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Introduction

This document contains a text proposal for TR 25.820, based on the changed structure described in [1], and input from [7].  The summaries of results in [3], and the discussions in [4] and [5], enable to following conclusion on the status of the Home Node B/ e Node B study item.
A section for further study is also included since the conclusions reflect an interim report on the current status of the study item.
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For further study

This report contains considerable analysis of the impact on Home Node B on the macro layer, with a strong emphasis on the downlink.

To complete this study, more analysis may be required for the interference scenarios shown in Table xx, and illustrated in Figure xy. Analysis can be limited to a range of feasible deployment configurations.

Table xx Schedule for Interference Scenarios analysis
	Number
	Aggressor
	Victim
	Status

	1
	UE attached to Home Node B
	Macro Node B Uplink
	completing

	2
	Home Node B
	Macro Node B Downlink
	Nearly complete

	3
	UE attached to Macro Node B
	Home Node B Uplink
	started

	4
	Macro Node B
	Home Node B Downlink
	started

	5
	UE attached to Home Node B
	Home Node B Uplink
	started

	6
	Home Node B
	Home Node B Downlink
	started
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Figure xy Interference scenarios

Summary
The diverse input to this study item on Home Node B / eNode B has revealed that a wide range of possible deployment configurations are envisioned for the HNB.  This study uses interference scenarios to investigate the impact on Home Node B deployment on the existing basestation requirements.  However, the interference scenarios are dependent on the deployment configurations.  Specifically, the most important deployment characteristics are as follows

· Open access or CSG (Closed Subscriber Group)

· Open access HNBs can serve any UE in the same way as a normal NodeB

· CSG HNBs only serve UEs which are a member of a particular Closed Subscriber Group

· Dedicated carrier or co-channel

· Whether HNBs operate in their own separate channel, or whether they share a carrier with an existing (e)UTRAN network

Furthermore, how an operator chooses to manage Home Node B power has a strong impact on the interference analysis.  Therefore, this study distinguished between the following methods of managing the HNB transmit power

· Fixed: HNBs have a set fixed maximum transmit power. 

· Adaptive: HNBs sense interference to existing networks, and adjust maximum transmit power accordingly

Home Node B’s enhance the coverage of a UMTS Radio Access Network in the home environment.  However, it is not feasible to completely control the deployment of the HNB layer within the UMTS RAN.  Therefore, interference due to the HNB is a concern and this report concludes that interference mitigation techniques are required in the case of closed access.  No single method has been identified that completely eliminates interference while maintaining HNB performance for closed access.  It is not the intention of this report to recommend a set of specification or an algorithm that ensures feasibility of the Home Node B.  Rather, this report evaluates the effectiveness of interference control with an acceptable trade-off between macro layer and HNB performance over a set of deployment configurations.  

The analysis of the various configurations resulted in the following observations:
· Open access configuration will result in lower interference levels than Closed Subscriber Group Operation.

· Dedicated carrier deployment results in much lower interference levels than co-channel deployment. 
· A CSG HNB deployment in a dedicated carrier is seen as feasible without adaptive interference mitigation techniques with respect to the macro layer.

· A CSG HNB deployment (whether dedicated or co-channel) requires interference mitigation techniques in order to control the inter-HNB interference for both the downlink and uplink.  
· It is not possible to control the downlink co-channel interference through fixed maximum HNB transmit power setting in case of co-channel CSG HNB deployment.
· A "partial co-channel" approach for UTRAN operating on two channels can provide higher spectral efficiency than obtained with a dedicated carrier approach while maintaining the same cell edge performance.
· In case of CSG co-channel HNB deployment it is possible to control the uplink and downlink interference levels to the macro layer through appropriate selection of interference mitigation parameters and thus maintain a suitable performance trade-off between the HNB and Macro layers.
For a successful Home Node B deployment, minimum performance requirements are needed for all scenarios in Table 1, for both dedicated and co-channel deployment. 

Preliminary RAN4 Conclusions:

Dedicated Carrier Deployment 

To the extent investigated so far, dedicated carrier deployment is feasible for both open and closed subscriber group systems.  Further work is required to investigate uplink co-existence between HNB and Macro layers and to investigate interference mitigation for very high CSG HNB deployment densities.

Co-channel Deployment

To the extent investigated so far co-channel deployment is feasible for open access.  

For closed access, analysis conducted so far indicates that co-channel deployment is feasible if adaptive interference mitigation techniques are used.  Further work is required to summarise the trade-off between HNB performance and the impact on the macro layer and to determine whether an acceptable tradeoff can be identified
Further work is required for high density scenarios as discussed for the dedicated carrier scenario.
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