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--- Begin Text Proposal ---
9A
Heterogeneous Deployments

Heterogeneous deployments consist of deployments where low power nodes are placed throughout a macro-cell layout. Different scenarios under consideration that could occur in heterogeneous deployments are discussed in Appendix A.2.1.1.2

The interference characteristics in a heterogeneous deployment can be significantly different than in a homogeneous deployment. Examples hereof are given in Figure 9A.1-1. In case (a), a macro user with no access to the CSG cell will be interfered by the HeNB, in case (b) a macro user causes severe interference towards the HeNB and in case (c), a CSG user is interfered by another CSG HeNB. On the right hand side, case (d), path-loss based cell association (e.g. by using biased RSRP reports) may improve the uplink but at the cost of increasing the downlink interference of non-macro users at the cell edge. 


[image: image1.emf]
Figre 9A.1-1: Examples of interference scenarios in heterogeneous deployments.

In these scenarios, preliminary results indicate that methods for handling the uplink and downlink interference towards data as well as L1/L2 control signaling, synchronization signals and reference signals are important. Such methods may operate in time, frequency and/or spatial domains.
9A.1

Rel-8/9 schemes
Several methods for handling the above-mentioned interference scenarios using the functionality present in Rel-8/9 can be envisioned. Examples hereof include using different carrier frequencies for different cell layers, or, if the same carrier is used across different cell layers, by restricting the transmission power during part of the time for at least one cell layer to reduce interference to control signalling on other cell layers or through different power control schemes as discussed in [TR36.921]. Enhancements to these types of schemes can be considered in releases beyond Rel-9.
9A.2

Non-Rel-8/9 schemes
A common property of the non-Rel-8/9 schemes below is that they provide means for coordination of the control channel interference between cell layers. Examples of some mechanism that might be used for interference handling can be found in Section 8.
9A.2.1
CA-based scheme

Carrier aggregation (CA) with cross-carrier scheduling using CIF , described in Section 5.2 and agreed to be part of Rel-10, can be used for heterogeneous deployments. Downlink interference for control signaling can be handled by partitioning component carriers in each cell layer into two sets, one set used for data and control and one set used mainly for data and possibly control signaling with reduced transmission power. One example is illustrated in Figure 9A.2.1-1. For the data part, downlink interference coordination techniques can be used. Rel-8/9 terminals can be scheduled on one component carrier while Rel-10 terminal capable of carrier aggregation can be scheduled on multiple component carriers. Time synchronization between the cell layers is assumed in this example.
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Figure 9A.2.1-1: One example of carrier aggregation applies to heterogeneous deployments.

9A.2.2
Non-CA based schemes

Several schemes for control-channel interference handling not relying on carrier aggregation can be envisioned, including, but not limited to, time-domain and frequency-domain schemes.

In a time-domain scheme, interference handling for downlink control signalling can be achieved by restricting the transmission during part of the time, possibly in combination with time shifting, for at least one cell layer to reduce interference to control signalling on other cell layers. Time synchronization between the cell layers is assumed in this approach.
In a frequency-domain scheme, the downlink control signalling is transmitted over part of the carrier bandwidth. Interference management can be achieved by using different parts of the carrier bandwidth for control signalling in different cell layers. Time synchronization between the cell layers is assumed.
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