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1	Introduction
Last RAN3 meeting achieved the following agreement and FFS related to slice PRB usage,
The number of allocated (utilized % with respect to cell capacity) PRBs is reported per slice (FFS whether to split into GBR and nGBR)
Solution for reporting utilised PRBs is proposed in 0149/0288. How the non-utilised PRBs could possibly be reported with the GBR/nGBR split? To be continued...
In this contribution, we discuss additional information needed to be exchanged, besides slice PRB usage, to obtain non-utilised PRBs per slice.
2	Discussion
Last RAN3 meeting has agreed to introduce slice PRB utilization with respect to total cell capacity, and there is still one remaining issues that need to be further discussed,
· Whether to exchange shared, prioritized and dedicated PRB utilization; if yes, whether to additionally exchange RRM policy ratios
Regarding this remaining issue, as indicated by TS 28.541 [1], radio resource is classified as dedicated, prioritized and shared resources which are divided by three ratio values, i.e. rRMPolicyDedicatedRatio, rRMPolicyMinRatio and rRMPolicyMaxRatio.
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.
Based on the above classification, the benefits of introducing RRM policy ratios to reflect slice resource classification can be simply illustrated by the following 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 classification 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.
Observation 1: It is necessary to reflect slice PRB utilization for each slice resource classification; otherwise it is probable for the source to make wrong choice on potential target.
Proposal 1: Exchange dedicated, prioritized and shared slice PRB utilization with respect to cell capacity separately, instead of exchanging slice PRB utilization alone.
Next question is whether to additionally exchange RRM policy ratios. What we need to consider is what a node can obtain from slice PRB utilization from adjacent nodes without RRM policy ratios, which can also be illustrated by 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 dedicated/prioritized PRB usage will be reported as 0.15, and the actual available PRBs for Slice 1 is 15 (unused number of dedicated/prioritized PRBs)+10 (unused number of shared PRBs)=25;
For load reporting for Node2, suppose 0 shared PRBs are used, and 48 dedicated PRBs are used for Slice1, then the Slice1 dedicated/prioritized PRB usage will be reported as 0.48, and the actual available PRBs for slice 1 is 22+10=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. If the source node decides where to offload UEs by slice PRB utilizations without RRM policy ratios, it may make the wrong decision.
As a result, to avoid the situation described as above, additional information, namely the slice policy needs to be 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 severe issue.
Proposal 2: Additionally exchange RRM policy ratios on top of separate dedicated, prioritized and shared slice PRB utilizations.
Proposal 3: Agree TPs on Xn and F1 in companion contributions.
3	Conclusion
This contribution discusses load balancing enhancement, and provides following proposals,
Observation 1: It is necessary to reflect slice PRB utilization for each slice resource classification; otherwise it is probable for the source to make wrong choice on potential target.
Proposal 1: Exchange dedicated, prioritized and shared slice PRB utilization with respect to cell capacity separately, instead of exchanging slice PRB utilization alone.
Proposal 2: Additionally exchange RRM policy ratios on top of separate dedicated, prioritized and shared slice PRB utilizations.
Proposal 3: Agree TPs on Xn and F1 in companion contributions.
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