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1   Introduction
During RAN3#85bis meeting, following Open Issues were identified for further discussion:

MLB1: define and consequences of case a and b.

MLB2: all load information or only available capacity?

MLB3: send the quota as well?

MLB4: report in one message or multiple messages?

MLB5: PLMN in the request?

MLB 6: new event triggered? 

MLB 7: for Case c (described in the TR), no need to enhance the RSR (resource status reporting)?

In RAN3#87 meeting, only the scenarios were discussed for this topic, the following scenarios were listed:
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.
After the discussion, there are still different views on what to handle as priority 1. 
In this contribution, we provide our view on resource status reporting enhancement in RAN sharing.
2   Discussion
Although there was no agreement made during email discussion of the scenarios, at least case a) and c) were interested by some companies.  In this section, we provide our view on the standard impact of these two scenarios.

Proposal 1: the potential standard impacts of scenario a) and c) are different, it is better to leave the decision on the down selection of these scenarios to operators.

2.1   Standard impact to support case a)
Take Figure1 as the example of case a):
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Figure1 scenario case a)

In Cell B, the PLMN1 used all its resources, PLMN2 still have lots of resources unused. When Cell A would like to handover UEs to Cell B, the UE 4 and UE5 are in similar radio condition:
· If per PLMN resource status reporting is performed between Cell A and Cell B
· Cell A will be able to know that Cell B is overloaded for PLMN1. 
· The UE5 belongs to PLMN2 will be handover to Cell B successfully

· If per PLMN resource status reporting is not performed between Cell A and Cell B

· Cell A may select UE 4 to be handover to Cell B

· Cell B will reject the Handover, may with cause “No Radio Resources Available”
· Cell A will know that Cell B is overloaded for PLMN1 during this period

· After some period, the Cell A may try again the Handover to Cell B for PLMN1 UEs

It is clearly that if per PLMN resource status reporting is performed, the source eNB will be able to have more information to make HO decision in case a).
Proposal 2: If case a) is interested by operators, it is preferred to support per PLMN resource status reporting, the source eNB will be able to have more information to make HO decision.

2.2   Standard impact to support case c)
In case c) first UE come first UE served allocation, if there is still resources available, the target eNB will not reject the Handover due to reason of no resources for a PLMN, hence the issue above in case a) is not exist. The per PLMN resource status reporting between eNBs are not needed for case c).

Proposal3: The per PLMN resource status reporting between eNBs is not needed for case c).

2.3   How to enhance the resource status reporting in case a)?
MLB2: all load information or only available capacity?
MLB3: send the quota as well?
Because the eNB knows the selected PLMN information of each UE, the eNB is able to know the Radio Resource Status (DL/UL GBR/non-GBR/Total PRB usage) and S1 TNL load for individual sharing operator. It is hard to get the detailed Hardware Load per PLMN, hence it is preferred to exchange the “Only available capacity”.

The “only available capacity” could be the Composite Available Capacity Group, Radio Resource Status (PRB usage), or a new introduced IE. If the Composite Available Capacity Group is used, it is eNB implementation on how to perform the measurement, e.g. PRB usage, amount of PDCP SDU bits, or other factors. Hence it is preferred to use the Composite Available Capacity Group. 
As defined in TS36.423, the composite available capacity consists of the Cell Capacity Class Value and the Capacity Value. We can use the Cell Capacity Class Value as the cell capacity class for the entire cell, and introduce per PLMN Capacity value to indicate the available capacity of the PLMN compares to the entire cell capacity.

Conclusion 1: exchange the available capacity for each individual sharing operator, by introducing per PLMN Capacity Value. There is no need to exchange the quota via X2 interface.
MLB4: report in one message or multiple messages?
As discussed in section 2.3, only the Capacity Value IE needs to be enhanced per PLMN, it is more efficient to report multiple PLMNs load in one message instead of sending multiple messages. There was previously a discussion on backward compatibility. From our point of view, the different solutions have no difference regarding backward compatibility. The important part is to define the presence and criticality in an appropriate way.
Conclusion 2: report the Capacity Values of multiple PLMNs in one message.

MLB5: PLMN in the request?
Because neighbour cells may be shared by different operators, or some of them maybe a non-shared cell, in order to avoid unnecessary signalling exchanging, PLMN information in the RESOURCE STATUS REQUEST message is needed. By using this method, we only request information that is valid for the node which initiates the request.
Conclusion 3: include the PLMN information in the RESOURCE STATUS REQUEST message.
MLB 6: new event triggered? 
In LTE, only periodic reporting is supported, with the Reporting Periodicity 1000ms, 2000ms, 5000ms, or 10000ms. But the load information on a per PLMN basis is only needed in case the neighbour cell is becoming overloaded, where the remaining resources per PLMN may need to be considered in the source cell, hence having periodic reporting for the non-overloaded cell is not necessary. It may be better to add event triggered reporting, to allow the eNBs to send the resource status reporting in case of the cell is becoming overloaded.

Conclusion 4: Consider adding event triggered reporting, to allow the eNBs to send the resource status reporting in case of the cell is becoming overloaded. The detailed event triggered mechanism needs further study. 
3   Conclusion / Proposals
In this contribution, we analyses the standard impact for case a) and c) in RAN sharing, get the proposals below:
Proposal 1: the potential standard impacts of scenario a) and c) are different, it is better to leave the decision on the down selection of these scenarios to operators.

Proposal 2: If case a) is interested by operators, it is preferred to support per PLMN resource status reporting, the source eNB will be able to have more information to make HO decision.

Proposal3: The per PLMN resource status reporting between eNBs is not needed for case c).

About how to support per PLMN resource status reporting in case a), several conclusions were made:

Conclusion 1: exchange the available capacity for each individual sharing operator, by introducing per PLMN Capacity Value. There is no need to exchange the quota via X2 interface.
Conclusion 2: report the Capacity Values of multiple PLMNs in one message.

Conclusion 3: include the PLMN information in the RESOURCE STATUS REQUEST message.
Conclusion 4: Consider adding event triggered reporting, to allow the eNBs to send the resource status reporting in case of the cell is becoming overloaded. The detailed event triggered mechanism needs further study. 

If case a) is interested by operators, it is proposed to agree the stage 2 CR in R3-150565 [2] and stage3 CR in R3-150566 [3] on per PLMN resource status reporting.
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