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1.
Introduction
In last meeting, the discussion on RAN sharing enhancement was initiated. The mobility load balancing procedure was one of the agreed issues to focus on. This paper investigates this issue and shows the possible impacts on the existing procedure. 
2.
Discussion
The requirement about load balancing in TR 22.852 is given as follows: 

4.11.5
Requirements

-
The System shall be able to support load balancing within a shared RAN while respecting the agreed shares of RAN resources based on the whole cell load level and the load level for each operator.

-
When load levels, defined by the Hosting RAN Provider, of individual cells are exceeded the 3GPP System shall be able to enforce agreed maximal usage limits of each Sharing Operator and to reduce the total load of the cell by e.g. preferably handing over UEs to neighbouring cells if possible.
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Fig. 1 GWCN and MOCN 
On the other hand, in last meeting, we have agreed that both the GWCN and MOCN as shown in Fig. 1 should be supported for RAN sharing enhancement.
In the current load balancing mechanism among cells, the resource status request/response/update procedures do not report the status per operator. Therefore, the eNB adjusts the mobility setting parameters for all of the UEs without considering whether they belong to the same operator or not. 
However, in the RAN Sharing situation, the legacy procedure may not be fair to some operator. Based on the negotiated policy among the operators the mobility setting parameters may not need to be changed because the number of UEs of a specific operator is still under control, while for the other operator, the change may be necessary. The current method cannot support the use case above. Therefore, it is necessary to enhance the corresponding resource status request/response/update messages.
For the enhancement, the negotiate policy, e.g., sharing portion, may be configured by OAM. If the dynamic negotiation policy is supported, the X2 setup/X2 configuration update messages could be considered to exchange information between the neighbours. 

About the Resource Status Request/Response/Update procedure, a possible change is given in Fig. 2.
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Fig. 2 Possible change for the resource status procedure. 
Based on the analysis above, the following proposal is suggested:
Proposal) It is proposed to enhance the Resource Status Procedure for RAN sharing enhancement and capture Fig.2 in TR.
3. Conclusions
In this paper, we investigated the possible impacts for load balancing procedure in RAN sharing environment. The following proposal is suggested to RAN3: 
Proposal) It is proposed to enhance the Resource Status Procedure for RAN sharing enhancement and capture Fig.2 in TR.
4. References
[1] TR 22.852 v12.0.0, “Study on Radio Access Network Sharing Enhancements”, June, 2013
[2] TS 22.101 v13.1.0, “Service aspects, Service principles”, Dec., 2013
[3] RP-132116, “Study of RAN aspects of RAN Sharing Enhancements for LTE - Core Part”, NEC, Dec., 2013
[4] R3-140447, “RAN Sharing Enhancement: Way Forward And Agreements”, NEC, Feb., 2014
1
1


    


Radio Access Network Operator X
Shared MME
Shared MME
Shared MME
eNB
S1
.........
CN Operator A
CN Operator B
CN Operator C
.........
eNB
eNB
    


Radio Access Network Operator X
CN
Operator A
CN
Operator B
CN
Operator C
eNB
S1
eNB
eNB
GWCN
MOCN
MME
MME
MME



Sharing
eNB1
Sharing
eNB2
Resource Status Request
Resource Status Response
with Status report per sharing operator
Sharing
eNB1
Sharing
eNB2
Resource Status Update
with Status report per sharing operator



