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1	Introduction
Last meeting, an agreement is achieved stating that PRB related load metric will be enabled to be reported per slice on F1 and Xn, and FFS on details. In addition, several options on details for slice PRB related load metric have been provided during last meeting.
In this contribution, we discuss the details of defining slice related load metric.
2	Discussion
Last meeting slice PRB related load metric was agreed to be introduced on F1 and Xn, and stg3 details needs further discussion. During the email discussion of last meeting, several options on stg3 have been mentioned, which can be generalised as follows,
Option1: Exchange utilization per slice
Option2: Exchange available PRBs per slice
Option3: Exchange slice policy per slice, and utilization per slice
Option4: Exchange available PRBs per slice, and utilization per slice
Where slice policy in Option3 actually means RRM policy ratios indicated by TS 28.541 [1], which is shown as follows,
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Figure 4.3.36-1 Structure of RRMPolicyRatio
Note that rRMPolicyMaxRatio and rRMPolicyMinRatio are mandatory while rRMPolicyDedicatedRatio is optional, as specified in TS 28.541. Therefore, at least Max and Min ratios can be signalled through management interface to inform RAN of RRM policy for slices.
Above four options seems to cover most possibilities for slice PRB load reporting, and we are still open to other options, if other solutions can be proven to be efficient and simple.
Observation 1: Above four options can be regarded as baseline for discussions on stg3.
In addition, TS 28.541 has classified slice resource types as dedicated resource, prioritized resource and shared resource. It is worth thinking about whether it is beneficial to report PRB utilisation/available PRB per slice resource type. In our opinion, reporting per slice resource type is apparently beneficial.
As a simple example, assuming there are a total of 99 PRBs with two slices, each of which has 33 dedicated/prioritized PRBs and 33 shared PRBs, there are two nodes configured with such slice related RRM policy. Apparently, a node with 90% dedicated/prioritized resource utilization and 10% shared resource utilization, is different from another node with 10% dedicated/prioritized resource utilization and 90% shared resource utilization; however, if slice resource type is not considered, both node will report the same PRB utilization, which may result in the situation that the source node makes the wrong choice on the potential target nodes.
Proposal 1: Consider to report PRB utilization/available PRB per resource type per slice.
The next question is the definition of per slice PRB utilization/available PRB.
There are two different ways of defining available PRB: either by a percentage or by a value. If we also take slice resource type into consideration, the percentage should reflect 1’) the available PRB percentage compared to the total PRBs configured for one slice resource type, while the value should reflect 2’) the number of free PRBs for one slice resource type.
We need to choose a definition for available PRBs from 1’) and 2’).
In contrast, there are three different ways of defining PRB utilization: 
a) by percentage which is equal to the used PRBs for a slice over the total number of PRBs for the cell, OR,
b) by percentage which is equal to the used PRBs for a slice over the total number of PRBs configured for the slice, OR,
c) by value which is the number of the used PRBs for a slice.
If we also take slice resource type into consideration, then,
a) will additionally report 1) the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs for the cell, OR,
b) will additionally report:
b1) the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs configured for the slice, OR,
b2) the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs configured for a slice resource type within a specific slice.
c) will additionally report 3) the number of the used PRBs for a slice resource type within a specific slice.
And we need to choose a definition from 1), 2a), 2b) and 3).
Proposal 2: If available PRB is decided for slice related load reporting, choose a definition for PRB utilization from the following:
· the available PRB percentage compared to the total PRBs configured for one slice resource type.
· the number of free PRBs for one slice resource type.
Proposal 3: If PRB utilization is decided for slice related load reporting, choose a definition for PRB utilization from the following:
· the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs for the cell.
· the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs configured for the slice.
· the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs configured for a slice resource type within a specific slice
· the number of the used PRBs for a slice resource type within a specific slice
The next essential question is whether it is enough to exchange PRB utilization only. In our opinion, the answer is ‘No’. What we need to consider is what a node can obtain from slice PRB utilization from adjacent nodes.
According to above discussion, slice PRB utilization can be defined as a) b1) or b2).
As an example, assuming there are two potential targets with 3 identical slices, both of which are configured with 100 PRBs in total,
Node1 is configured with 30 PRBs dedicated/prioritized for Slice1, 30 dedicated/prioritized for Slice2, 30 dedicated/prioritized for Slice3, and 10 for sharing.
Node2 is configured with 70 PRBs dedicated/prioritized for Slice1, 10 dedicated/prioritized for Slice2, 10 dedicated/prioritized for Slice3, and 10 for sharing.
For load reporting for Node1, suppose 0 shared PRBs are used, and 15 dedicated/prioritized PRBs are used for Slice1, then the Slice1 PRB usage could be reported as 0.15 by definition a), (0+15)/(10+30)=0.375 by definition b1), or 0.5 by definition b2), and the actual available PRBs for Slice 1 is 10+15=25;
For load reporting for Node2, suppose 0 shared PRBs are used, and 48 dedicated PRBs are used for Slice1, then the Slice1 PRB usage could be reported as 0.48 by definition a), (0+48)/(10+70)=0.6 by definition b1), or 48/70 by definition b2), and the actual available PRBs for slice 1 is 10+22=32.
What we can get from above example is: the node reporting higher slice PRB usage (Node2 in our example) actually has more available PRBs under all definition a), b1) and b2). If the source node decides where to offload UEs by a slice PRB usage alone, it may make the wrong decision.
As a result, to avoid the situations described as above, additional information, namely the slice policy needs to be additional transmitted for load reporting. During the email discussion of last meeting, there’s concern that the slice policy will be exposed to other nodes; however, since the slice policy is configured by OAM, exchanging slice policy doesn’t seem to cause any issue.
As a summary, we need to exchange PRB utilization/available PRB per resource type per slice, and we also need to consider exchanging slice policy for load reporting.
Proposal 4: If PRB utilization is decided for slice related load reporting, consider to additionally exchange slice policy for load reporting.
3	Conclusion
This contribution discusses load balancing enhancement, and provides following proposals,
Proposal 1: Consider to report PRB utilization/available PRB per resource type per slice.
Proposal 2: If available PRB is decided for slice related load reporting, choose a definition for PRB utilization from the following:
· the available PRB percentage compared to the total PRBs configured for one slice resource type.
· the number of free PRBs for one slice resource type.
Proposal 3: If PRB utilization is decided for slice related load reporting, choose a definition for PRB utilization from the following:
· the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs for the cell.
· the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs configured for the slice.
· the percentage which is equal to the used PRBs for a slice resource type within a specific slice over the total number of PRBs configured for a slice resource type within a specific slice
· the number of the used PRBs for a slice resource type within a specific slice
Proposal 4: If PRB utilization is decided for slice related load reporting, consider additionally exchanging slice policy for load reporting.
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