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Discussion
1 Introduction 
In RAN3 #83bis it was Agreed that Resource Status Update message should be enhanced to indicate load on a per-PLMN granularity [1]. SA1 has identified a Valid Scenario in [2] where a need for additional, unplanned, E-UTRAN capacity by a Participating Operator arises (e.g. in the case of big mass-events) the Shared E-UTRAN can provide means to allocate available spare capacity to the Participating Operator. Under such situations for the MLB to work, neighbours have to know each other’s’ total capacity per PLMN-ID.
Currently, only the total cell bandwidth is exchanged using existing X2 procedures. This is of no use when bandwidths are allocated in cells independently and dynamically. Hence, this contribution argues that X2 Setup and eNB Configuration Update procedures need to be enhanced to notify instantaneous bandwidth per PLMN-ID. It subsequently provides a text proposal for a possible inclusion in TR 36.856.
2 Discussion

2.1 MLB in Dynamic Bandwidth Allocation Situations:
In order to realize per PLMN-Specific load balancing, eNBs have to know used up capacity per PLMN-ID at each neighbor as well as available capacity per PLMN-ID in case dynamic resource allocation is possible at eNBs. This is true for DL Transmission Bandwidth and UL Transmission Bandwidth related to FDD as well as similar IEs corresponding to TDD found in Served Cell Information of X2 Setup Request/Response and eNB Configuration Update messages.  Hence, these IEs have to be enhanced to indicate available bandwidth per PLMN-ID granularity. 
Observation 1: Currently only the total cell bandwidth is exchanged using existing X2 procedures.

In order to take Advantage of the Resource Status Update message related enhancement Agreed in RAN3 #83bis, Similar enhancements are needed to exchange the instantaneous available capacity per PLMN-ID.Proposal 1: RAN3 is kindly requested to consider cell bandwidth related enhancements Solicited and to Agree on the text proposal provided.
3 Conclusion and proposals
This contribution first highlights that current mechanisms lack exchanging available capacity on a per PLMN-ID basis between neighbours in a RAN Sharing Situations where dynamic Resource Allocations are possible independently at each eNB. In the light of this, it subsequently Argues that enhancements are needed to relevant X2 procedures to indicate instantaneous residual bandwidth per PLMN-ID. Based on this, this paper makes the following Observation, proposal and provides a text proposal:
Observation 1: Currently only the total cell bandwidth is exchanged using existing X2 procedures.

Proposal 1: RAN3 is kindly requested to consider cell bandwidth related enhancements Solicited and to Agree on the text proposal provided.
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5 Text proposal

	*** Fist change ***


4.z
Support for MLB in RAN Sharing 
Hosting E-UTRAN Operators have the need to optimize E-UTRAN resource usage within the shared E-UTRAN for a particular coverage area. At the same time, the agreed shares of E-UTRAN resources based on a single cell and sector for each Participating Operator need to be respected. Likewise, Participating Operators have the need to optimize their E-UTRAN resource usage among shared and unshared E-UTRAN for a particular coverage area.
The capability to perform load balancing on an individual Participating Operator's traffic basis within a shared E-UTRAN should be supported. 

The capability to perform load balancing on the combined traffic of all the Participating Operators within a shared E-UTRAN should be supported. 

The capability to perform load balancing between an individual Participating Operator's traffic within a shared E-UTRAN and traffic in that Participating Operator's unshared E-UTRAN where the shared and unshared E-UTRAN coverage overlaps should  be supported.
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
4.z.1. Problem description:

a)
Current load-balancing algorithms may be triggered on noticing of imbalance in terms of the overall load in two adjacent neighbor cells. These existing mechanisms are not able to take into account per sharing operator load.
4.z.2 Solutions:

Following high-level solutions have been identified for (a):

1) Load balancing among Shared neighbour cells has to take current Load per PLMN ID and agreed quota per PLMN ID into consideration
It was agreed in RAN3 #83bis that RESOURCE STATUS UPDATE message will be enhanced for the purpose of indicating load per PLMN-ID granularity. 
Currently, only the total cell bandwidth is exchanged using existing X2 procedures. This is of no use when bandwidths are allocated in cells independently and dynamically. Hence, enhancements are needed to relevant X2 procedures to indicate instantaneous residual bandwidth per PLMN-ID.
	*** Remaining text not changed ***


9
1

