ID that is broadcast in the first position in SIB1:

· If option 1 is used, outcome of X2/Xn setup will provide the needed information to the receiving node, i.e. the X2/XN SETUP RESPONSE message will contain the additional per-PLMN information (cell id/TAC) supported by the target node. 

· If option 2 is used, the CGI information reported by the UE will contain PLMN-ids (and per-PLMN cell id/TAC) not reported on X2/Xn, and the node performing ANR will in that case attempt X2/Xn setup towards node IDs derived from the other reported PLMN-ids / cell-ids. 
It can therefore be concluded that option 1/2 coexistence is possible, which is the essential element allowing introduction of option 2 in a later release in a backwards compatible manner.
Observation 2: Common and per-PLMN interface (option 1/2) coexistence is feasible, and per-PLMN interface could be introduced in a later release in a backwards compatible manner.
This further analysis enables us to reiterate our proposal:

Proposal: Introduce support of multiple cell-id/TAC configuration by means of common interfaces in Rel-15 (option 1).
Also, based on the analysis above, Rel-15 stage 2 description for network sharing can focus on option 1 only. We have adapted the TP from [1] accordingly in annex B of this paper. The notion of “main” PLMN proposed in [1] is illustrated in annex A. 
3
Conclusion
We have made the following observations and proposal:

Observation 1: Even single cell-id/TAC configuration (option 3) would require further refinement and normative work from RAN3 side.

Observation 2: Common and per-PLMN interface (option 1/2) coexistence is feasible, and per-PLMN interface could be introduced in a later release in a backwards compatible manner.

Proposal: Introduce support of multiple cell-id/TAC configuration by means of common interfaces in Rel-15 (option 1).
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4.x Radio Access Network Sharing

NG-RAN supports radio access network sharing as defined in TS 23.501 [3].
If NR access is shared by multiple operators, the system information broadcasted in each shared cell contains the PLMN-id of each operator (up to 12) and may contain PLMN-specific Cell Identity and TAC.
NR access system information can broadcast a single Cell Identity and tracking area code (TAC) valid for all the PLMNs sharing the radio access network resources. Alternatively, NR access system information can broadcast Cell Identities and TACs valid only for a subset of the PLMNs sharing the radio network resources. With both alternatives, NR access provides only one TAC and one Cell Identity per cell per PLMN.
If the NR access system information broadcasts a single Cell Identity and tracking area code (TAC) valid for all the PLMNs sharing the radio access network resources, this Cell Identity and the associated PLMN-id identify the NG-RAN node.
If the NR access system information broadcasts Cell Identities and TACs valid only for a subset of the PLMNs sharing the radio network resources, a main PLMN-id and Cell Identity, broadcast in the first position of the system information, identify the NG-RAN node while the other Cell Identities are equivalent Cell Identities.
This is the “traditional” RAN sharing, with the “primary” PLMN in first position followed by the list of PLMNs for which access in the cell is allowed





This is the “new” RAN sharing, where the different operators may each define their own Tracking Area Code and cellIdentity (NRCGI)





The first PLMN in the list is the “main” PLMN, and plays a special role as it defines the scope of the System Information Area:


“the UE shall store the associated areaScope, if present, and the first PLMN-Identity in the PLMN-IdentityInfoList, CellIdentity, systemInformationAreaID, if present”









