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Discussion
1 Introduction
During the RAN3 meeting #87, the discussion focused on the scenarios where RAN sharing is used practically. As the starting point, 5 scenarios were defined:

Case a) static allocation, i.e. guaranteeing a minimum allocation and limiting to a maximum allocation,

Case b) static allocation for a specified period of time and/or specific cells/sectors,

Case c) first UE come first UE served allocation.

Case d) first UE come first UE served allocation, namely an equal access by sharing operators to available resources in the cell.: per PLMN resource limitation, taking place when the cell reaches an overloaded status, may be enforced.

Case e) first UE come first UE served allocation, namely an equal access by sharing operators to available resources in the cell: per PLMN resource limitation, taking place when the cell reaches an overloaded status, shall be enforced.
The discussion did not conclude concerning the elimination of the scenarios that are not relevant, but some important points were made:

· The only operator that actively participated in the discussion emphasized that the key aspect in practical RAN sharing deployments is monitoring of resource utilisation, not limiting it.

· No operator offered any suggestions how resource limitations (“quotas”) are expected to work: are they to be imposed on physical, or higher layer, are they to concern each cell individually, or wider areas (e.g. whole shared network).

This paper attempts to draw conclusions from the above.
2 Discussion

2.1 Scenarios
This topic has been widely discussed over email, so here only key points are reminded:

Case (c) does not require any further interpretations: it assumes no quota is ever imposed, users are served as if they belong to the same PLMN. This scenario has been confirmed as used in real shared networks.

Case (a) assumes the quotas on resource allocation are permanently imposed, i.e. none of sharing operators may allocate more resources that the quota allows.

The most interesting are cases (b), (d) and (e). Case (b) assumes temporary imposing of limitations, while (d) and (e) clarify that the limits are to be applied during congestion. Therefore, (d) and (e) are subsets of case (b). Difference between the two is if the limits are to be applied. In the discussion it was explained that if configured, they shall be observed; however, it is up to the operator to configure them or not. Therefore, the difference is about the policy and as such beyond RAN3’s competence. We can therefore conclude, that case (b) is valid, but it is within RAN3’s competence to make it more specific:
Case (b): static allocation for a specified period of time and/or specific cells/sectors, i.e. per PLMN resource limitation is enforced when the cell reaches an overloaded status; it is up to the operator whether an enforcement shall be in place or not.
Proposal 1: It is proposed to consider the 3 cases defined in SA2 as relevant for future work in RAN3, but with the clarifications presented above.
The next step is to define the understanding of quota. Common understanding is that it is to concern all the traffic. However, as discussed before, it may still have different form (e.g. physical resource limit or user plane throughput) and apply to each cell separately, or be configured over wider area. The understanding of quota is crucial for solution to be defined. E.g., if the quota is to apply to physical resources, handover negotiations may need to be included in the WI; if the quota is to apply to each cell individually, the quota may need to be exchanged among cells to enable correct interpretation of available capacity, etc. Therefore, as long as the expectations concerning quota are not presented and agreed, discussion on solutions to address cases (a) and (b) will be futile. 
Proposal 2: Discussion on solutions addressing cases (a) and (b) is to be suspended until expectations concerning the quota are proposed and agreed.
2.2 Solutions for MLB
As mentioned above, the email discussion confirmed one point: monitoring of resource and network utilisation is very relevant for operators using RAN sharing. This must be therefore addressed, taking into account the only confirmed sharing scenario, i.e. case (c). 

In case (c) the UE are treated according to the simple rule: “first in, first served”. However, even if improbable, there may be a scenario considered, where the PLMN is the only differentiator between two or more UEs. In that case, the scheduler may take the PLMN information into account in MLB decisions. If so, some load information may be beneficial, though not necessary.
A simple mechanism to assist an eNB when making the decision on load balancing with two UEs of two PLMN, otherwise in identical situation, may be exchange of PRB allocation per PLMN. Considering that quotas are not applicable, the eNB may assume that sharing proportions in the area should be statistically similar and therefore the information on PRB allocation per PLMN will indicate which UE should be picked for load balancing.

Proposal 3: RAN3 should consider if case (c) creates any requirements for MLB that are specific to RAN sharing. If the information on sharing situation at neighbour cells is decided to be relevant, it should be enabled as allocated PRB per PLMN.

3 Conclusions
In this paper, we’ve summarised the email discussion and drown conclusions from the provided input. These conclusions led us to 3 proposals:
1) It is proposed to consider the 3 cases defined in SA2 as relevant for future work in RAN3, but with the clarifications presented above.
2) Discussion on solutions addressing cases (a) and (b) is to be suspended until expectations concerning the quota are proposed and agreed.
3) RAN3 should consider if case (c) creates any requirements for MLB that are specific to RAN sharing. If the information on sharing situation at neighbour cells is decided to be relevant, it should be enabled as allocated PRB per PLMN.
If the discussion on the needs for MLB, in scenario based on case (c), concludes that the enhancements are needed, we propose to use the provided CRs are the base for the selection of the signalling [1,2].
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