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1   Introduction
The WID on RAN Aspects of RAN Sharing Enhancements was approved in RAN#65[1]. This work is a continuation of the previous TR [2]. 

The justifications for the WI [1] are:

· In case of GateWay Core Network (GWCN), CN overload can result in a situation where an overloaded PLMN starves another PLMN, thus leading to unfairness.  The existing Overload Start/Stop mechanisms are the most suitable baseline to support RAN and CN sharing scenarios. The procedures may need to be enhanced to fully support the reuse of GUMMEI List.
· Sharing is normally based on agreed quota or share ratio. However, the legacy Mobility Load Balancing (MLB) does not take such quota into consideration and may lead to a problem as high-lighted during the RSE SI phase. 

· Current mechanisms do not allow a hosting provider to calculate DL and UL data volumes  used by a partcipating operator. Hence, new functions need to be introduced to enable  Aggregated DL and UL data volume collection per PLMN and per QoS profile parameters. Depending on Sharing Operators agreement, QoS profile may be limited to a subset of standard parameters (e.g. QCI). This requires further evaluation and interaction with other groups, e.g. SA5/RAN2.
The objectives of [1] are:

· Enhance relevant S1 overload procedure(s),

· Enhance X2 Resource Status reporting procedure,

· Introduce means to quantify and monitor data volume per PLMN and per QoS profile parameters (e.g. QCI).
In this paper we discuss the scope of the new WI and propose a way forward for actions needed in the WI.

2   Discussion
The work in this WI can be divided into three separate areas, one for each bullet in the objectives. This is discussed in the following sub sections
2.1   Enhance relevant S1 overload procedure
In the TR [2], it was concluded that the existing Overload Start/Stop mechanisms are the most suitable baseline to support RAN and CN sharing scenarios. The procedures may need to be enhanced to fully support the reuse of GUMMEI List.
The enhancement that was identified was that in case multiple Overload procedures are triggered for different PLMN-IDs, the situation that the last Overload Start/Stop will override the existing triggers may happen. Therefore procedures may need to be enhanced to fully support the reuse of GUMMEI List IE.
One solution to this is to modify the overwrite behaviour so that an overload start/stop with a specific PLMN, overwrite previous overload indications for this PLMN only. And an overload start/stop without specific PLMN should override all previous overload indications. 
Open issues on Enhance relevant S1 overload procedure are:
· Open Issue1: how to specify the usage of GUMMEI List IE
· Open Issue2: updated overwrite behaviour of S1 overload procedure when per PLMN overload is introduced.

2.2   Enhance X2 Resource Status reporting procedure
In the TR[2], the following scenarios were identified: 

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,

Case C)
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.

The following problem description was identified:

Current load-balancing algorithms may be triggered by a congestion or overall load imbalance between two neighbour cells. In case of Scenarios (a) and (b) these existing mechanisms are not sufficient to take into account sharing operator load.

In the conclusions of the TR [2] it was concluded that that MLB in RAN Sharing can be addressed by means of enhancing the Resource Status reporting.
And the following solutions were identified for the enhancements of the load reporting functions:

Alt. 1: the resource status reporting is differentiated by operator identification.


In this solution, all load information (i.e. for intra-LTE case, radio resource usage, HW load indicator, TNL load indicator, Cell Capacity Class value and 
Capacity value) are reported on a per individual Sharing Operator basis (e.g. per PLMN ID or group of PLMN IDs).

Alt. 2: the resource status reporting is enhanced by indicating only the available resource for specific sharing operator(s).


Instead of reporting all the load information of each Sharing Operator, in this solution only the available resource (e.g. Composite Available Capacity Group IE or PRB utilisation) for individual sharing operators (e.g. per PLMN ID or group of PLMN IDs) is reported.

Alt. 3: in addition to the load information reporting, the agreed quota for each sharing operator is also reported.


In addition to the load information report, the agreed quota for each sharing operator is also reported in this solution.

When looking into the problem a bit more, the benefit of adding this is that a cell would know the available load of specific operator(s) in the neighbour cell and could decide on a suitable target for MLB. For example, eNB A, notice that the share for operator A is almost fully used, there is a need to offload some UEs of operator A. eNB A needs to know how much free resources are available in neighbour cells for operator A. One neighbour eNB B, may have a similar resource situation, with almost no free space of UE for operator A, while eNB C has more room for UEs from this operator. eNB A may then choose to handover UEs of operator A to eNB C.
In order to provide per PLMN available capacity of the neighbour cells to eNB A, there are several potential open issues needs to be considered:
Open issues on Enhance X2 Resource Status reporting procedure are:

· Open Issue1: which information should be provided to the neighbours for individual sharing operators? 

· Alt1: all load information (i.e. for intra-LTE case, radio resource usage, HW load indicator, TNL load indicator, Cell Capacity Class value and 
Capacity value) for individual sharing operators are reported
· Alt2: only the available resource (e.g. Composite Available Capacity Group IE or PRB utilisation) for individual sharing operators is reported
· Why is PRB utilisation listed as one way to indicate available resources in alt2? This does not show the available resources but rather the used resources?
· Open Issue2: is there a need to explicitly send the quota?
· Alt1, could Cell Capacity Class value IE indicate the agreed quota for each sharing operator or do we need to add a new IE to indicate this?
· Alt 2: Is it needed to send the quota if we send the available resource per PLMN, e.g. Capacity value.
· Open Issue3: How should this per PLMN reporting be implemented related to the existing load reporting? 
· Do we add a new IE for per PLMN reporting, or do we add a single PLMN IE and send multiple reporting with different PLMN?
· Open Issue4: Should the PLMN be included in the resource status request? 

· If it is not included, the reporting eNB may include PLMN that are not interested by the neighbour.
· Open Issue5: Is there any need for improvements?
· With the increased information exchange, is there any need to specify when the load per PLMN shall be signalled, e.g. some form of event based reporting for per PLMN reporting?
2.3   Introduce means to quantify and monitor data volume per PLMN
In the TR [2], it was concluded that aggregated DL and UL data volume are collected per PLMN and per QoS profile parameters, which could be used to reflect the resource usage per PLMN in the eNB. There was a discussion on the granularity for which this should be reported, e.g. per QCI or per QoS profile (e.g. QCI, guaranteed bit rate, ARP, …). 
We would like to bring the attention to RAN3 on RAN2 LS to SA5 in in R2-143998 where RAN2 clarifies that TB (transport block) related measurements per PLMN should “introduce no foreseen functional changes to RAN2 specifications and it is up to each vendor’s implementation to collect them per PLMN ID basis.” We assume that the same is also true for throughput measurement (TS 36.414). We would suggest that RAN3 starts by discussing clarifications how DL and UL volume are collected.
Conclusion: RAN3 starts by discussing clarifications how DL and UL volume are collected.
3   Conclusions and Proposal
In this contribution, we analyses the 3 objectives of the WI, get the open issues for the first 2 objectives as below:
Open issues on Enhance relevant S1 overload procedure are:
· Open Issue1: how to specify the usage of GUMMEI List IE
· Open Issue2: updated overwrite behaviour of S1 overload procedure when per PLMN overload is introduced.

Open issues on Enhance X2 Resource Status reporting procedure are:

· Open Issue1: which information should be provided to the neighbours for individual sharing operators? 

· Alt1: all load information (i.e. for intra-LTE case, radio resource usage, HW load indicator, TNL load indicator, Cell Capacity Class value and 
Capacity value) for individual sharing operators are reported
· Alt2: only the available resource (e.g. Composite Available Capacity Group IE or PRB utilisation) for individual sharing operators is reported
· Why is PRB utilisation listed as one way to indicate available resources in alt2? This does not show the available resources but rather the used resources?
· Open Issue2: is there a need to explicitly send the quota?

· Alt1, could Cell Capacity Class value IE indicate the agreed quota for each sharing operator or do we need to add a new IE to indicate this?
· Alt 2: Is it needed to send the quota if we send the available resource per PLMN, e.g. Capacity value.
· Open Issue3: How should this per PLMN reporting be implemented related to the existing load reporting? 
· Do we add a new IE for per PLMN reporting, or do we add a single PLMN IE and send multiple reporting with different PLMN?
· Open Issue4: Should the PLMN be included in the resource status request? 

· If it is not included, the reporting eNB may include PLMN that are not interested by the neighbour.
· Open Issue5: Is there any need for improvements?
· With the increased information exchange, is there any need to specify when the load per PLMN shall be signalled, e.g. some form of event based reporting for per PLMN reporting?
For the third objective, we got the conclusion below:

Conclusion: RAN3 starts by discussing clarifications how DL and UL volume are collected.
It is proposed to adopt these open issues and conclusion as the way forward of the WI.
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