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1 Introduction

In RAN3#87bis meeting under the RAN Sharing for UTRAN SI, three load balancing solutions have been proposed as follows:

· Solution 1: Intra-RNC/Inter RNC Legacy Solution [1]
· Solution 2: Enhancement to Radio Link Setup Request message of Iur interface [2]
· Solution 3: Common Measurements Solution [3]
The solutions are agreed by companies to be captured in TR. However, the detailed comparison of the solutions was not included. Therefore in this contribution, we would analyze all of them for the aspect of load information exchange in RAN sharing scenario.
2 Discussion
Solution 1: Intra-RNC/Inter-RNC Legacy Solution
· Solution description

In this solution, the source RNC should be aware whether the load of the target RNC is high or not by triggering the relocation procedure. If the target node is overloaded, the relocation attempt of the UE will be rejected.
In this case, the target RNC is able to know which operator the UE belongs to by checking the Selected PLMN ID in the Enhanced Relocation procedure or by sending the RELOCATION REQUIRED message to CN.
· Solution analysis

No specification impact is seen as this is the legacy way. However, this solution has dependency on the relocation procedure, and then the source RNC can understand whether the load of the target RNC is low or not if the resource is assigned statically. It may lead to relocation failure for several times if the target RNC remains overloading.
Furthermore, the Enhanced relocation is not considered as mandatory implementation in all the networks, which means legacy Iur solution may not work.
Solution 2: Enhancement to Radio Link Setup Request message of Iur interface

· Solution description

In this solution, the source RNC will inform the target RNC which operator the UE belongs for hard handover case. 
· Solution analysis

In solution 2 the PLMN ID should be added in the RADIO LINK SETUP REQUEST message over Iur. It is suitable for the static resource allocation. However, the constraint of this solution is that it may lead to Radio Link Setup Failure when the load in target RNC is relatively high, similar as solution 1.

Solution 3: Common Measurements Solution

· Solution description

In this solution, the target RNC and source RNC will exchange the per PLMN load information through the Common Measurement procedure.
· Solution analysis

Similar as in solution 2, the specification change will be adding one PLMN ID IE in the procedure. The only difference is the impacted message, which is Common Measurement for solution 3. This solution aims to meet the load balancing requirement in case that the resource is assigned statically. 
Summary

Based on the analysis above, the comparison of all three solutions is listed in the table below:
	
	Specification impacts
	Pros
	Cons

	Solution 1
	None
	No change in the spec
	Rely on Relocation or Enhanced Relocation procedure;

May cause some relocation failure;

Cannot cover hard handover case.
Iur solution depends on the support of Enhanced Relocation implementation.

	Solution 2
	Add PLMN information in the Radio Link Setup Request message over Iur
	Support hard handover case
	Spec change

	Solution 3
	Add PLMN information in the Common Measurement Report message over Iur
	Applicable for all cases;

No dependency on relocation procedure
	Spec change


3 Conclusion

In this contribution, we analyze the possible load balancing solutions in RAN sharing scenario, and the proposed TP is in [4].
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