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1   Introduction
According to the discussion in RAN3#74 meeting, the Operational Carrier Selection for Pico and HeNB are still FFS. This paper provides the solutions for the Pico and HeNB in X2 available case.

2   Discussion
2.1   Operational carrier selection for Pico

In RAN3#74 meeting, it was proposed in [1] that operational carrier(s) selection for Pico should be performed by OAM system, and the existing X2AP procedures/messages can help to bring some flexibility, i.e. switch on/off cells according to ICIC, load, carrier information, etc. 
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Figure 1, Operational Carrier Selection for Pico
In order to avoid the interference, the Pico gathers the information of neighbors, including 
(1) Carrier information of neighboring eNBs via X2 setup procedure, including EARFCN, Transmission Bandwidth, etc.
(2) Interference information of neighboring eNBs via ICIC procedure, including OI, HII, RNTP, ABS information
(3) Load Status of neighboring eNBs via resource status report procedure, including Hardware Load, S1 TNL Load, Radio Resource Status, ABS Status, etc.
Proposal 1: OAM configures the operational carriers to Pico, Pico performs Cell activation/deactivation according to the load, interference information, etc.
2.2   Operational carrier selection for HeNB
In RAN3#74 meeting, it was clarified that autonomous carrier selection is already possible at HeNBs. In particular HeMS provides the HeNB with a list of carriers that can be used. HeNB can then choose between one of them (and of course notify HeMS). HeNBs have a NL function that allows them to scan the environment.
That means that when a HeNB in X2 available case powers up, it gets the operational carrier list from HeMS. During the operation, it selects the operational carrier according to the load, interference information, etc. 
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Figure 2, Operational Carrier Selection for HeNB
Proposal 2: HeMS configures the operational carrier list to HeNB, HeNB select the operational carrier according to the load, interference information, etc.
2.3   Interference information issue

Although the procedures above are workable without spec impact, there is one small thing that could be considered.
According to the descriptions in TS36.423 [2]:

The purpose of the Load Indication procedure is to transfer load and interference co-ordination information between eNBs controlling intra-frequency neighboring cells.

An eNB initiates the procedure by sending LOAD INFORMATION message to eNBs controlling intra-frequency neighbouring cells. 

That means the eNB will exchange the intra-frequency cells, the interference information of other inter-frequency cells may not be exchanged. 
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Figure 3, Intra-frequency ICIC
Take Figure 3 as an example, eNB1 has Cell1, 2, 3 in f1, f2, f3; eNB2 has Cell4, 5 in f1, f2; eNB3 only has Cell6 on f1. According to the current spec, the eNB3 may only be able to get the interference information of intra-frequency Cell 1 in eNB1 and Cell4 in eNB2. 

In case the eNB3 would like to open a cell in f2 or f3, it does not know in f2 and f3, whether the interference from/to neighbours is high or low, whether there is ABS resources or not. Hence it is hard for eNB3 to make a proper selection between f2 and f3.

There is a straight forward solution to avoid this limitation, i.e. to exchange the ICIC information of all the served cells among neighbours.
Proposal 3: To exchange the ICIC information of all the served cells among neighbours to enhance the carrier selection procedures.
3   Conclusion
Based on the analyses, we propose RAN3 to agree the operational carrier selection procedures in section 2.1, 2.2 as the way forward of Operational carrier selection for Pico and HeNB.
Proposal 1: OAM configures the operational carriers to Pico, Pico performs Cell activation/deactivation according to the load, interference information, etc.

Proposal 2: HeMS configures the operational carrier list to HeNB, HeNB select the operational carrier according to the load, interference information, etc.

And as a further optimization, it is proposed to agree proposal 3
Proposal 3: To exchange the ICIC information of all the served cells among neighbours to enhance the carrier selection procedures.

If the proposal is agreed by RAN3, Huawei will be happy to provide a CR this meeting. 
The Related Text Proposal is shown as below,
--------------------The START of the Change--------------------

8.3.1

Load Indication

8.3.1.1
General

The purpose of the Load Indication procedure is to transfer load and interference co-ordination information of all the served cells between eNBs.

The procedure uses non UE-associated signalling.

8.3.1.2
Successful Operation


[image: image4.emf] 

eN B 1  

LOAD  INFORMATION  

eN B 2  


Figure 8.3.1.2-1: Load Indication, successful operation 

An eNB initiates the procedure by sending LOAD INFORMATION message to neighbouring eNBs. 

--------------------The END of the Change--------------------

4   Reference
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[2] 3GPP TS36.423 X2 application protocol (X2AP)
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