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1	Introduction
There are still some left-over issues for R16. During last e-meeting in R16, slice PRB usage was discussed, but no consensus is achieved due to the time limitation.
This contribution discusses slice PRB usage as a potential load metric.
2	Discussion
The slice-related load metric has been agreed to be adopted in R16, and the only slice-related load metric that has been specified is Slice Available Capacity which indicates the amount of resources per network slice that are available relative to the total NG-RAN resources per cell; however, Slice Available Capacity value is a synthesized value that is vendor dependent, and there’s no unified calculation for Slice Available Capacity Value that can be achieved. So in our opinion, the inter-operability issue has not been solved so far even with the introduction of Slice Available Capacity.
Observation 1: There’s no unified way to calculate Slice Available Capacity, and the inter-operability issue still exists.
Therefore, a more straight-forward slice-related load metric should be considered to solve the inter-operability issue. According to the email discussion during last meeting, due to the time limitation, the discussion on slice-based load metrics are postponed to R17. Among all slice-based load metrics, slice PRB usage was extensively discussed before the end of the last meeting, but more investigations are needed in order to introduce slice PRB usage as a load metric.
According to the 5G Network Resource Model (NRM) as specified in TS28.541 [1], a class of RRMPolicy should be made visible to the management interface with definition quoted as below,
[bookmark: _Toc35878269][bookmark: _Toc36220085][bookmark: _Toc36474183][bookmark: _Toc36542455][bookmark: _Toc36543276][bookmark: _Toc36567514][bookmark: _Toc44341132]4.3.43	RRMPolicy_
[bookmark: _Toc35878270][bookmark: _Toc36220086][bookmark: _Toc36474184][bookmark: _Toc36542456][bookmark: _Toc36543277][bookmark: _Toc36567515][bookmark: _Toc44341133]4.3.43.1	Definition
This IOC represents the properties of an abstract RRMPolicy. The RRMPolicy_ IOC needs to be subclassed to be instantiated. It defines two attributes apart from those inherited from TOP IOC, the resourceType attribute defines type of resource (PRB, RRC connected users, DRB usage etc.) and the rRMPolicyMemberList attribute defines the RRMPolicyMember(s)that is subject to this policy. An RRM resource (defined in resourceType attribute) is located in NRCellDU, NRCellCU, GNBDUFunction, GNBCUCPFunction or in GNBCUUPFunction. The RRMPolicyRatio IOC is one realization of a RRMPolicy_ IOC, see the inheritance in Figure 4.2.1.2-1. This RRM framework allows adding new policies, both standardized or as vendor specific, by inheriting from the abstract RRMPolicy_ IOC. 
Note that two attributes are defined in RRMPolicy class, the resourceType attribute defines type of resource (PRB, RRC connected users, DRB usage etc.) and the rRMPolicyMemberList attribute defines the RRMPolicyMember(s)that is subject to this policy.
For each RRMpolicyMenmer, we find the definition quoted as below,
[bookmark: _Toc35878264][bookmark: _Toc36220080][bookmark: _Toc36474178][bookmark: _Toc36542450][bookmark: _Toc36543271][bookmark: _Toc36567509][bookmark: _Toc44341127]4.3.42	RRMPolicyMember <<dataType>>
[bookmark: _Toc35878265][bookmark: _Toc36220081][bookmark: _Toc36474179][bookmark: _Toc36542451][bookmark: _Toc36543272][bookmark: _Toc36567510][bookmark: _Toc44341128][bookmark: _Hlk24128033]4.3.42.1	Definition
This <<dataType>> represents an RRM Policy member that will be part of a rRMPolicyMemberList. A RRMPolicyMember is defined by its pLMNId and sNSSAI (S-NSSAI). The members in a rRMPolicyMemberList is assigned a specific amount of RRM resources based on settings in RRMPolicy_.

The above quoted paragraph clearly shows that each RRM Policy Member can be associated with an S-NSSAI. As a result, the slice-related resource (such as PRB usage, RRC connections and DRB usage) allocation policy can be transmitted to RAN through management interface.
In addition, TS28.541 also specifies RRM Policy Ratio for slice-related resource allocation to realize RRM Policy Information Object Class, which is quoted as below,
[bookmark: _Toc19888217][bookmark: _Toc27405090][bookmark: _Toc35878235][bookmark: _Toc36220051][bookmark: _Toc36474149][bookmark: _Toc36542421][bookmark: _Toc36543242][bookmark: _Toc36567480][bookmark: _Toc44341098]4.3.36	RRMPolicyRatio
[bookmark: _Toc19888218][bookmark: _Toc27405091][bookmark: _Toc35878236][bookmark: _Toc36220052][bookmark: _Toc36474150][bookmark: _Toc36542422][bookmark: _Toc36543243][bookmark: _Toc36567481][bookmark: _Toc44341099]4.3.36.1	Definition
This IOC represents the properties of RRMPolicyRatio. RRMPolicyRatio is one realization of abstract RRMPolicy_ IOC. RRMPolicyRatio has three attributes, apart from those inherited (DN, resourceType, rRMPolicyMemberList). 
[image: ]
Figure 4.3.36-1 Structure of RRMPolicyRatio
[bookmark: OLE_LINK19]-	The attribute rRMPolicyMaxRatio defines the maximum resource usage quota for the associated rRMPolicyMemberList, including at least one of shared resources, prioritized resources and dedicated resources. The sum of the ‘rRMPolicyMaxRatio’ values assigned to all RRMPolicyRatio(s) name-contained by same MangedEntity can be greater than 100.
-	The attribute rRMPolicyMinRatio defines the minimum resource usage quota for the associated RRMPolicyMemberList, including at least one of prioritized resources and dedicated resources, which means the resources quota that need to be guaranteed for use by the associated rRMPolicyMemberList. The sum of the ‘rRMPolicyMinRatio’ values assigned to all RRMPolicyRatio(s) name-contained by same MangedEntity shall be less or equal 100.
-	The attribute rRMPolicyDedicatedRatio defines the dedicated resource usage quota for the RRMPolicyMemberList, including dedicated resources. The sum of the ‘rRMPolicyDedicatedRatio’ values assigned to all RRMPolicyRatio(s) name-contained by same MangedEntity shall be less or equal 100.
The following are the definition for above mentioned three resource categories:
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]-	Shared resources: means the resources that are shared with other rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in RRMPolicyRatio(s) name-contained by the same ManagedEntity). The shared resources are not guaranteed for use by the associated rRMPolicyMemberList. The shared resources quota is represented by [rRMPolicyMaxRatio-rRMPolicyMinRatio].
-	Priortized resources: means the resources are preferentially used by the associated RRMPolicyMemberList. These resources are guaranteed for use by the associated RRMPolicyMemberList when it needs to use them. When not used, these resources may be used by other rRMPolicyMemberList(s) (i.e. the rRMPolicyMemberList(s) defined in RRMPolicyRatio(s) name-contained by the same ManagedEntity). The prioritized resources quota is represented by [rRMPolicyMinRatio-rRMPolicyDedicatedRatio]
-	Dedicated resources: means the resources are dedicated for use by the associated RRMPolicyMemberList. These resources can not be shared even if the associated RRMPolicyMember does not use them. The Dedicated resources quota is represented by [rRMPolicyDedicatedRatio].
From above quoted figure, we obtain that the resource is classified as dedicated, prioritized and shared resources, and three ratio attributes actually indicate percentage of resources that can be used for RRM Policy Member list which is associated with a list of S-NSSAIs.
The above definitions in TS28.541 give clear descriptions for slice-based radio resource allocation, and can be regarded as baseline for the introduction of slice PRB usage as a load metric for MLB.
Next, we give a simple scenario on how the load reporting of slice PRB usage can help the base station to make appropriate operation,


Figure 1 An example of the usage of Slice PRB usage
Assuming gNB1 is making decisions to offload some UEs that are served by Slice1, and two potential target gNB2 and gNB3 are under consideration. Through Resource status update message, gNB2 indicates that there’re still dedicated PRBs for Slice1 that are not occupied; while gNB3 indicates that all dedicated PRBs for Slice1 have been used. So gNB1 will choose to offload those UEs to gNB2 since the offloaded UEs can still be served by remaining dedicated PRBs for Slice1.
The above example assumes that OAM distribute the same RRM policy, namely, the same values for ratio attributes to both gNB2 and gNB3. For cases when different values for ratio attributes are assigned, more discussions are needed to achieve a reasonable approach for load reporting of Slice PRB usage.
Proposal 1: Introduce Slice PRB usage as a load metric, and FFS on details.
3	Conclusion
This contribution discusses load balancing enhancement, and provides following proposals,
Observation 1: There’s no unified way to calculate Slice Available Capacity, and the inter-operability issue still exists.
Proposal 1: Introduce Slice PRB usage as a load metric, and FFS on details.
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