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Introduction
The following is a text proposal for TR 25.820 v1.0.0 section 5.2 Deployment Configurations.  

The changes capture the discussion from [1] and [2].
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5.2 Deployment Configurations

A number of different deployment configurations have been considered for Home (e)NodeB. The aspects which define  these 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 channel or co-channel

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

· Fixed or adaptive (DL) maximum transmit power

· Fixed: HNBs have a set fixed maximum transmit power 

· Adaptive: HNB’s sense interference to existing networks, and adjust maximum transmit power accordingly

The following configurations are considered and are described in more detail in the following sections.

A.   
CSG, Dedicated channel, Fixed Power
B.   
CSG, Dedicated channel, Adaptive Power
C.   
CSG, Co-channel, Adaptive Power
D.   
Partial Co-Channel  

E.   
Open Access, dedicated or co-channel
5.2.1 Configuration A. CSG, Dedicated Channel, Fixed Power

HNB is configured as a Closed Subscriber Group.  Access to HNB is controlled through an arrangement between the HNB owner and by the network operator.  Access is restricted to a very limited number of UE; the majority of UE do not have access to the HNB.  Therefore, a CSG covers the partially open system, as discussed in [89].
The HNB is deployed on a dedicated channel; i.e. a channel that is not used within the macro layer.  The worst case dedicated channel deployment is the adjacent channel.  The worst case adjacent channel deployment is when the adjacent channel is owned by a different operator.

Although the HNB is deployed on the dedicated frequency with respect to the macro network, a co-channel interference scenario remains between HNB’s.  HNB’s must share the same frequency, hence co-channel coexistence must be analysed within a dense population of HNB.

In this configuration,  the Home NodeB’s maximum transmit power could potentially be fixed by the operator to be lower than the Maximum Transmit power capability.  As analysed in detail in Annex B, the reduced power limit ensures the dominance of the HNB with respect to a macro cell is appropriately bounded.  Therefore, the HNB cell size is limited with respect to a weak macro signal.  Consequently, the HNB can operate with a fixed maximum power level even at the edge of a macro cell.  
5.2.2 Configuration B. CSG, Dedicated Channel, Adaptive Power

HNB is configured as a Closed Subscriber Group.  

The HNB is deployed on a dedicated channel.

Maximum transmit power may be set as high as the maximum capability of the HNB class of basestation.  However, higher maximum power level shall only be used when appropriate for the deployed environment, and when the resulting interference is acceptable. 
5.2.3 Configuration C. CSG Co-channel, Adaptive Power

HNB is configured as a Closed Subscriber Group.  

The HNB is deployed on the same channel as the macro network.  This is considered the worst case interference scenario; consequently this is the highest risk deployment.  Power levels used by the Home Node B and all attached UE’s must be set as appropriate for the deployed environment.

The fixed maximum transmit power limit is not considered feasible for co-channel deployment and has been removed from further analysis. 

5.2.4 Configuration D. Partial Co-Channel
Partial co-channel is proposed for CSG operation for HNBs.  This works by limiting frequencies which are shared by the “macro layer” and the HNB, as shown in Figure 1.  The macro layer uses the all available frequencies, whereas the home NodeB only uses a subset – the shared part.  Macro UEs can operate on any frequency.  Macro UEs in the shared part experiencing “pathological” interference from home NodeBs can move to the clear part. 

Whist this configuration is indented as a solution for CSG operation, it may also be applicable to Open access in order to limit the influence of the HNB in the overall network and allow more control over mobility. 
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Figure 1 Spectrum arrangement for Macro and Home Node Bs
Figure 2 shows how this could be implemented in UTRAN. Two channels are needed, one for Macro+HNB, the other for Macro only. Macro-only UEs experiencing HNB interference in channel 1 would handover to channel 2.
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Figure 2 Spectrum arrangement for UTRAN
Figure 3 shows how this could be implemented for EUTRAN.  Since it has scalable bandwidth, it does not necessarily require two channels as with UTRAN.  Provided the HENB sub-band does not overlap the central 6 RBs of the macro’s channel, then it will not prevent UEs receiving the BCH and SCH and connecting to the macro layer.  Frequency hopping and Frequency dependent scheduling will ensure UEs experiencing HNB interference on part of the band will still be able to function. 
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Figure 3  Spectrum arrangement for EUTRAN
Providing UEs hand over to the clear channel when experiencing HNB interference , the performance of this configuration should be similar to that of configuration A (dedicated channel, fixed power)
5.2.5 Configuration E: Open Access, dedicated or co-channel

Open access Home NodeBs serve all UEs, in the same way as other NodeBs do [33,34,55].   
The results referenced in Section 5.3 explain the level of openness supported by a HNB deployment when explaining the model and assumptions used.
A completely open system is already covered by the existing classes of Node B.
Open issues: 

· Handover performance due to rapid handover between many small cells; may need to support larger cell sizes, or faster user speeds [37]

· Support of complete macro services may require stricter BS requirements (e.g. MBMS SFN would require stricter frequency accuracy) [37]

From an RF perspective, the Open Access Home (e)NodeB is similar to the Local Area NodeB  and therefore it has been proposed to include them under this class [52].  This would then resolve the above open issues.
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