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1   Introduction
At last RAN3#105 and RAN3#105bis discussions started on NPN.

It has been decided to organize the discussions around key topics. 

The following addresses the RAN sharing topic.

The summary of offline discussions on RAN sharing aspects from RAN3#105 is available in [3].

The summary of offline discussions on RAN sharing aspects from RAN3#105 is available in [4].

This paper proposes TP for TS38.300.
2   Discussion
We would like in this paper to address the impacts of introducing RAN sharing depending on the RAN sharing model.

Level of RAN sharing

Tdoc [4] at last RAN3 meeting identified three models:

· Model 1: a logical cell (cell ID) may support any mixture of SNPN, PNI-NPN, or PLMN.

· Model 2: a logical cell (cell ID) can support one access mode only (i.e. PLMN, PNI-NPN or SNPN). In each case, the cell can be shared (e.g. by multiple PLMNs or multiple SNPNs) in MOCN fashion.

· Model 3: a logical cell (cell ID) can support one access mode only, and in addition, in the case of SNPN, there is a single SNPN per logical cell.

There was no consensus on which model should be supported. Resolution may be needed for Xn configuration, and could also provide input to RAN2’s SIB design. Further analysis is needed.
It is true that the outcome of RAN2 will certainly be needed for making final decision.
However, in this paper, we look at the implications of supporting model 1 from RAN3 viewpoint.

RAN sharing principles from TS23.501

For regular PLMNs, the rule described in section 518.3 restricts the broadcast of PLMN ID to PLMN ID for which corresponds an AMF.
Each cell in shared NG-RAN shall in the broadcast system information include the PLMN-IDs concerning available core network operators in the shared network.

If we follow the same rule for SNPNs, this means that any broadcast SNPN ID shall correspond to an AMF.
Continuing from legacy release 15 principles, in release 15 an AMF doesn’t support GWCN but still the AMF can support multiple PLMN IDs. Looking at section 5.18.1 of TS 23.501 we see that the same principles are inherited for SNPNs as well whereby an MF can support multiple SNPN ID(s):

In this Release of the specification, only the 5G Multi-Operator Core Network (5G MOCN) network sharing architecture

NOTE 1:
Different PLMN IDs (or combinations of PLMN ID and NID) can also point to the same 5GC.

From the first sentence, we take as basic assumption that one should consider as starting point in release 16 one SNPN operator has its own AMF, not shared i.e. no GWCN support. However, from the second sentence, this doesn’t prevent this AMF to support multiple identifiers i.e. multiple SNPN IDs.
Observation 1: the broadcast SNPN IDs corresponds either to different AMF operators, or to the same AMF operator.
RAN3 logical nodes model
Assuming RAN3 takes its current logical model, the logical node will correspond to a logical cell.
If a logical cell is shared by multiple SNPNs, it is reasonable to assume that the corresponding SNPN IDs correspond to the same operator. This will also define a logical node.

At last SA2 meeting, SA2 finalized the allocation rules for SNPN IDs as follows in [5]:

The NID shall support three assignment models:

-
Locally managed NIDs are assumed to be self-managed by SNPNs (i.e. chosen individually by SNPNs) at deployment time (and may therefore not be unique) but use a different numbering space than the universally managed NIDs as defined in TS 23.003 [19].
-
Centrally managed NIDs are used together with a PLMN ID (e.g. assigned by a regulator) dedicated for SNPNs and are assumed to be assigned such that the combination of the NID and the PLMN ID is globally unique.
-
Universally managed NIDs are assumed to be globally unique.

NOTE 2:
Which legal entities manage the number space is beyond the scope of this specification.

From the above, it is possible that the SNPN IDs shared for a logical cell (node) 1 include a PLMN ID which is also used by one of the SNPN IDs of a logical cell (node) 2. 

It results that the pair (cell identity + PLMN ID) which used to define the logical cell (node) may no longer be unique. But at the same time, the pair (PLMN ID, NID) remains unique.

In order to maintain the unique identification of the logical node, and the one interface per logical node, the identification shall now be (cell identity, PLMN ID, NID).
Proposal 1: if the logical model 1 is confirmed by RAN2/SA2, RAN3 will need to add the NID to the Global gNB ID and NR CGI as per the TP below.

Proposal 2: send the LS in [6] to SA2/SA1 to determine if model 1 is to be supported and keep FFS in the meantime in the TP below.
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9.2.2.1
Global gNB ID

This IE is used to globally identify a gNB (see TS 38.300 [9]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.2.4
	

	NID (FFS)
	
	
	
	

	CHOICE gNB ID
	M
	
	
	

	>gNB ID
	
	
	
	

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


9.2.2.2
Global ng-eNB ID

This IE is used to globally identify an ng-eNB (see TS 38.300 [9]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.2.4
	

	NID (FFS)
	
	
	
	

	CHOICE ng-eNB ID
	M
	
	
	

	>Macro ng-eNB ID
	
	
	
	

	>>Macro ng-eNB ID
	M
	
	BIT STRING (SIZE(20))
	Equal to the 20 leftmost bits of the E-UTRA Cell Identity IE contained in the E-UTRA CGI IE of each cell served by the ng-eNB.

	>Short Macro ng-eNB ID
	
	
	
	

	>>Short Macro ng-eNB ID
	M
	
	BIT STRING (SIZE(18))
	Equal to the 18 leftmost bits of the E-UTRA Cell Identity IE contained in the E-UTRA CGI IE of each cell served by the ng-eNB.

	>Long Macro ng-eNB ID
	
	
	
	

	>>Long Macro ng-eNB ID
	M
	
	BIT STRING (SIZE(21))
	Equal to the 21 leftmost bits of the E-UTRA Cell Identity IE contained in the E-UTRA CGI IE of each cell served by the ng-eNB.
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