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1   Introduction
During RAN3#87bis meeting discussion, there were two working assumptions agreed:
· WA: eliminate case a2 of cases to be supported (cases to be supported are therefore case a1, case b and case c).

· WA: for Intra frequency: no need of PLMN exchange to cover case a1 and case b (and case c)

	· Case c: first come, first serve: all

· Case b: enforce/guarantee allocation of resources per PLMN limit only during specific time period/area

· case a1: enforce/guarantee allocation of resources per PLMN limit only when in overload or during specific time period

· case a2: enforce/guarantee allocation of resources all the time


And it is still FFS that for inter frequency case, in case a1 and case b, do we need per PLMN exchange for supporting the scenario of two eNBs of different frequency which are collocated?

In this contribution, we analyses whether per PLMN load exchange is needed or not in the inter-frequency case.
2   Discussion
As it was discussed in [1], in order to fulfill the requirement in the following note in TS 22.101, enhancement of Resource Status Reporting to report load per PLMN is not needed for intra-frequency mobility.
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Considering of inter-frequency case, assuming a UE served by operator A on freq1 in a source cell1 belongs to eNB1. 
· If all the inter-frequency neighbour cells are in freq2, the source eNB may select the target cell based on the measurement results from the UE together with the cell individual offsets. In order to maximize the throughput in freq2, per PLMN load exchange is not needed.

Conclusion1: If all the inter frequency neighbour cells are in the same frequency, per PLMN load exchange is not needed.

· If there are candidate neighbour cells in different frequencies, currently the eNB may rank the neighbour cells based on the UE measurement results, frequency offsets and cell individual offsets. 
Note: The neighbour cells load may have already been considered in the frequency offset and cell individual offset.

Take the three scenarios in Figure1 as the examples. 

· There is available resource in cell2, but there is no more available resource for operator A in Cell2. 

· Assuming rank in eNB1: Cell2>Cell3 in scenario1 and scenario2, Cell2>Cell3>Cell5>Cell4 in scenario3.
· The eNB1 decides to handover the UE towards Cell2, and sends Handover request to eNB2.
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Figure 1 inter-frequency mobility
· Scenario1: both cell2 and cell3 belongs to eNB2

· As said in [1] that “the target eNB may override the target cell selected by the source eNB”, per PLMN load exchange is not needed.

· If intra-eNB load balancing is performed by eNB2, probably that there is also no available resource for operator A in cell3. Then the eNB2 may reject the handover request, or the eNB may accept the handover and drop some bearers with lower ARP in cell2/3.

Conclusion2: in scenario1, the candidate neighbour cells in different frequencies belong to the same eNB, per PLMN load exchange is not needed.
· Scenario2: cell2 belongs to eNB2, cell3 belongs to eNB3

· eNB2 may send HO failure to eNB1with the cause e.g. “No Radio Resources Available in Target Cell”. 
· The eNB1 will be able to know that there is no resource for operator A, eNB1 may not trigger Handover of operator A’s UE towards cell2 in a period.  
· Although per PLMN load exchange is not needed for this “attempt failure” solution, the eNB is not able to know when the neighbour cell has available resource for the operator, it has to try again after a while, this may increase the handover interruption time of the UE, “handover too late” may happen.
· It is needed to further compare the “attempt failure” solution and the enhanced per PLMN load exchange solution.

· On the other hand, eNB2 may accept the handover and drop some bearers with lower ARP in cell2.

Conclusion3: in scenario2, different frequencies neighbour cells belongs to different neighbour eNBs, it is needed to further compare the “attempt failure” solution and the enhanced per PLMN load exchange solution.

· Scenario3: the eNB2 provides cell2@freq2 and cell4@freq3, eNB3 provides cell3@freq3 and cell5@freq2. If there is no more available resource for operator A in Cell2@freq2, there is available resource for operator A in Cell4@freq3. 

· If intra-eNB load balancing is performed by eNB2, the available resource status for one operator should be similar in all the cells. That means scenario3 may be a corner case.
· Upon receiving the Handover request, the eNB2 may accept the Handover request, and change the target cell to cell4@freq3. As ranked by eNB1, in freq3, the cell4 is worse than cell3 for the UE, this is not aligned with the principal objective to maximize throughput. But this condition may only appear in a very short period, after UE accesses to Cell4, the intra-freq Handover may be triggered, the UE may be handover to Cell3, i.e. to be served by the best cell in freq3.
· On the other hand, eNB2 may accept the handover and drop some bearers with lower ARP in cell2.
Conclusion4: for scenario 3, different neighbour eNBs provides multiple inter-freq neighbour cells, per PLMN load exchange is not needed.
3   Conclusions and Proposal
Based on the analyses of different inter frequency scenarios, we got conclusions below:
Conclusion1: If all the inter frequency neighbour cells are in the same frequency, per PLMN load exchange is not needed.

Conclusion2: in scenario1, the candidate neighbour cells in different frequencies belong to the same eNB, per PLMN load exchange is not needed.
Conclusion3: in scenario2, different frequencies neighbour cells belongs to different neighbour eNBs, it is needed to further compare the “attempt failure” solution and the enhanced per PLMN load exchange solution.

Note: if per PLMN load exchange is needed, it is proposed to adopt the change in [2] and [3].

Conclusion4: for scenario 3, different neighbour eNBs provides multiple inter-freq neighbour cells, per PLMN load exchange is not needed.
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Note: 	Load balancing capabilities are expected to take into account the allocation of resources to each Participating Operator and the load level for each Participating Operator to the extent possible, so that the principal objective to maximize throughput is not impacted.
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