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Introduction

The baseline assumptions for CoMP simulations have been defined at 3GPP RAN1#63bis meeting for homogeneous network with high Tx power RRHs (Scenario 2) [1]. However there are several simulation parameters for evaluation of Heterogeneous network with low Tx power RRHs (Scenario 3, 4) which are either not defined or left FFS. In order to be able to start Phase 2 of CoMP evaluation after 3GPP RAN1#64 meeting, it is important that the RAN WG1 agree on the remaining details of CoMP simulation. In this document we provide our view on the final parameters for CoMP evaluation.
1. CoMP simulation scenarios 
Simulation cases:

Three simulation cases have been proposed for modeling of the Scenario 3 and Scenario 4 
Alt. 1
Pathloss Model 2 from 36.814
ITU UMa for Macro, UMi for low power node
Alt. 2
Pathloss model 1 from 36.814
3GPP Case 1 UMa (high spread) for Macro, UMi for low power node
Alt. 3
Pathloss model 1 from 36.814
3GPP Case 1
Alternative 1 is based on the path loss Model 2 of the outdoor RRHs scenario specified in the baseline document 3GPP TR-36.814 [2]. Outdoor RRHs Model 2 LOS and NLOS path loss models are based on the field measurements and LOS/NLOS probability functions for macro to UE are based on ITU UMa model and LOS/NLOS probability functions for RRHs to UE are based on the field measurements. Therefore it seems reasonable to consider ITU fast fading channel models (ITU UMa for macro, UMi for outdoor RRHs) for modeling scenarios 3 and 4. 
Alternative 2 is based on the path loss Model 1 for outdoor RRH scenario specified in the baseline document 3GPP TR-36.814. Outdoor Model 1 is based on TR 25.814 (3GPP Case 1) and IMT.EVAL UMi NLOS model for path loss modeling of links between macro cell to UE and RRHs to UE respectively. Therefore in Alt. 2 we propose to consider only UMi NLOS channel for fast fading modeling.
Alternative 3 is based on 3GPP Case 1 for both path loss and fast fading modeling. The same path loss and fast fading modeling for links between macro cell to UE and RRHs to UE is unrealistic, since in practice the propagation conditions for low Tx power RRHs will be substantially different due below rooftop deployment. Therefore Alt. 3 is not reasonable scenario for CoMP evaluation in Scenario 3 and 4. 
Among the remaining options our preference is Alt. 1 for baseline, because it gives a more accurate propagation modeling by considering LOS and NLOS propagation with certain probabilities. Alt. 2 may be considered for additional evaluations to understand sensitivity of the CoMP gains to the propagation characteristics.
Transmit power for RRHs:

The baseline transmit power of 30dBm has been agreed for modeling of outdoor RRHs. At this stage we don’t see a strong reason to consider other transmitting power of RRHs (e.g. 37dBm) as mandatory parameters for CoMP performance evaluation. Therefore our preference is to adopt 37dBm transmitting power as an optional value.
Antenna pattern model for RRHs:

The specification of vertical antenna pattern for low power nodes was left FFS. A low power RRHs will be typically deployed below rooftop in the environment with relatively rich scattering. In this case the conventional approach for 3D antenna pattern modeling (usually applied for the above rooftop deployment scenario) may not be accurate for modeling of the low Tx power RRHs. In addition it will be difficult to compare with ICIC performance results which are solely based on 2D model. Therefore, the traditional 2D modeling for low Tx power RRHs is more reasonable and should be considered as a baseline.
Impairments modeling:
Modeling of time and frequency synchronization impairments is very critical for performance evaluation of CoMP schemes which rely on coherent processing across multiple distributed transmitting points. Therefore impairment modeling shall be mandatory for Joint Processing CoMP schemes and Scenario 4.
Usage of joint processing schemes very likely would lead to more stringent requirements on carrier frequency synchronization than currently specified in LTE [3]. In this case it seems more reasonable for the proponents to identify the frequency synchronization requirements for their schemes rather than rely on the existing predefined requirements.
Time synchronization impairments should be also modeled with consideration of phase misalignment and propagation delay differences from multiple points to the UE. The phase misalignment can be modeled as random variable with uniform distribution in [0,2π) interval. The propagation delay difference should be set in accordance to LOS components as shown in Figure 1.  In order to simplify simulations, the modeling of time synchronization impairments may be limited to the transmitting points of the cooperative set.
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Figure 1: Illustration of the propagation delay difference
Traffic Model: 
In non-full buffer traffic each user is downloading equal amount of data and the cell edge users are usually take more resources comparing to the full buffer traffic scenario. In this case the expected gain for cell edge users due to multi-point coordination should be higher. Therefore non full buffer traffic model should be also adopted for CoMP evaluations. 

Two FTP traffic models are currently defined in the baseline document TR-36.814 – Model 1 and Model 2. Model 1 is based on Poisson process to describe user time of arrival, while Model 2 assumes a fixed number of users with exponential distribution of the reading time. Also two file sizes 0.5 Mbytes and 2 Mbytes are considered. In order to reduce simulation run time Model 1 with file size of 0.5 Mbytes (instead of recommended 2 Mbyte) should be used as a baseline. Model 2 and 2 Mbytes file size may be considered for additional evaluations.

2. Summary
In this paper our views on the remaining simulation assumptions and parameters for the CoMP evaluation methodology are proposed. Our preferences are the following:
Simulation cases: Alternative 1 is a baseline, Alternative 2 for additional evaluation
Transmit power for RRHs: 30dBm baseline, 37dBm optional

Antenna pattern model for RRHs: 2D for low power RRHs in Scenario 3,4
Impairments modeling: Time and frequency synchronization errors should be modeled for Joint Processing CoMP
Traffic models: Model 1 with file sizes 0.5 Mbytes (2 Mbytes for additional evaluation)
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