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1 Introduction

In RAN#66, the study of RAN Sharing Enhancements for UMTS has been approved for RAN3. One of the objectives of this study item is:

· Study possible solutions regarding, e.g., how to monitor RAN resources usages with differentiation of signalling and user traffic, and how to enhance the load info exchange to balance the usage per operator.

It has been discussed in RAN3#87bis that the solution of Adding PLMN ID into Common Measurement procedure should be included. However, no consensus was made for the conclusion part. In this contribution, the proposed TP as follows will be further discussed and captured in TR.
2 TP for TR 25.756

5.1
Requirement List: Traffic differentiation, admission control and load balancing
1) Traffic Differentiation: The requirement consists of supporting differentiation of traffic associated with individual Participating Operators and shall be able to limit QoS available for traffic of the UEs of a Participating Operator (e.g. “best effort” if not enough resources are available).

2) Admission Control: The requirement consists of allowing a shared UTRAN to be able to conduct admission control based on the allocated UTRAN resources for each Participating Operator with a margin of tolerance.

3) Load Balancing: The requirement includes enabling a Hosting RAN Operator to have the capability to balance the User Traffic load individually for each Participating Operator within a shared UTRAN.

5.1.1
Potential Solutions 

In UTRAN a potentially numerous number of cells can be served by the same RNC. A shared RNC is able to know by means of configuration the resource allocation for each participating operator. Further, an RNC is able to know by existing signalling the Selected PLMN Identity for each connected UE, which allows the RNC to identify the sharing operator to which the UE belongs. The Selected PLMN ID is provided to the RRC during procedures such as UE RRC connection, RANAP based relocation, RNSAP based relocation. An RNC is also aware of the resources that each served UE is using
/* partially omitted */
5.1.1.2
Inter RNC Legacy Solution 

This solution addresses Requirement 1), 2) and 3).

In this scenario multiple RNCs are considered and RNC domains overlap in part or in full. This is considered in Figure 1.

It should be pointed out that in mobility load balancing a UE is relocated not because of strict radio reasons but because of load reasons. This implies that failure in performing relocation for load balancing reasons may not necessarily imply Radio Link Failures.

It has to be noted that the current standard allows for the exchange of cell load information between RNCs. In fact, such information can be exchanged by means of 

· Common Measurements procedures: where the Load Value IE, RT Load Value IE and NRT Load Indication Value IE are exchanged, indicating the percentage of load occupied in a cell

· Information Exchange procedures: where the Cell Capacity Class Value IE is exchanged, indicating the overall capacity of a cell and therefore allowing for correct interpretation of the load information exchanged via Common Measurements

Moreover, relocation procedures (both via RNSAP and RANAP) allow for an indication of the Selected PLMN Identifier IE for the relocated UEs. 
/* partially omitted */
5.1.1.x
Common Measurements Solution
Currently, the exchange of cell load information between RNCs is permitted and the load information can be exchanged by means of Common Measurements procedures and Information Exchange procedures. The RNC is able to report the load information either periodically or triggered by the event.

In the same coverage, the share of every participating operator may be different, while the reported cell load is the load brought by more than one participating operators. 

For the purpose of retrieving the load of each participating operator, the sending RNC should report the cell load of individual operator within one message. Then the receiving RNC can decide which operators’ UE could be relocated to the sending RNC. 
This solution requires reusing the existing load balancing mechanism, and changing the load information reporting as per PLMN basis. It could be applicable for fixed allocation cases. 
/* partially omitted */
5.1.2
Conclusions

· Intra RNC Legacy Solution:

· According to current standard, an RNC can perform resource allocation and enforcement of resource quota on a per sharing operator basis as per requirements in TS22.101. 

· The requirements in TS22.101 on load balancing can be fulfilled for scenarios consisting of one RNC domain.

· Inter RNC Legacy Solution:

· It is possible, according to current standard, to perform load balancing, resource allocation and admission control across RNCs on a per sharing operator basis and according to TS22.101 requirements. 

· This solution requires to adopt a relocation procedure to find out whether there is available capacity in the target RNC cell for the Participating Operator serving the relocated UE.
· Common Measurements Solution: 

· This solution allows to perform load balancing, resource allocation and admission control across RNCs on a per sharing operator basis and according to TS22.101 requirements. 

· The solution requires to exchange load information per PLMN basis between RNCs in cases where the static resource allocation enforcement is applied.
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