3GPP TSG RAN WG3 Meeting #124
R3-243709
Fukuoka, Japan, 20 - 24 May, 2024
Agenda item:
10.3.2
Source: 
ZTE
Title: 
Consideration on SON/MDT for Slicing 
Document for:   Discussion
Introduction

During RAN3#123bis meeting, SON/MDT for Slicing was discussed and got the following progress:
	RAN3#123bis:

Both the logged MDT and immediate MDT enhancements based on scenarios to be worked.

e.g., extend the definition of MDT Area Scope, Slice infor reported by UE, new MDT measurements…
Work on the Slice aware MRO scenarios.


This contribution provides our further consideration on following objective of Rel-19 SON MDT[1]:

- Support of SON/MDT enhancements for [RAN3, RAN2]:
Network Slicing
Discussion
 MDT enhancements
A network slice always consists of a RAN part and a CN part. Slice related issue may raised from RAN part or CN part. For example, the Network slice replacement function has been introduced in Rel-18.
	Network slice replacement

-
NG-RAN may support network slice replacement for a PDU session as defined in TS 23.501 [3].


The function is mainly due to the congestion in the Core network, we don’t think it is beneficial to collect MDT data to solve the issue occur in core network, so we propose:
Proposal 1: In Rel-19, the support of SON/MDT enhancements for Network Slicing only focus on RAN Part Slicing.
Re-planning of Service area of Slicing in RAN
The network support for a Network Slice is defined on a per Tracking Area granularity. It may be beneficial to deploy some Network Slices such that the Network Slice have a limited geographical availability that is not matching existing Tracking Area boundaries.

The operator can in this case decide to change the topology of the Tracking Areas so they match the boundaries of the Network Slice, or the operator may configure resources for the Network Slices in the cells of TAs where the Network Slices are to be available, and in areas of the TAs where the network slice is defined to be not available the cells are configured with zero resources.
One intention of using MDT for Slicing is for re-planning of Service area, especially for inhomogeneous deployment. As defined in TS 38.300, slice in some cell may be configured as zero resource. Based on the deployment plan, the Operator aware some cell has zero resource of specific Slicing. While whether the deployment plan is optimal or not is unknowing. For example, if a slice set to zero resource in a cell while many UE request the resource of the slice but failed, this means the original deployment plan is not optimal .

MDT mechanism is based on UE and can provide to MNO statistical data from UE point of view. FOR example, if MDT data shown evidence that too many slice request occur in this cell, the zero resource of the slice should be re-planed . 
	Slice Availability

-
Some slices may be available only in part of the network. A slice is considered available in a cell if it is supported by the TA comprising the cell and the slice is not configured with zero resources, as specified in TS 23.501 [3]. A slice is supported within a TA if it is included in the slice support list for the TA signalled from the NG-RAN to the AMF. The NG-RAN supported S-NSSAI(s), NSAG(s) and NSAG related information such as NSAG associated Cell Reselection Priority and/or NSAG associated RACH resources are configured by OAM. Awareness in the NG-RAN of the slices supported in the cells of its neighbours may be beneficial for inter-frequency mobility in connected mode. In order to support the NSAG, the NG-RAN provides the AMF with the NSAG information per TA in the appropriate NG interface management procedures, as specified in TS 38.413 [26]. Awareness in the NG-RAN of the NSAG information supported in the list(s) of neighbour cells may be configured by OAM, or exchanged with neighbour NG-RAN nodes.
-
Support for Network Slices with Network Slice Area of Service not matching deployed Tracking Areas is specified in TS 23.501 [3]. NG-RAN cells that are outside the Area of Service may be configured with zero resources for the concerned slice(s). The concerned slice(s) cannot use any dedicated, prioritized nor any shared resources of that cell. Awareness of zero resources configured for a slice in one or more cells may be exchanged with neighbour NG-RAN nodes for mobility reasons.


Proposal 2: The MDT data reported can be used to re-planning of Service area of Slicing in RAN, and optimization of Slicing related parameters.
QoS Verify per Slicing

	Resource isolation between slices

-
The NG-RAN supports resource isolation between slices. NG-RAN resource isolation may be achieved by means of RRM policies and protection mechanisms that should avoid that shortage of shared resources in one slice breaks the service level agreement for another slice. It should be possible to fully dedicate NG-RAN resources to a certain slice. Some RACH resources can be associated to specific NSAG(s). Other aspects how NG-RAN supports resource isolation is implementation dependent.


Resource is allocated in RAN based on SLA, the resource situation can be observed by OAM. While the QoS performance of each UE is not able to be directly observed by network. 
To achieve the above purposes, MDT mechanism can be enhanced to enable per Slice performance evaluation and problematic analysis. In case of Immediate MDT, it is possible to use this mechanism as tool in Rel-19. OAM or CN can select specific Slice as MDT area scope. NG-RAN node or UE only reports MDT report within the MDT area scope. Based on the information, TCE can evaluate Slice level performance. An example of area scope for Slice based MDT can be shown as below: 
9.3.1.169
MDT Configuration-NR

This IE defines the MDT configuration parameters of NR.

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

	MDT Activation
	M
	
	ENUMERATED (Immediate MDT only, Logged MDT only, Immediate MDT and Trace, …)
	
	-
	

	CHOICE Area Scope of MDT
	M
	
	
	
	-
	

	>Cell based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, this IE covers non-CAG cells only, where non-CAG cells refer to cells that only provide public access.
	
	

	>>Cell ID List for MDT
	
	1..<maxnoofCellIDforMDT>
	
	
	
	

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>TA based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, this IE covers non-CAG cells only, where non-CAG cells refer to cells that only provide public access.
	
	

	>>TA List for MDT
	
	1..<maxnoofTAforMDT>
	
	
	
	

	>>>TAC
	M
	
	9.3.3.10
	The TAI is derived using the current serving PLMN.
	-
	

	>PLMN wide
	
	
	NULL
	
	
	

	>TAI based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, this IE covers non-CAG cells only, where non-CAG cells refer to cells that only provide public access.
	
	

	>>TAI List for MDT
	
	1..<maxnoofTAforMDT>
	
	
	
	

	>>>TAI
	M
	
	
	
	-
	

	>PNI-NPN Based MDT
	
	
	
	
	YES
	ignore

	>>CAG List for MDT
	
	1..<maxnoofCAGforMDT>
	
	
	-
	

	>>>PLMN ID
	
	
	9.3.3.5
	
	-
	

	>>>CAG ID
	M
	
	9.3.3.43
	
	-
	

	>SNPN Cell Based MDT
	
	
	
	
	YES
	ignore

	>>SNPN Cell ID List for MDT
	
	1..<maxnoofCellIDforMDT>
	
	
	-
	

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	-

	>>>NID
	M
	
	9.3.3.42
	Identifies an SNPN together with the PLMN Identity in the NR CGI IE.
	-
	-

	>SNPN TAI Based MDT
	
	
	
	
	YES
	ignore

	>>SNPN TAI List
	
	1..<maxnoofTAforMDT>
	
	
	-
	-

	>>>TAI
	M
	
	9.3.3.11
	
	-
	-

	>>>NID
	M
	
	9.3.3.42
	Identifies an SNPN together with the PLMN Identity in the TAI IE.
	-
	-

	>SNPN Based MDT
	
	
	
	
	YES
	ignore

	>>MDT SNPN List
	
	1..<maxnoofMDTSNPNs>
	
	
	-
	

	>>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>>NID
	M
	
	9.3.3.42
	Identifies an SNPN together with the PLMN Identity IE.
	-
	

	>Slice Based MDT
	
	
	
	
	
	

	>>MDT Slice List
	
	1..<maxnoofMDTSlices>
	
	
	
	

	>>>S-NSSAI
	M
	
	9.3.1.24
	
	
	


Proposal 3: To introduce Slice based MDT IE in Area Scope of MDT IE of MDT configuration.

 Slice aware MRO scenarios
One Slice related feature introduce in Rel-18 it that the NG-RAN node supported Partially Allowed NSSAI. And the partially allowed NSSAI can be used for NG-RAN node for mobility decision.
	Slice Availability

-
The NG-RAN may be signalled with the Partially Allowed NSSAI from the AMF as specified in TS 23.501 [3]. The NG-RAN may decide to use the Partially Allowed NSSAI for mobility decision.


The Partially allowed NSSAI is introduced for Core networ to allocated S-NSSAI that not uniformly supported in all TAs of the UE’s RA. If a requested S-NSSAI is not supported in the current TA but supported in other TAs part of the RA, or the requested S-NSSAI is supported in the current TA but not supported in all other TAs of the RA, the AMF (for supporting UEs) may indicate to the UE that some S-NSSAIs are allowed only in some TAs of the RA by indicating the TAs where these are supported and also registered. If so, the UE assumes it can use the connectivity for the slices in the TAs where it is indicated to be supported. In this approach, the Allowed NSSAI is still uniformly supported in the RA but the additional IE sent to the UE e.g. Partially Allowed S-NSSAI is not uniformly supported in the RA. The AMF sends the Partially Allowed S-NSSAI to NG-RAN in the same messages as the Allowed NSSAI is sent.

During the Mobility decision, the NG-RAN may takes into account the Partially allowed NSSAI when select target cell for the UE. For example, assuming there are two candidate cells namely Cell 1 and Cell 2 could be selected by source gNB for a UE, while the on going PDU session belong to S-NSSAI 1 and this slice is not supported in cell 2. The source gNB may select cell 1 as target cell and trigger the UE handover to this cell. Shortly after the UE moves to the Cell 1, a RLF happen and the UE may re-select to Cell 2. Apparently the source gNB made a wrong mobility decision related to Partially Allowed NSSAI.
Proposal 4: To take Partially Allowed NSSAI as one of Slice aware MRO scenarios. 
3. Conclusion

In this contribution, observation and proposals are:
Proposal 1: In Rel-19, the support of SON/MDT enhancements for Network Slicing only focus on RAN Part Slicing.

Proposal 2: The MDT data reported can be used to re-planning of Service area of Slicing in RAN, and optimization of Slicing related parameters.

Proposal 3: To introduce Slice based MDT IE in Area Scope of MDT IE of MDT configuration.

Proposal 4: To take Partially Allowed NSSAI as one of Slice aware MRO scenarios.
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