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1 Introduction

The WI proposal on RAN Aspects of RAN Sharing Enhancements for LTE has been agreed in [1], including the identified objectives:

“•
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 intend to discuss the resource reporting related issues and propose the way forward on this topic.
2 Discussion
The resource reporting related issues have been discussed in SI stage [2] for the following cases based on the specified requirements in TS 22.101 [3].

“The Hosting E-UTRAN Operator shall be able to specify the allocation of E-UTRAN resources to each of the Participating Operators in the following cases:

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.”

In addition, the following issue has been identified: 

“Current load-balancing algorithms may be triggered by a congestion or overall load imbalance between two neighbour cells. In Case A) and Case B) these existing mechanisms are not sufficient to take into account sharing operator load.”

Taking into account the special consideration [2], it is acknowledged that current mobility load balancing mechanisms lack the possibility to report per PLMN or per PLMN-group load levels. Such reporting would allow the RAN to gain an understanding of the resources in use per sharing operator with respect to pre-set resource limits, and help performing load balancing also taking into account per sharing operator resource agreements. It is therefore agreed to enhance X2 Resource Status reporting procedure.
Proposal 1: It is proposed to agree that X2 Resource Status reporting procedure enhancement should focus on allowing the RAN to gain an understanding of the resources in use per sharing operator with respect to pre-set resource limits.
Load Reporting 
As specified in TS 36.423, the load information (i.e. cell measurement results) consists of:

-
Hardware Load Indicator
- S1 TNL Load Indicator
Both indicators above are reported as ENUMERATED (LowLoad, MediumLoad, HighLoad, Overload, ...).
- Radio Resource Status
It indicates the usage of the PRBs (including DL GBR PRB usage, UL GBR PRB usage,  DL non-GBR PRB usage, UL non-GBR PRB usage, DL Total PRB usage and UL Total PRB usage) as the ratio of the corresponding used PRBs to the total number of PRBs available, as specified in TS36.314. 
- Composite Available Capacity Group (i.e. Cell Capacity Class Value and Capacity Value)
It indicates the overall available resource level in the cell in Downlink and Uplink as the ratio of the amount of resources available relative to the total E-UTRAN resources in a cell.
In order to provide an understanding of the resources in use per sharing operator with respect to pre-set resource limits, first of all, load information should be reported at per PLMN or per PLMN-group levels. Secondly considering in both Case A)
and Case B), the actual resource allocation in an eNB for sharing operators during the reporting period may vary it is thus important that the assumed quota for each sharing operator should be also reported.
Proposal 2: It is proposed to agree that X2 Resource Status reporting procedure is to be enhanced to report all load information at per PLMN or per PLMN-group levels as well as the assumed quota for each sharing operator.
3 Conclusion
In this paper, we have discussed the resource reporting related issues, and propose the way forward on this topic:
Proposal 1: It is proposed to agree that X2 Resource Status reporting procedure enhancement should focus on allowing the RAN to gain an understanding of the resources in use per sharing operator with respect to pre-set resource limits.

Proposal 2: It is proposed to agree that X2 Resource Status reporting procedure is to be enhanced to report all load information at per PLMN or per PLMN-group levels as well as the assumed quota for each sharing operator.
4 References

[1] RP-141671, “New WI proposal: RAN Aspects of RAN Sharing Enhancements for LTE”
[2] TR 36.856, “Study on RAN Sharing Enhancements”
[3] TS 22.101, “Service principles”[image: image1.jpg]Y




