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1
Decision/action requested

The group is asked to discuss and endorse.
2
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3 Rationale
The NG-RAN archictecture as defined in TS 38.401 Ref[3] is used as basis for this discussion paper.

Observation#1:  TS 38.401, sec 6.1 defines overall gNB architecture as follows:
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Figure 6.1-1: Overall architecture
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.
Observation#2:  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.
Sec 6.1.2 defines overall architecture for separation of gNB-CU-CP and gNB-CU-UP as follows:
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Figure 6.1.2-1. Overall architecture for separation of gNB-CU-CP and gNB-CU-UP 

-
A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs;

-
The gNB-CU-CP is connected to the gNB-DU through the F1-C interface;
- 
The gNB-CU-UP is connected to the gNB-DU through the F1-U interface;

-
The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface;

-
One gNB-DU is connected to only one gNB-CU-CP;

-
One gNB-CU-UP is connected to only one gNB-CU-CP;
The management representation of gNB and en-gNB for all NG-RAN deployment scenarios is 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.
Noting the observations made, and applying the following consideration in case of RAN Sharing:
Observation#1:  A gNB may consist of a single gNB-CU-CP, one or more gNB-CU-UP(s), and one or more gNB-DU(s)

Observation#2 : A gNB-DU can be connected to only one gNB-CU-CP
RAN Sharing Consideration: each cell identity (cellLocalId) is associated with a subset of PLMNs corresponding to a gNB-DU and the gNB-CU it is connected to
the following conclusion can be drawn: 

Conclusion:  A Shared RAN network comprising multiple gNBs can have multiple cell identities per cell.
When considering management support for above, we attempt to balance flexibility to support various deployment scenarios against the complexity  of configuring and monitoring such networks.  In particular, the CM and observability aspects need to be considered.

Optional support and extensibility are also considerations in this proposal.
4 Principles
The following principles were agreed (during SA#133-e) as considerations for any proposal to support RAN Sharing functionality.

Principle#1: R17 focus is on MOCN network sharing scenario.
With respect to Principle1, although the R17 focus will be on MOCN, the solution defined is expected to form the basis for further RAN Sharing functionality in future.  Any NRM additions to support MOCN should be done in a manner that can be reused for other RAN Sharing features.  For example, reuse potential for Multi-SSB can be considered to validate the extensibility of the solution, but the feature itself is not in scope of R17.
Principle#2:  R17 NR NRM supporting MOCN network sharing feature should be backwards compatible with R16/R15 NR NRM, which means the existing IOC definition and relation between existing IOCs defined in R16/R15 should not be changed.
With respect to Principle2, avoiding unnesssary impacts to operators is achieved through minimizing the introduction of any non-backwards compatible changes to support RAN Sharing.  In particular, the integrity of the existing NRM should be maintained.  This will avoid the need for data migration and operational impacts, in particular when RAN Sharing functionality is not being used.
Principle#3: The basic NR NRM (defined in R16/R15) should be same for R17 NR NRM with or without MOCN network sharing feature.
With respect to Principle3, RAN Sharing functionality and features are optional.  The need for operators to consider, let alone provision, data for such features should reflect this.  From NRM perspective this suggests RAN Sharing functionality should be feature specific extensions, while noting such extensions should be applicable/reusable for multiple RAN Sharing scenarios.  
5 “Basic NRM”definition
To assist with adding RAN Sharing support in a manner consistent with the agreed principles a definition of the “Basic NR NRM” should be agreed for MANS R17 work item.  The goal being such Basic NRM should remain unmodified to the extent possible when adding RAN Sharing support.
Considerations when defining basic NRM:

1) Keep the existing definitions of GNBCUUPFunction and GNBCUCPFunction, along with their existing relationships to gNB:
a. one MF GNBCUCPFunction instance relates to one gNB-CU-CP
b. one MF GNBCUUPFunction instance relates to one gNB-CU-UP
2) Since NRCellDU already defines the required physical cell attributes, leave them as-is.  Moving existing parameters will require data migration and needlessly complicate the introduction of the Shared Network functionality.
6 Proposed Basic NRM extensions to support RAN Sharing
To support RAN Sharing the Basic NRM could be extended by adding logical gNB-DUs to support the Shared Network scenarios.  
· Extend the definition of GNBDUFunction to optionally define logical node gNB-DUs which are sharing its cells
From a modelling perspective shared network support can be achieved by adding a new optional structure to handle the operator specific data.
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This new structure is only used in shared network scenarios and does not require any data migration.  Parameter over-rides are defined only as needed.

Such optionality and use of over-ridden parameters improves backwards compatibility.

In addition, these IOCs can be used to separate O&M specific to Network Sharing, e.g. separation of observability via PMs defined for the logical DU Cell instances.
4
Detailed proposal
Update the NR NRM to support Shared Network scenarios by adding a new optional structure to represent logical gNB-DUs allocated to shared network operators.  The logical gNB-DUs are present only when Network Sharing is configured.

Proposal:  Add two new IOCs, LogicalDU and NRLogicalCellDU, representing the logical gNB-DUs.
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Proposal:  Extend GNBDUFunction to support the new optional NS structure and IOCs.
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Figure x:  GNBDUFunction support for multiple gNB-DUs[image: image1.emf] 

5G C  

NG   NG  

Xn - C  

NG - RAN  

gNB  

     

gNB - DU   gNB - DU  

   

gNB - CU  

gNB  

F1   F1  


m = number of NRLogicalCellDU instances per gNB (0 <= m <= 512)

The attributes defined in NRLogicalCellDU are operator specific.  Once configured, the corresponding attributes in NRCellDu are no longer used.
The attributes defined in LogicalDU are operator specific.  Once configured, the corresponding attributes in GNBDUFunction are no longer used.
TS 28.541 updates in support of this proposal are described in an accompanying CR.
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