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Decision/action requested

It proposes to discuss and endorse
2
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3
Rationale

3.1  Background Information on EUTRAN NRM to support network sharing
Following is EUTRAN NRM to support MOCN network sharing with or multiple Cell Identity broadcast:

-
Member of attribute ‘plmnIdList’ in EUtranGenericCell IOC expect of primary plmnId is used for describing the participating PLMN using the same single tracking area code (tac) and the same Cell Identity (cellLocalId). This is support MOCN network sharing without multiple Cell Identity broadcast.

-
Member of attributes ‘cellAccessInfoList’ in EUtranGenericCell IOC is used for descring participating PLMN using different TAC and Cell-ID for the cell. This is support MOCN network sharing with multiple Cell Identity broadcast.
Observation#1: In EUTRAN NRM, both ENBFunction IOC and EUtranGenericCell IOC are shared for master PLMN and participating PLMN in both MOCN network sharing with or without multiple Cell Identity broadcast.
3.2  Information on 5G MOCN network sharing described in RAN2 and SA2 specifications.
Following are the 5G MOCN network sharing description defined in TS 23.501[2], TS 38.300[1] and TS 38.401[3].
/**********************************Extracted from TS 23.501[2]    Begin***************************/

In this Release of the specification, only the 5G Multi-Operator Core Network (5G MOCN) network sharing architecture, in which only the RAN is shared in 5G System, is supported. 5G MOCN for 5G System, including UE, RAN and AMF, shall support operators' ability to use more than one PLMN ID (i.e. with same or different country code (MCC) some of which is specified in TS 23.122 [17] and different network codes (MNC)) or combinations of PLMN ID and NID. 5G MOCN supports NG-RAN Sharing with or without multiple Cell Identity broadcast as described in TS 38.300 [27].
/***************************************Extracted from TS 23.501     End***************************/

/*************************************Extracted from TS 38.300     Begin*****************************/

4.6
Radio Access Network Sharing

NG-RAN supports radio access network sharing as defined in TS 23.501 [3].

If NR access is shared, system information broadcast in a shared cell indicates a TAC and a Cell Identity for each subset of PLMNs, PNI-NPNs and SNPNs. NR access provides only one TAC and one Cell Identity per cell per PLMN, SNPN or PNI-NPN. In this version of the specification, a Cell Identity can only belong to one network type among PLMN, PNI-NPN or SNPN as defined in TS 23.501 [3].

Each Cell Identity associated with a subset of PLMNs, SNPNs or PNI-NPNs identifies its serving NG-RAN node.
/*************************************Extracted from TS 38.300      End*****************************/

/*************************************Extracted from TS 38.401     Begin*****************************/

6.1.1
Overall Architecture of NG-RAN

……
A gNB may consist of a gNB-CU and one or more gNB-DU(s). A gNB-CU and a gNB-DU is connected via F1 interface.
One gNB-DU is connected to only one gNB-CU.

NOTE:
In case of network sharing with multiple cell ID broadcast, each Cell Identity associated with a subset of PLMNs corresponds to a gNB-DU and the gNB-CU it is connected to, i.e. the corresponding gNB-DUs share the same physical layer cell resources.
NOTE:
For resiliency, a gNB-DU may be connected to multiple gNB-CUs by appropriate implementation.
/*************************************Extracted from TS 38.401     End*****************************/

Observation#2: Based on above information, following are two MOCN network sharing scenarios for NG-RAN described in RAN3 and SA2, which is similar with the two scenarios as defined for EUTRAN.
· Scenario 1: 5G MOCN supports NG-RAN Sharing without multiple Cell Identity broadcast, which means multiple operator shares the same Cell Identity and gNB Id.
· Scenario 2: 5G MOCN supports NG-RAN Sharing with multiple Cell Identity broadcast, which means different operators have different Cell Identity(s) and have different gNB Id(s).

Issue#1 to be discussed:  Whether the approach of EUTRAN NRM support MOCN network sharing for eNB can applicable for NR NRM support MOCN network sharing for NG-RAN.
3.3  Discussion on the relation of existing IOC in NR NRM with gNB architecture which may related to MOCN network sharing scenario
/*************************************Extracted from TS 38.401    Begin*****************************/
gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols of the gNB or RRC and PDCP protocols of the en-gNB that controls the operation of one or more gNB-DUs. The gNB-CU terminates the F1 interface connected with the gNB-DU. 

gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers of the gNB or en-gNB, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates the F1 interface connected with the gNB-CU.

gNB-CU-Control Plane (gNB-CU-CP): a logical node hosting the RRC and the control plane part of the PDCP protocol of the gNB-CU for an en-gNB or a gNB. The gNB-CU-CP terminates the E1 interface connected with the gNB-CU-UP and the F1-C interface connected with the gNB-DU.

gNB-CU-User Plane (gNB-CU-UP): a logical node hosting the user plane part of the PDCP protocol of the gNB-CU for an en-gNB, and the user plane part of the PDCP protocol and the SDAP protocol of the gNB-CU for a gNB. The gNB-CU-UP terminates the E1 interface connected with the gNB-CU-CP and the F1-U interface connected with the gNB-DU.
Annex A (informative):
Deployment scenarios of gNB/en-gNB 
Figure A-1 shows logical nodes (CU-C, CU-U and DU), internal to a logical gNB/en-gNB. Protocol terminations of the NG and Xn interfaces are depicted as ellipses in Figure A-1. The terms "Central Entity" and "Distributed Entity" shown in Figure A-1 refer to physical network nodes. 
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Figure A-1: Example deployment of an Logical gNB/en-gNB

/*************************************Extracted from TS 38.401     End*****************************/

/*************************************Extracted from TS 28.541     Begin*****************************/

4.2.1
Class diagram for gNB and en-gNB

The model fragments are for management representation of gNB and en-gNB for all NG-RAN deployment scenario as listed below. 

-
Non-split NG-RAN deployment scenario, represents the gNB defined in TS 38.401[4]. In this scenario, a gNB is represented by a combination of a GNBCUCPFunction, one or more GNBCUUPFunctions and one or more GNBDUFunctions.
-
2-split NG-RAN deployment scenario, represents the gNB consist of gNB-CU and gNB-DU defined in TS 38.401[4] clause 6.1.1. In this scenario, a gNB-CU is represented by a combination of a GNBCUCPFunction and one or more GNBCUUPFunctions, whereas a gNB-DU is represented by a GNBDUFunction.
-
3-split NG-RAN deployment scenario, represents the gNB consist of gNB-CU-CP, gNB-CU-UP and gNB-DU defined in TS 38.401[4] clause 6.1.2. In this scenario, a gNB-CU-CP is represented by a GNBCUCPFunction, a gNB-CU-UP is represented by a GNBCUUPFunction, and a gNB-DU is represented by a GNBDUFunction.
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Figure 4.2.1.1-1: NRM for all deployment scenarios

/*************************************Extracted from TS 28.541     End*****************************/
Issue#2 to be discussed:  In the existing NR NRM, the relation of GNBCUCPFunction, GNBCUUPFunction and GNBDUFunction with logical node gNB-CU-CP, gNB-CU-UP and gNB-DU for  3-split NG-RAN deployment scenario:

Option#1: GNBCUCPFunction represent the logical node gNB-CU-CP only, GNBCUUPFunction represent the logical node gNB-CU-UP only, GNBDUFunction represent the logical node gNB-DU only. 

Option#2: GNBCUCPFunction represent the logical node gNB-CU-CP and its associated resources; GNBCUUPFunction represent the logical node gNB-CU-UP and its associated resources; GNBDUFunction represent the logical node gNB-DU and its associated resources. 
Option#3:GNBCUCPFunction represent the logical node gNB-CU-CP only, GNBCUUPFunction represent the logical node gNB-CU-UP only, and GNBDUFunction represents the resources for logical gNB-DU
Issue#3 to be discussed: For MOCN network sharing scenario for 3-split NG-RAN deployment scenario, what can be shared by different operators (PLMN):
Option#1: Logical node gNB-CU-CP and its associated resources, logical node gNB-CU-UP and its associated resources, logical node gNB-DU and its associated resource;

Option#2: pure resources for the logical node gNB-CU-CP, pure resouces for gNB-CU-UP, and pure resources for gNB-DU;
Option#3: Logical node gNB-CU-CP and its associated resources, logical node gNB-CU-UP and its associated resources, and pure resources for gNB-DU;
Option#4: only pure resources for gNB-DU;
4
Detailed proposal

It proposes to discuss above three issues and have an agreement for these issues before discuss the detailed NR NRM update to support MOCN network sharing scenario.
Following is the detailed proposals for the endorsement:

1. NR NRM for MOCN Network sharing should support following two scenarios:

a) Scenario#1: NG-RAN MOCN Network Sharing with same Cell Identity broadcast as defined in TS 23.501and TS 38.300.
b) Scenario#2: NG-RAN MOCN Network Sharing with multiple Cell Identity broadcast as defined in TS 23.501 and TS 38.300.
2. For above Scenario#1, 
a) Following can be shared by different operators for 3-split NG-RAN deployment scenario: logical node gNB-CU-CP and its associated resources, logical node gNB-CU-UP and its associated resources, logical node gNB-DU and its associated resources.
b) Following can be shared by different operators for 2-split NG-RAN deployment scenario: logical node gNB-CU and its associated resources, logical node gNB-DU and its associated resources.

c) Following can be shared by different operators for non-split NG-RAN deployment scenario: logical node gNB and its associated resources.
3. For above Scenario#2, TBD
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