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1. Introduction
In 3GPP RAN #58 meeting, a new study item proposal for physical layer enhancement of small cell was approved for Release 12 [1]. As an initial phase of the discussions, RAN1 plans to discuss the channel characteristics, evaluation methodology and metrics as well as any specific evaluation assumptions for improved spectral efficiency and efficient small cell operation. In this contribution, we provide some views related to general evaluation assumptions.
2. Discussion
2.1 Performance metrics
To evaluate potential technologies for small cell enhancement, the adequate performance metrics with the assumption of new scenarios captured in [2] should be defined first.  From RAN1’s aspect, we consider both throughput and power efficiency as important metrics to evaluate.

Throughput
Small cell is expected to support significantly increased cell capacity, we consider average user throughput as well as typical user throughput, e.g. 50% CDF point as important metrics. We also see that cell-edge performance, e.g. 5% CDF point for user throughput could be included with lower priority to address the coverage limited case. 
Besides, the capacity per unit area, e.g. bps/km2 could be evaluated for a given user and small cell distribution to evaluate the cell split gain. 
Energy efficiency
Besides the improvement of cell capacity, small cell is also expected to improve the network energy efficiency with a reasonable system complexity.  To evaluate the tradeoff between the capacity and power efficiency required energy per bit, e.g. J/bit, for both terminal and network side should be the performance metrics.  
Proposal 1: We prefer typical user throughput and capacity per unit area as throughput metrics and required energy per bit at both terminal and network side as energy efficiency metrics.
2.2 Deployment scenarios 
Small cell enhancement should target both with and without macro coverage, both outdoor and indoor small cell deployments, both sparse and dense small cell deployments and both non-co-channel and co-channel deployment between macro layer and small cell layer should be considered[2]. It is almost impossible to evaluate all the combinations of scenarios in a reasonable amount of time. As a first step, it would be efficient to evaluate some of the typical scenarios. Considering that Rel-10/11 WIs on eICIC/CoMP were for the co-channel case, it seems reasonable that the non-co-channel case shall have higher priority than the co-channel case for small cell enhancements. However, some scenarios of small cell enhancement such as indoor small cell and dense small cell deployment were not covered in Rel-10/11 eICIC/CoMP in which interference avoidance and coordination should be studied in Rel-12 SI on small cell enhancement. Besides, there have been no 3.5GHz outdoor channel models at hand in either 3GPP or ITU, and RAN1 may need some time to identify the new channel model on which non-co-channel deployment could be based, while the evaluation work based on existing agreed simulation assumptions of co-channel deployment could be carried out right now. Thus, we prefer to evaluate new technologies of small cell enhancements for both non-co-channel and co-channel deployments. Considering that the macro cell already targets almost full coverage in existing deployments, small cells with macro coverage especially for outdoor would be more common and we think it should be evaluated with higher priority. Similarly, for indoor scenarios, small cells with macro coverage could be prioritized. It is particularly of benefit to evaluate interference avoidance between UEs served by macro and small cells for co-channel deployment. As for sparse vs dense small cell deployment, we slightly prefer dense deployment with higher priority at this stage as sparse deployment at least for co-channel case has already fully investigated for previous releases, while the dense deployment with the cluster of small cells is quite new. A single cluster of small cells within the macro coverage could be the baseline to simplify the simulation in the first stage. The details of how to model the cluster should be discussed. 
Proposal 2: At first stage, we prefer to evaluate new technologies of small cell enhancements for both non-co-channel and co-channel deployments. Outdoor and indoor small cell with macro coverage should be evaluated with higher priority. Dense deployment with clusters of small cells should be evaluated with higher priority. 
2.3 Small cell channel characteristics
To guarantee the validity and comparability of the small cell evaluations, the channel model for low power nodes and UE should be clarified for the system evaluation of different scenarios. Comparing with channel models for Rel-11 eICIC/CoMP, the channel model assumption in heterogeneous network [3] should be reused for both macro and small cells in co-channel case, i.e. ITU UMa for Macro, UMi for outdoor small cells in TR 36.819, Channel model 1 of indoor RRH/Hotzone in TR 36.814 for indoor small cells at 2GHz band. For non-co-channel case, there have been indoor channel models at higher band in ITU [5], i.e. Indoor hotspot model (InH) for 3.4/3.5 GHz, which can be directly used. However, outdoor channel models at 3.5GHz are not available in either 3GPP or ITU. We could first apply a distance dependant path loss model for 3.5GHz and study any modification of other parameters based on 2.5GHz UMi model in ITU-R.
Proposal 3: The channel model for Heterogeneous network in Rel-11 eICIC/CoMP should be reused for co-channel case of small cell enhancement. Indoor channel model at 3.5GHz in ITU-R could be reused for indoor small cell in non-co-channel case and new outdoor channel model at 3.5GHz should be studied for outdoor small cell in non-co-channel case.
2.4 Traffic models

In a small cell deployment, it is likely that the traffic per cell will fluctuate greatly since the number of users per small cell is typically not so large due to the small coverage area per cell. To verify more practical cases, it is suggested that both uniform and non-uniform traffic load distribution in time-domain and spatial-domain should be considered. However, we have a concern on the evaluation complexity. If we allow diverse variations of traffic profile, it will require significantly longer simulation time to achieve statistical reliability. We should find a good compromise between typical traffic profile and required simulation effort. For simplicity, we prefer to reuse the regular full buffer case and FTP traffic model 1 in TR 36.814 as a starting point for the non-full buffer case at this stage. Any modification to model more realistic dynamic traffic load should be carefully investigated with potential heavy simulation burden and divergent simulation results in mind. 
Proposal 4: Considering simulation effort, we prefer to reuse the current full buffer case and the FTP traffic model 1 in TR 36.814 for the non-full buffer case as the baseline to avoid divergence among simulation results.
2.5 Other aspects
Since one motivation for small cells is to support dramatically increased throughput, it is likely that number of cells will increase significantly especially for dense small cell deployment. Therefore, compared with Rel-11 eICIC/CoMP, we propose to modify the number of small cells within the cluster from 1, 2, 4, 10 to 1, 2, 4, 10, 15 and 20. With the increase of number of small cells, the minimum distance of between each small cell should also be reduced accordingly, e.g. 20m. Besides, more candidates of transmit power could be considered depending on different deployment, e.g. 20/24 dBm could also be considered for dense deployment while 30/37dBm for sparse deployment. 
Proposal 5: The number of small cells, the minimum distance between small cells and the lowest transmit power of small cells should both be reduced compared with Rel-11 eICIC/CoMP.
The outdoor-indoor ratio of UE for different deployment should be defined. In Rel-11 eICIC/CoMP/MIMO, there was always heated discussion of proper ratio for more realistic scenarios. Considering there already have been quite a lot new scenarios for small cell enhancement, it is not desirable to assume multiple outdoor-indoor ratio for each scenario. Therefore, we propose to define single outdoor-indoor ratio for outdoor and indoor small cell scenario respectively without regard to co-channel/non-co-channel and dense/sparse deployment.  For outdoor small cell scenarios, it would be helpful to focus on the case of 100% outdoor UEs to show higher gain of small cell enhancement. We also noted that is the mandatory baseline of Rel-11 eICIC/CoMP heterogeneous outdoor scenario. Thus, it is reasonable to reuse 100% outdoor UEs for outdoor small cell scenarios. For indoor small cell scenarios, 80% indoor UEs or 100% indoor UEs could be considered.  
Proposal 6: We propose to define a single outdoor-indoor ratio for outdoor and indoor small cell scenario respectively. 100% outdoor UEs could be assumed for outdoor small cell deployment while 80%  or 100% indoor UEs could be assumed for indoor small cell deployment. 
3. Conclusions
 This contribution presents our views on the general evaluation assumptions and methodology for small cell enhancement. We provide the following proposals as a first stage:
Proposal 1: We prefer typical user throughput and capacity per unit area as throughput metrics and required energy per bit at both terminal and network side as energy efficiency metrics.

Proposal 2: We prefer to evaluate new technologies of small cell enhancements for both non-co-channel and co-channel deployments. Outdoor and indoor small cell with macro coverage should be evaluated with higher priority. Dense deployment with clusters of small cells should be evaluated with higher priority. 
Proposal 3: The channel model for Heterogeneous network in Rel-11 eICIC/CoMP should be reused for co-channel case of small cell enhancement. Indoor channel model at 3.5GHz in ITU-R could be reused for indoor small cell in non-co-channel case and new outdoor channel model at 3.5GHz should be studied for outdoor small cell in non-co-channel case.
Proposal 4: Considering simulation effort, we prefer to reuse the current full buffer case and the FTP traffic model 1 in TR 36.814 for the non-full buffer case as the baseline to avoid divergence among simulation results.
Proposal 5: The number of small cells, the minimum distance between small cells and the lowest transmit power of small cells should both be reduced compared with Rel-11 eICIC/CoMP.
Proposal 6: We propose to define a single outdoor-indoor ratio for outdoor and indoor small cell scenario respectively. 100% outdoor UEs could be assumed for outdoor small cell deployment while 80% or 100% indoor UEs could be assumed for indoor small cell deployment. 
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