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1 Introduction
In last RAN3 meetings, Over the air (OTA) scenario was proposed as one of HeNB channel selection schemes in [1], [2]. In this contribution, an initial analysis on OTA scenarios in HeNB deployment use-case is discussed. 
2 Discussion
In the RAN3, Over the air (OTA) scenario was proposed for channel selection scheme in HeNB deployment scenario. In this contribution, an initial analysis on OTA scenarios in HeNB deployment use-case is discussed.
Possible scenarios on OTA could be assumed as following;
1. Passive OTA
Scheme1: Monitoring radio conditions

HeNB measures radio conditions of neighbour cells (e.g. RSRP) and then decides carrier selection.

2. Active OTA

HeNB monitors some information (e.g. cell load info, cell type, etc) from neighbour nodes (MeNB, PeNB). In this scenario, two types of information notification schemes could be considered.
Scheme2a: Broadcast by SIB

 
Neighbour eNB (e.g. Macro eNB) broadcasts cell selection related information by SIBs and HeNB receives the information. 
Scheme2b: Notification by Relay backhaul link interface
 
HeNB receives channel selection related information via Un like interface.
Initial analyses on these schemes are discussed next section.
3 Initial analysis on the OTA scenarios
In this section, initial analysis on each possible scenario which is assumed in previous section is discussed.  
Scheme1: Monitoring radio conditions
In this scheme, HeNB measures radio conditions of neighbour cells (e.g. RSRP) and then decides carrier selection. This scheme would have little impacts for standardization work since HeNB could perform the monitoring by using existing measurement schemes like that is supported in UE. 
Scheme2a: Broadcast by SIB
In this scheme, it is assumed that MeNB broadcasts some cell selection related information via SIB. HeNB receives those SIB information before cell operation. In order to realize this, additional IEs are needed to be added either in existing SIB or new SIB especially for this purpose. This will need to be defined in RAN2 since currently neither of SIBs contains any information that is able for carrier selection. In addition to the HeNB reception of SIB before cell operation, it is also needed for HeNB to receive the SIB during cell operation because the condition in MeNB may change time by time. For this scheme 2a, HeNB shall be able to synchronize to neighbour cell (e.g. Macro cell) to receive the SIB. When HeNB is before the cell operation, the HeNB can behave like UE in idle mode and use the UE procedure to receive the SIB. When HeNB is in cell operation, the HeNB may need to suspend its cell operation to receive SIB from neighbour cells for the reason of avoiding its own interference. This however will mean that the HeNB will need to interrupt the communication with HeUEs if there are some connected to that HeNB. We think that this point would be one of the most important points for feasibility study in OTA solution because we would need to discuss the possibility on the synchronization with neighbouring cell to receive PDSCH from the neighbouring cell during HeNB cell operation.
Scheme2b: Notification by Relay backhaul link interface 
In Release10 Relay, new interface in backhaul link called “Un” between Donor eNB(DeNB) and Relay Node(RN) was defined. When same frequency is used for both Un and Uu (In-band Relay case), new physical control channel (R-PDCCH) is used to avoid interference from RN Tx to RN Rx. The physical control channel can be reused for MeNB-HeNB communication even during HeNB cell operation. MeNB sends cell selection related information via Un like interface and HeNB receives the information. It is observed that the impacts on the current specifications would be small since Rel-10 Relay schemes could be reused. Similarly to Scheme2a, a method to synchronize to the neighbour cell for receiving the information via Un like interface should be considered.
As the result of above discussion, we propose three scenarios as OTA scenarios.

Proposal 1: Three scenarios can be considered as OTA scenario in HeNB use-case 

Scheme1: Monitoring radio conditions


Scheme2a: Broadcast by SIB

Scheme2b: Notification by Relay backhaul link interface
The scheme 2a and 2b should be discussed in RAN1 and RAN2 for feasibility study and impact analysis. Therefore, RAN3 should send LS to RAN1, RAN2 to ask the feasibility of the OTA schemes. 
Proposal2: RAN3 should send LS to RAN1 and RAN2 to ask for feasibility study on Scheme 2a and 2b.
4 Conclusion
In this contribution, an initial feasibility of OTA in HeNB deployment use-case is discussed. As the result of the discussion, we propose following points for further discussion of OTA scenarios;
Proposal 1: Three scenarios can be considered as OTA scenario in HeNB use-case 

Scheme1: Monitoring radio conditions


Scheme2a: Broadcast by SIB

Scheme2b: Notification by Relay backhaul link interface
Proposal2: RAN3 should send LS to RAN1 and RAN2 to ask for feasibility study on Scheme 2a and 2b.
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