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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
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Rationale

Following are some observations related to New WID and some conclusions for MANS.
Observation#1: The gap between 5G MOCN management aspect requirements and the existing specifications.
Background: For the purpose of energy saving, low carbon, and reducing operator investment, 5G network sharing, especially the 5G MOCN scenario, is essential to save construction costs for network operators and has broad prospects. So far, requirements of configuration, management authority and performance measurement for network sharing have been covered in TS 32.130[3]. The NRM and part of performance measurement for 5G MOCN network sharing have been researched in R17's MANS project. 

New requirements of management aspect: 

With the deployment and operation of 5G MOCN network, more and more new detailed management requirements need be investigated for 5G MOCN network sharing. The existing architecture cannot meet the current requirements of sharing in many aspects, including but not limited to the following:
· The 5G management architecture is evolving to a service-based architecture. However, the management architecture of network sharing in TS 32.130 is not service-based, which cannot meet the management requirements of 5G MOCN network sharing.

· For MOCN Networking Sharing, different POP needs different data for personalized operation and maintenance services. So more requirements of the interface between NMs need to be defined to support the different POP’s network operation. For example, MOP-NM needs to get different data from MOP-SR-DM, and put different data to different POP-NM.

· The performance measurements in TS 28.552 cannot fully evaluate the network performance of 5G MOCN network sharing. For example, measurement related to RRC connection number and the number of QoS flow setup do not include PLMN granularity.
A new WID needs to be discussed to enhance management aspect of 5G MOCN network sharing. 
Progress of TR 28.835: 

TR 28.835 has studied the two following aspects:

· New requirements and solutions for enhancement of 5G network sharing in TS 32.130[3].

· Enhancement of NR NRM  and PM to fulfil the requirements of 5G MOCN network sharing scenarios in TS 28.541[2], TS TS 28.532[6] and TS 28.552[2].
So far, parts of requirements and solutions have been concluded and recommended to do the normative work. Some solutions for management requirements, use cases and enhancement of MOCN management architecture are made and the corresponding conclusions are under discussion.
Conclusions#1: 

Based on the requirement analysis and study of content in the existing TS, the gaps are identified as follows:

· The service-based management architecture of network sharing in TS 32.130 need to be specified.

· More requirements of the interface between NMs need to be defined to support the different POP’s network operation. 
· NRM and performance management of 5G MOCN network sharing should be enhanced.
Observation#2: Detail description of Issue#1 in TR 28.835—Management requirement for different POP’s network operation.

Issue#1: For 5G MOCN Networking Sharing, different POP needs different data for personalized operation and maintenance services. For example, POP A subscribes mobility management measurements and POP B subscribes packet delay measurements. So POP-NM needs to get different subscribed data from MOP-NM for POPs’ network operation.
Gap#1: The MOP shall have the capability to provide different subscribed data  for POP. However, TS 32.130 does not  have such a requirement.
In clause 5.1.4 of TS 32.130, one sentence is described as follows:

 The 3GPP management system of the MOP shall have the capability to collect and report some measurements (e.g. active UEs measurements, packet delay measurements) in PLMN granularity for each POP.

It focuses on providing same measurements in PLMN granularity for each POP. However, the requirement of issue#1 mainly focuses on providing different subscribed data for each POP, including the configuration, performance measurements and alarm data. 

According to Gap#1, TR 28.835 proposed corresponding potential solutions:
· In NG-RAN, according to different POPs’ operation requirements, the 3GPP management system of the MOP shall have capability to report different subscribed configuration and performance measurements (e.g. Mobility management measurements focused by POP A, packet delay measurements focused by POP B) for each POP. 

· In NG-RAN, ensuring alarm continuity, the 3GPP management system of the MOP shall have capability to provide full or subscribed alarm data for each POP.

Gap#2: The existing management architecture in TS 32.130 for MOCN does not include 5G MOCN scenario, but the requirement description includes 5G MOCN scenarios. Hence the management architecture in TS 32.130 should support for NG-RAN MOCN network sharing. 
In clause 1 and clause 5.1.1 of TS 32.130, some sentence are described as follows: 

Network sharing scenarios considered in the present document are Multiple Operator Core Network (MOCN) and Gateway Core Network (GWCN) for GERAN, UTRAN and E-UTRAN, as defined in TS 23.251 [7] , and Multiple Operator Core Network (MOCN) for NG-RAN as defined in TS 23.501[7]. 

The 3GPP management system of the MOP shall support a capability allowing its authorized consumer to manage S-RAN of any of the following radio access technologies: i/ GERAN; ii/ UTRAN; iii/ E-UTRAN; iV/ NG-RAN. 

Consequently, the 3GPP management system of the MOP shall support a capability allowing its authorized consumer to manage S-RAN of NG-RAN. However, the existing management architecture for MOCN does not include 5G MOCN scenarios. 

According to Gap#2, TR 28.835 proposed corresponding potential solutions:
· The existing management architecture in TS 32.130[3] for MOCN should be updated as the following figure. 
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Figure 1: Management architecture for MOCN
Conclusions#2: 

For Issue#1,  there are the two following gaps to be addressed：
· The MOP shall have the capability to provide different subscribed data  for POP. However, TS 32.130 does not  have such a requirement.

· The existing management architecture in TS 32.130 for MOCN does not include 5G MOCN scenario, but the requirement description includes 5G MOCN scenarios. Hence the management architecture in TS 32.130 should support for NG-RAN MOCN network sharing. 

Observation#3: Detail description of Issue#2 in TR 28.835—Performance measurements without PLMN ID at NRCellCU.

Issue#2: In TS 28.541[1], the NRCellCU IOC with pLMNInfoList attribute can naturally distinguish PLMN granularity. When NRCellCU acts as measurement object, all the measurements in NRCellCU should be per PLMN in granularity. However, some measurements, which don’t contain PLMN information, with NRCellCU as MO can't performed in PLMN granularity. It's  inappropriate to collect the measurements which are based on the message without PLMN Id on NRCellCU. For example, RRC.ConnEstabAtt (See TS 28.552 [2]) is a measurement of RRC connection establishment attempts. The counter will be added when each RRCSetupRequest message is received. Based on in TS 38.331, the RRCSetupRequest message does not include PLMN. NRCellCU is per PLMN, but the measurement cannot performed per PLMN. There is a granularity gap between the  of MO and measurement.
Analysis of solution#1: For 5G MOCN network sharing, some potential solutions need to be studied to support above issue#2. The enhanced NR NRM solution is proposed as the following figure.
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Figure 2: NR NRM enhancement to suport NG-RAN MOCN network sharing

· In NG-RAN, the 3GPP management system of the MOP shall have the capability to collect and report some measurements for each POP. These measurements include non-PLMN granularity measurements and PLMN granularity measurements, either on the CU side or the DU side of gNB. Therefore, the CU side of gNB shall have two different measurement objects to carry the measurement of these indicators. So it is necessary to add two new IOCs: new OperatorCU <<IOC>> name-contained by GNBCUCPFunction<<IOC >> to represent operator specific gNB level information (including operator specific gNB Id, gNBIdlength, pLMNId), and new NROperatorCellCU<<IOC>> name-contained by OperatorCU<<IOC>> to represent operator specific cell level information (including operator specific CelllocalId, PLMNInfoList). 

· From the operator's perspective, the NRM of solution#1 has proven its feasibility in 5G network application and implementation. 

Comparison of solutions: The comparison of solutions is shown in the following table.
	Dimensions
	Solution 1
	Solution 2

	Measurement object impact
	No change.

The object of these measurements is still NRCellCU.
	NRCellDU.

The measurement object is NRCellDU, and the statistical point (such as RRC signaling) is in CU. The protocol layers of the two do not match.

	Compatibility evaluation
	The solution can meet potential new common performance measurement requirements of the NRCellCU.
	Only resolve issues with the attempt and failure measurements of RRC connection related measurements.

The solution cannot meet potential new common performance measurement requirements of the NRCellCU.

	The impacts of technical specifications
	TS 28.541

Higher impact on the NR NRM to support NG-RAN sharing MOCN network sharing.
	TS 28.552

Higher impact on the measurement object class of existing performance measurements. 

	ROI
	Complex for collecting non-PLMN measurements, causing big migration of configurations
	Simple solution for collecting non-PLMN measurements


Conclusions#3: 

Based on description above, the gap is identified as follows:

· NRCellCU is per PLMN, but some measurement at NRCellCU cannot performed per PLMN. There is a granularity gap between the  of MO and measurement.

For issues#2, there are some analysis and comparison of two potential solutions.
Observation#4: Detail description of Issue#3 in TR 28.835—Management requirement between MOP-NM and MOP-SR-DM.

Issue#3: For 5G MOCN Networking Sharing, different POP needs different data for personalized operation and maintenance services. For example, POP A subscribes mobility management measurements and POP B subscribes packet delay measurements. MOP-NM needs to sent different data from MOP-SR-DM to POP-NM for POPs’ network operation. 

In order to prevent data modification by MOP-NM and ensure data fairness per POP, different configuration and performance measurements for each POP on MOP-SR-DM need to be forwarded to MOP-NM. In order to Ensure alarm ID continuity, different alarm data for each POP on MOP-NM need to be forwarded to each POP. The existing specifications cannot provide some descriptions of these data flows and interface details for NG-RAN MOCN network sharing scenario. 

Difference between issue#1 and issue#3: Issue#1 focuses on requirements of the interface between MOP-NM and POP-NM and issue#3 focuses on requirements of the interface between MOP-NM and MOP-SR-DM.
Data flow of configuration and performance measurements: According to the requirements (e.g., filtering operator-instance configuration and subscribing the performance measurements) of POP, figure 3 describes the data flow of configuration and performance measurements for NG-RAN MOCN network sharing scenario.

1. Configuration and performance measurements are raised on cell #1(shared by POP A and POP B) and sent to MOP-SR-DM.

2. Configuration and performance measurements are handled by Master Operator, including the subscribed measurements for each POP, filtering operator-instance configuration, etc. 

3. Configuration and performance measurements of each POP are forward to MOP-NM.

4. Configuration and performance measurements are handled by MOP-NM.

5. Configuration and performance measurements subscribed by each POP are sent to each POP.
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Figure 3: Data flow of configuration and performance measurements for NG-RAN MOCN network sharing scenario
Data flow of alarm data: According to the requirements (e.g., filtering operator-instance alarm and subscribing the alarm data) of POP, figure 4 describes the data flow of alarm data for NG-RAN MOCN network sharing scenario.

1. Alarm is raised on cell #1(shared by POP A and POP B) and sent to MOP-SR-DM.

2. Alarm is handled by Master Operator. 

3. Full alarm is forward to MOP-NM.

4. Alram is sorted and handled on requirement of each POP. The requirement can including the subscribed alarm for each POP and filtering operator-instance alarms, etc.

5. Alarm of each POP is sent to each POP.
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Figure 4: Data flow of alarm data for NG-RAN MOCN network sharing scenario
Analysis of solution: According to the above requirements, the solution of issue#3 primarily enhances the following three objects.

· PerfMetricJob: Different POP need different data for personalized operation and maintenance services. POP A subscribes mobility management measurements and POP B subscribes packet delay measurements. For example, there are three PerfMetricJob instances with jobId: A, B and C. POP A focuses on the measurements of all instances (A, B, C) and POP B focuses on the measurements of B. In this case, jobId cannot be used to identify jobs for POP. Therefore, it is necessary to assign a PLMNId in one PerfMetricJob.

· getMOIAttribute: For 5G MOCN Networking Sharing, each POP can subscribe configuration data or filtering the operator-instance configuration. MOP-NM need support for collecting operator-specific instance data. Operator-granularity should be distinguished in the corresponding getMOIAttributes operation. The requirement are not only for the operator specific IOCs, but also for the general-level IOCs, such as the cell-level and the GNB-level. Therefore, The getMOIAttribute operation defined in TS 28.532[6] shall have capability to filter opetrator-specific managed objects. 

· getAlarmList: For 5G MOCN Networking Sharing, each POP can subscribe alarm data or filtering the operator-instance alarm. MOP-NM need support for collecting operator-specific instances data. Operator granularity should be distinguished in the corresponding getAlarmList operation. Different operators have different requirements. This requirements are not only for the operator specific IOCs, but also for the general-level IOCs, such as the cell-level and the GNB-level. Therefore, The getAlarmList operation defined in TS 28.532[6] shall have capability to filter opetrator-specific alarms. 

Conclusions#4: 

Based on description above, the gap is identified as follows:

· The existing specifications cannot provide some descriptions of these data flows and interface details for NG-RAN MOCN network sharing scenario. So more details of need to be studied in TR 28.835.

For issues#3, there are some analysis of corresponding potential solutions.
4
Detailed proposal

Proposal#1: Based on observation#1 above, there are some gaps between 5G MOCN management aspect requirements and the existing specifications. It is proposed to start normative work on management aspect of 5G Network Sharing based on conclusion and recommendation documented in TR 28.835. Detailed proposal of MANS_ph2 WID  is elaborated in pCR S5-234361.
Proposal#2: Based on observation#2 above, issue#1 of TR 28.835 exists and it is recommended that solution and conclusion should be made on issue #1. Detailed proposal is elaborated in pCR S5-234373.
Proposal#3: Based on observation#3 above, issue#2 of TR 28.835 exists and it is recommended that conclusion and recommendation should be made for issue #2. Detailed proposal is elaborated in pCR S5-234372.
Proposal#4: Based on observation#4 above, issue#3 of TR 28.835 exists and it is recommended that description, solution and conclusion should be made on issue#3. Detailed proposal is elaborated in pCR S5-234374.
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