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1 Introduction 

Mobility load balancing was agreed to be a part of RAN Sharing in RAN3#83 meeting. As depicted in TR22.852, the agreed sharing of cell capacity can be predefined among multiple operators. Moreover， the legacy MLB mechanism does not take the load per operator into account. So the MLB mechanism shall be enhanced for RAN Sharing. This contribution investigates the drawbacks of the legacy MLB mechanism for RAN sharing and gives some proposals. 
2 Discussion

2.1 Scenario of MLB in Shared RAN
As depicted in Fig1, the Cell A and Cell B are adjacent cells. The Operator 1 is allowed to use 70% of cell capacity of A and B, and Operator 2 is allowed to use 30 % of cell capacity of A and B. And the Operator 1 is the hosting operator. The load of Cell A is 40%.The Operator 2 use 35% of cell capacity and the operator 1 use 5% of cell capacity. The load of Cell B is 80%.The Operator 2 use 5% of cell capacity and the operator 1 use 75% of cell operator. The Cell A should trigger LB operation to Cell A for transferring partial PLMN2 UE to Cell B, although the Cell A is lightly load. Meanwhile, the Cell B also triggers LB operation to Cell A for balancing the load of Operator 1 between two cells.
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Fig 1 Load balancing between Shared RAN
2.2  MLB related functions
In the Intra-frequency scenario, the following functions are normally included in the scope of MLB:

· Load Reporting
· Adapting handover and/or reselection configuration 
· Load balancing action based on handover
2.2.1 Load Reporting
The radio resource usage of Operator 2 in Cell B exceeds its guaranteed cell capacity (Fig 1). Cell B can request Cell A to measure and report the resource usage of PLMN 2 in Cell A. But current mechanism does not support the resource measurement based on each PLMN ID. And PLMN ID is not included in RESOURCE STATUS REQUEST, RESOURCE STATUS RESPONSE and RESOURCE STATUS UPDATE. 
2.2.1.1 RESOURCE STATUS UPDATE 

This message is sent by eNB2 to neighbouring eNB1 to report the results of the requested measurements.

Direction: eNB2 ( eNB1.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	eNB1 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB1
	YES
	reject

	eNB2 Measurement ID
	M
	
	INTEGER (1..4095,...)
	Allocated by eNB2
	YES
	reject

	Cell Measurement Result
	
	1
	
	
	YES
	ignore

	>Cell Measurement Result Item
	
	1 .. <maxCellineNB>
	
	
	EACH
	ignore

	>>Cell ID
	M
	
	ECGI

9.2.14
	
	
	

	>>Hardware Load Indicator
	O
	
	9.2.34
	
	
	

	>>S1 TNL Load Indicator
	O
	
	9.2.35
	
	
	

	>>Radio Resource Status
	O
	
	9.2.37
	
	
	

	>>Composite Available Capacity Group
	O
	
	9.2.44
	
	YES
	ignore

	>>ABS Status
	O
	
	9.2.58
	
	YES
	ignore


In Addition, some measurement results only reflect the total usage of a whole cell. e.g.

· HW load indicator (UL/DL HW load: low, mid, high, overload),

· TNL load indicator (UL/DL TNL load: low, mid, high, overload),

Proposal 1: The measurement and the reporting of the resource usage for each PLMN ID should be supported in Resource Status Procedure. 

2.2.2 Adapting handover and/or reselection configuration
In the intra-frequency scenario, Mobility Setting Change procedure is used to change the HO border and avoid the Ping-Pong HO between two adjacent cells.  As depicted in Fig 1, both Cell A and Cell B trigger the LB operations to each other. According to the description in TS36.300, the HO parameters included in Mobility setting change procedure is the cell specific and does not taken PLMN ID into consideration.
TS36.300   22.4.1.4 
Adapting handover and/or reselection configuration
The source cell informs the target cell about the new mobility setting and provides cause for the change (e.g. load balancing related request). The proposed change is expressed by the means of the difference (delta) between the current and the new values of the handover trigger. The handover trigger is the cell specific offset that corresponds to the threshold at which a cell initialises the handover preparation procedure. Cell reselection configuration may be amended to reflect changes in the HO setting. The target cell responds to the information from the source cell. The allowed delta range for HO trigger parameter may be carried in the failure response message. The source cell should consider the responses before executing the planned change of its mobility setting.
Therefore, the current mechanism cannot support this situation. And we propose that the Mobility Settings Change procedure needs to be modified for RAN Sharing. 
Proposal 2: the Mobility Settings Change procedure needs to be modified for RAN Sharing
3 Conclusion
In this contribution, some proposals are given as below:
Propose 1: The measurement and the reporting of the resource usage for each PLMN ID should be supported in Resource Status Procedure.
Propose 2: the Mobility Settings Change procedure needs to be modified for RAN Sharing
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