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1 Introduction 
In RAN #58, a Rel-12 Study Item “Small Cell Enhancements for E-UTRA and E-UTRAN – Physical-layer Aspects” has been approved, which is a follow-on study after the completion of another Study Item targeting scenarios and requirements for small cell enhancements [1][2]. In this contribution, we discuss our views on some of evaluation  assumptions for the Rel-12 Study Item. 
2 Discussion
2.1 Inter-site CA with ideal or limited backhaul
Inter-site carrier aggregation (inter-site CA) is considered as one of important deployment scenario, particularly combined with the separation of C-plane and U-plane, for providing efficient support of mobility and high spectral efficiency per area in hotspots or densely populated areas. 

Inter-site CA is defined as carrier aggregation, from a UE perspective, involving at least two different transmission and reception points with at least two different carriers. Compared with Rel-11 CoMP, which assumes the presence of small cells within the overlaid macro-cell coverage on the same frequency, inter-site CA generally includes different frequencies and partially overlapped frequency allocation between macro and small cell layers.
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Figure 1:  Inter-site carrier aggregation 
In terms of coordination between macro and small-cell layers, inter-site CA may be classified into ideal backhaul (typically, intra-eNB CA cases) and non-ideal backhaul (non-intra-eNB CA cases) cases. 

· Ideal-backhauling:

·  Dynamic scheduling coordination between macro and small cells, similar to Rel-11 CoMP
· Limited backhauling:

· Semi-static coordination between macro and small cells.

The outcome of the preceding SI on small cell scenarios and requirement states that the small cell enhancements should evaluate the impact of the actual backhaul delays [1]. Thus during the evaluation phase, the assumption on the backhaul condition should be included as an important assumption among other evaluation assumptions, and potential improvement features should be clarified in relation to the backhaul condition, i.e., whether ideal or limited backhaul is assumed between the macro- and small-cell layers, and an assumed delay in the case of limited backhaul. 
Rel-11 CoMP has focused on the ideal backhaul case while limited backhaul is also being widely used in real employments. Hence, inter-site CA with limited backhaul should be given a high priority while the evaluation campaign should target both ideal and limited backhaul conditions.
2.2 Assumptions on spectrum usage for inter-site CA
In terms of spectral usage, to support inter-site CA, at least two carriers should be assumed. It seems reasonable to assume different frequencies between macro and small cells for dense small-cell environments while the same frequency allocation for sparse-small cell environments. 
When using two carriers, the downlink spectrum allocation that can support inter-site CA can be divided into two spectrum allocation scenarios shown in Fig. 2, where available spectrum (f) is shown as a function of UE position (s) to illustrate the difference between the two frequency allocation scenarios: 

· Scenario 1 [Fig. 2(a)]: a carrier supports macro cells and another carrier supports both macro and small cells.

· Scenario 2 [Fig. 2(b)]: a carrier supports macro cells and another carrier supports only small cells. 

Although more general inter-site carrier aggregation should allow additional carrier aggregation at each of macro and small cell sites, for the purpose of physical layer evaluation, the above two scenarios may be enough to cover all the necessary physical-layer features for evaluation.
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Figure 2: Spectrum allocation (downlink) for inter-site CA
Regarding the further details of evaluation scenarios, most of the evaluation methodology that has been developed for Rel-11 CoMP can be largely reused for sparse small cell deployment, including wireless channels, small cell placement, and UE distribution. For dense small cell deployments, new evaluation scenarios can be developed by applying modifications to the existing Rel-11 CoMP evaluation scenarios.  

3 Conclusions

Inter-site CA with limited backhaul should be given a high priority in the evaluation while the evaluation campaign should target both ideal and limited backhaul conditions.
Two dual-carrier scenarios with dense and sparse small cells, respectively, are proposed as baseline scenarios for evaluation:
· Scenario 1
· A carrier supporting macro cells only and another carrier supporting both macro and small cells.
· Presumably with sparse small cells
· Scenario 2
· A carrier supporting macro cells and another carrier supporting only small cells. 
· Presumably with dense small cells
The evaluation assumptions, such as wireless channel models, small cell placement and UE distribution, that have been developed for Rel-11 CoMP can be largely reused for the case of sparse small cell deployments. For dense small cell deployments, additional evaluation scenarios can be added by applying modification such as small cell placement and UE distribution to the existing Rel-11 CoMP evaluation scenarios.
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