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1
Decision/action requested

The group is asked to discuss and approve the proposals.
2
References

 [1]
3GPP TS 28.541 “Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3”
3
Discussion
Regarding how to enhance the existing NRM definitions to support Network sharing related functions, the group has discussed several meetings, but has not been able to reach a consensus. Based on the comments received during the discussion, we prepare this discussion paper to analyze the issues to be considered in supporting Network sharing related functions.
In our opinion, to enhance the NRM definitions to support the network sharing related functions, we need to analyze and evaluate from different perspectives, including the following aspects.
1. Aspect 1: Whether it can support different network sharing scenarios. The following scenarios need to be considered:

Scenario 1-1: Different operators share RAN physical resources but use their own carriers.

Scenario 1-2: Different operators share the same carrier using a single gNBID.

Scenario 1-3: Different operators share the same carrier and use their own planned gNBID.

Scenario 1-4: Different operators share the same carrier, but use different CD-SSB, and each can be configured with its own broadcast.
The figure below shows the examples of the different network sharing scenarios.
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2. Aspect 2: Whether end-to-end isolation between different logical networks (organized by slice type, such as eMBB /URLLC /mMTC or by operator) is supported. The following scenarios should be considered:

Scenario 2-1: Different logical networks share RAN physical resources, but do not share carriers.
Scenario 2-2: Different logical networks use the same CD-SSB shared carrier.
Scenario 2-3: Different logical networks use different CD-SSB shared carriers
The following figure shows an example of end-to-end isolation between different logical networks.
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3. Aspect 3: Whether to support different deployment modes according to different performance (e.g. delay, capacity) requirements of different slices when the air interface resources are shared by different slices (such as eMBB/URLLC/mMTC). 
That is, when the above three slices share the same air interface resource, each slice may have its own set of GNBCUCPFunction/GNBCUUPFunction/GNBDUFunction/NRCellCU/NRCellDU, and then deploy its own GNBCUCPFunction/GNBCUUPFunction/GNBDUFunction/NRCellCU/NRCellDU according to the performance requirements of each slice.

For example:

eMBB has low requirement for data delay, so the eMBB related GNBCUCPFunctioneMBB and GNBCUUPFunctioneMBB can be deployed together, while GNBDUFunctioneMBB can be deployed together or separately.

URLLC requires very high requirement for latency, so the URLLC related GNBCUUPFunctionURLLC and GNBDUFunctionURLLC can be deployed together, and the GNBCUCPFunctionURLLC can be deployed together or separately.

mMTC requires large capacity, but does not require low latency, so the mMTC related GNBCUCPFunctionmMTC can be deployed on the cloud with strong storage and computing capability, and GNBCUUPFunctionmMTC and GNBDUFunctionmMTC can be deployed together or separately.
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Ather scenario is that the three slices share one GNBCUCP and the GNBCUUP and the GNBDU use different deployment depending on different performance requirements.

[image: image4.png]



4. Aspect 4: Whether Multi-SSB is supported, so as to support access resource expansion

By supporting Multi-SSB, the PRACH resources can be increased, thus achieving access resource expansion.

5. Aspect 5: Whether to support the small bandwidth capability of the UE
The 5G bandwidth is relatively large (i.e. 100 M), but some UEs do not support such a large bandwidth. Using Multi-SSB + Inital BWP with small bandwidth, the UEs with small bandwidth capability can quickly search the cell for access. At the same time, there can be multiple Inital BWPs with small bandwidth, and the number of the connected UEs with small bandwidth capability can be increased.
6. Aspect 6: Whether to support the configuration of different neighbor cell/neighbor frequency relation according to different operators

For shared cells, different operators may want to configure their own neighbor cell relationships. As shown in the following figure, for shared cells, each operator has its own cell instance to establish neighbor cell relationships.

For example, in the figure below, the blue cell is shared by operator A and operator B. 
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If each operator can have its own cell instance of the shared cell, then the following relations can be ctreated:

1) NRCellCUA1->NRCellCU2

2) NRCellCUB1->NRCellCU3

3) NRCellCUA1->NRCellCU4

Where, NRCellCUA1 is for OperatorA, and NRCellCUB1 is for OperatorB, then:
· OperatorA can only see the neighbor relation with NRCellCU2, while OperatorB can only see the neighbor relation with NRCellCU3.

· If only OperatorA want to establish the neighbor relation with NRCellCU4 and OperatorB does not, then only the neighbor relation between NRCellCUA1 and NRCellCU4 needs to be configured.
The neighbor frequency relationship is similar. For the serving cell frequency shared by operator A and operator B, operator A only wants to establish the neighbor frequency relationship with neighbor frequency Freq1 and Freq2, while operator B only wants to establish neighbor frequency with neighbor frequency Freq3 and Freq4. Therefore, it is only necessary to configure neighbor frequency Freq1 and Freq2 under NRCellCUA, and neighbor frequency Freq3 and Freq4 under NRCellCUB.
7. Aspect 7: Whether to support different operators to configure their own F1/E1/Xn/X2 interfaces
When different operators share the cell, they may still want to configure their own F1/E1/Xn/X2 interfaces. The following figure are examples of configuring Xn and F1 interfaces respectively (the cells in the bigger circle share the same physical cell).
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8. Aspect 8: Whether cell merging is supported

For example, in high-speed railway scenarios, the cell merging feature can reduce UE handovers and solve the performance problems caused by frequent handovers when UEs are moving at high speed.

9. Aspect 9: Whether the configuration redundancy can be eliminated

When a cell is shared, according to the existing NRM definition, there is a lot of redundant configuration information. Therefore, when to improve the existing NRM, redundant information should be eliminated as much as possible.
Based on the consideration of the above aspects, we propose the following approach:

1) Use the existing IOC NRCellDU to present the slice/operator specific logical cellDU;

2) Add a new optional IOC NRPhysicalCellDU to present the shared physical cell DU;

3) To keep the backward compatibility, change the common attributes of the physical cell in the current NRCellDU to CM, the condition is RAN sharing is not supported;

4) Add the  common attributes of the physical cell in the new NRPhysicalCellDU;

5) Change the containment relations of BWP and NRSectorCarrier to make BWP and NRSectorCarrier be name comtianed by ME.
The figures below show the new relationships:
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For deployment scenarios without RAN sharing
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For RAN sharing scenario
This proposed approach supports all the requirements raised in the above mentioned scenarios, and also has the following benefit:
1) Keep the clear hierarchical relationships and align with the logical network architecture of the RAN specifications

According to the current RAN specifications, the interface specifications are based on the principle that two logical nodes are connected via one logical interface instance, the current definitons in TS 28.541 already follow this principle, so for the RAN sharing scenarios, it is better to keep this principle.
The proposed approach does not change the existing definition of the logical nodes defined in TS 28.541, such as GNBCUCPFunction, GNBCUUPFunction, GNBDUFunction and NRCellCU, etc.

The proposed approach does not change the existing relationships between the logical nodes, such as the relationships between NRCellDU and GNBDUFunction, NRCellDUand NRCellCU, NRCellDUand GNBDUFunction, NRCellDU and NRCellCU, NRCellCUand GNBCUCPFunction, NRCellCU and NRCellRelation/EUtranCellRelation/NRFreqRelation/EUtranFreqRelation, etc.
The proposed approach does not change the existing relationships between the logical nodes and the logical interfaces, such as the relationship between GNBCUCPFunction and EP_NgC/EP_XnC/EP_X2C/EP_F1C/EP_E1C, GNBCUUPFunction andEP_NgU/EP_XnU/EP_X2U/EP_F1U/EP_E1U/EP_S1U, GNBDUFunction and EP_F1C/EP_F1U, etc.
The following figure is an example of the relationships and logical architecture which is based on the proposed approach.
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4
Detailed proposal

For the NRM enhancement to support network sharing, the following approach is proposed:
1) Use the existing IOC NRCellDU to present the slice/operator specific logical cellDU;

2) Add a new optional IOC NRPhysicalCellDU to present the shared physical cell DU;

3) To keep the backward compatibility, change the common attributes of the physical cell in the current NRCellDU to CM, the condition is RAN sharing is not supported;

4) Add the  common attributes of the physical cell in the new NRPhysicalCellDU;

5) Change the containment relations of BWP and NRSectorCarrier to make BWP and NRSectorCarrier be name comtianed by ME.

