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1 Introduction
In the last RAN4#52bis meeting, further way forward was agreed in [1] that the remaining work in RAN4 for interference management techniques to be considered should mainly focus on the categories of control channel protection, frequency selection, and smart power control. Although more advanced approaches that would require substantial standardisation work are not likely to be considered in the Release 9 time frame, we recommended here that such schemes should still be included for the HeNB technical report [2] and be potentially considered for Release 10 or later releases based on RAN4 agreement in [3] that the HeNB technical report [2] should note other methods for future reference.
Several previous contributions have considered information exchange between eNBs and HeNBs e.g. [4-9] in order to support enhanced interference management on uplink and downlink. Several options exist for such information exchange. A text proposal for the draft TR [1] to capture these approaches is proposed.
2 Text Proposal
7.4
HeNB Self-configuration
:
7.4.X Information Exchange between eNBs and HeNBs
The provision of information exchange between eNBs ↔ HeNBs and HeNBs ↔ HeNBs has potential benefits in allowing HeNBs to take account of uplink and downlink conditions at nearby eNBs and HeNBs when configuring power and/or resource blocks to use in uplink and downlink. This section summarises the information exchange schemes between eNBs and HeNBs that could be considered for future releases (beyond Release 9 HeNB).
Possible approaches for performing the information exchange are illustrated in Figure 7.4.X-1 and their potential benefits and drawbacks are described in the following:
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Figure 7.4.X-1: Illustration of information exchange for Over-the-Air and Network based approaches
1. Over-the-air, direct eNB to HeNB

Potential benefits of this approach include:

· No impact to network load.

· Low latency for information signalled from eNB to HeNBs.

While this approach may offer low latency, there are several drawbacks:

· The eNB may not always be visible from the HeNB, even though there are victims requiring protection.
· For some advanced approaches for managing interference, it may be desirable to send different information to different groups of eNBs or HeNBs. An over the air broadcast would preclude such operation. 

· For FDD HeNBs, the downlink would need to be interrupted whenever information is read over the air. 

· Significant changes to eNB implementation

2.  Over-the-air, (H)eNB to HeNB via UE

In this approach a UE connected to the HeNB monitors information broadcast from the eNB and forwards it to the HeNB. 
Potential benefits of this approach:

· For FDD HeNBs, the downlink would not need to be interrupted to receive information over the air.
Potential drawbacks to this approach:

· Increased latency relative to 1.

· Not backwards compatible with rel8 UEs.

· The eNB may not always be visible from the home UE, even though there are victims requiring protection.

· For some advanced approaches for managing interference, it may be desirable to send different information to different groups of eNBs or HeNBs. An over the air broadcast would preclude such operation. 

· Significant changes to eNB implementation

3. X2 based interface between eNB and HeNB, and between HeNBs
The potential benefits of this approach:

· Higher accuracy of information received at destination than the Over-the-Air approach
· Different information can be sent to different groups of eNBs or HeNBs

The potential drawbacks of this approach:

· The eNB may have large numbers of HeNBs within its coverage area which potentially means the macro would need to deal with many messages to/from HeNBs. However there are several ways in which this could be mitigated e.g. X2 could be between macro eNBs and HeNBs via HeNB gateways only, with the HeNB gateways performing a distribution/aggregation function towards the HeNBs. To reduce the complexity further the set of supported X2AP procedures could be limited, e.g. no handover over X2, and only sending Load Indication (OI, HII, RNTP) in the direction macro eNB to HeNB.
· Potentially large latency. However in [4] it was discussed that the adaptation of HeNB parameters based on X2 could be relatively slow, such that changes in interference/loading at eNB are not tracked on a sub-frame by sub-frame, or frame by frame, basis, but rather more slowly as the traffic load varies on the eNB. Simulation results in [4] showed that with 50ms X2 latency such relatively slow adaptation still offers significant performance benefits. Similarly simulation results in [9] also showed significant performance benefits with X2 signalling including signalling latency.
4. S1 based interface between eNB and HeNB, and between HeNBs
In some cases it is likely that direct physical links would not exist between (H)eNBs and HeNBs, and as such X2 would be a logical interface sharing a similar physical path to S1. With this in mind it could be argued that the information exchange could be made over S1 instead of X2. If compared to the X2 based approach there are some potential benefits to this approach:

· Higher accuracy of information received at destination than the Over-the-Air approach
· Different information can be sent to different groups of eNBs or HeNBs

· S1 signalling interface already exist in the current specifications

Potential drawbacks of this approach:

· It is undesirable to add new functionality to MME or to increase the processing load on the MME 

· Increased latency 

· Lack of alignment between eNB↔eNB, eNB↔HeNB and HeNB↔HeNB SON/interference management. 

· Potential lack of alignment with likely future evolutions of interference management in Release 10 and beyond (assuming that these would more likely be based on X2 than S1)
3 Conclusions

A TP for the TR 36.9xx is proposed which discusses several options for information exchange between eNBs and HeNBs. 
After above considerations, it is also felt that flexible operations should be allowed for operators to choose one or combination of information exchange approaches in HeNB deployment.
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