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1 Introduction

In RAN#63bis meeting and the following email discussion, there was a great progress on simulation scenarios and corresponding assumptions [1] [2]. In this contribution, we provide analysis on some left FFS issues and our proposals for further discussion and decision. The issues include:
· Channel model suggestion for scenarios 1 and 2;

· Channel model suggestion for scenarios 3 and 4;

· Modeling of time synchronization impairment;

· Modeling of channel estimation error based on CSI-RS and SRS.

2 Channel model suggestion for deployment scenarios 1 and 2

For deployment scenarios 1 and 2, the 3GPP Case 1 is agreed as simulation baseline, and ITU channel model is optional. 
ITU UMi scenario is generally considered for the urban micro-cell environment simulation. In this scenario, the base station is assumed to be well below the rooftops of surrounding buildings, and the carrier frequency is 2.5 GHz, which is higher than those in the 3GPP Case 1 and ITU UMa scenarios. The inter-site distance (ISD) in the UMi model is assumed to be 200 m, which means that the edge UEs in the scenario are closer to the interference resources. As a result, the effect of inter-cell interference is more serious. As promising techniques for interference control, the CoMP schemes may achieve significant gains in the UMi scenario. And in this typical urban model, the customer experience as well as system performance should be investigated more for future actual deployment. Therefore, the ITU UMi model should be considered with high priority for deployment scenarios 1 and 2.
Proposal 1:

· The ITU UMi channel model should be considered with high priority for deployment scenarios 1 and 2.

3 Channel model suggestion for deployment scenarios 3 and 4
In [1] [2], alternatives are proposed for channel model in deployment scenarios 3 and 4:
Alt. 1

Need to check whether fast fading model is consistent with pathloss model 2 as defined in TR36.814

[ITU UMa for Macro, UMi for low power node]

Alt. 2

Need to check whether fast fading model is consistent with pathloss model 1 as defined in TR36.814

[3GPP Case 1 UMa (high spread) for Macro, UMi for low power node]

Alt. 3

[3GPP Case 1]
In table A.2.1.1.2-3 of [3], pathloss model 2 (aligned with Alt. 1) is specified for LOS and NLOS paths respectively, and pathloss model 1 (aligned with Alt. 2) does not differentiate LOS and NLOS paths. On the other hand, ITU UMa and UMi models are specified with fast fading models for both LOS and NLOS, and 3GPP Case 1 UMa and UMi models are specified just with the NLOS paths. In this perspective, both Alt. 1 and Alt. 2 are of consistence between large scale fading and fast fading modeling. It also should be noticed that standard deviation for model 1 is fixed 10dB which follows 3GPP case 1 UMi in TR25.996 for RRH. But for Macro cell, standard deviation of 8dB which follows 3GPP case 1 UMa should also be given.
Furthermore probability of LOS and NLOS may introduce different performance sensitivity. And that has been shown in Heterogeneous network study, although the research emphasis and techniques applied are different. From this view, both alternatives can be investigated. However, considering simulation time, we suggest down select one of them as the first step. Alt. 1 provides a model with both the LOS and NLOS paths, and is completely consistent with ITU modeling, which is applicable for more environments. So we slightly prefer Alt. 1 as the step 1 simulation channel model for both scenarios.
Proposal 2:

· Alt. 1 is selected as the first step simulation model for scenario 3 and 4. 
Proposal 3:

· For Macro cell, standard deviation of 8dB which follows 3GPP case 1 UMa should also be given in model 1.

4 Modeling of time synchronization impairment
The time synchronization difference between signals from the coordinating points includes two parts: the difference of signal transmission delays and the synchronization error between different transmission points. With respect to time synchronization impairment, the two parts should be investigated respectively.

In deployment scenario 1, since the intra-eNB coordinating cells are co-located, the transmission delays from the coordinating cells to UE are almost the same, and the synchronization error between the cells can be model as 0.
In deployment scenario 2, 3 and 4, the transmission delay difference may vary in a range from 0 to several microseconds, because of various distance differences from coordinating points to UE. The possible transmission delay difference can not be ignored for the system. But, since the coordinating points are connected to the same eNB with fiber, the time synchronization error between them is on the order of 1/10 
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, which can be ignored for the slight effect on system performance. As a result, the time synchronization difference between the signals from the coordinating points to the UE can be modeled as the signal transmission delay difference, which can be calculated by the distance differences between the UE and coordinating points. 

The above discussion shows that in all deployment scenarios, time synchronization difference can be modeled as the signal transmission delay difference, which can be calculated by the distance differences between the UE and coordinating points. (In deployment scenario 1, the transmission delay difference is zero)
Proposal 4:

· For all 4 deployment scenarios, time synchronization difference can be modeled as the signal transmission delay difference.
5 Modeling of CSI-RS and SRS channel estimation error
Reference [4] proposes two modeling options for SRS channel estimation error modeling:
Option 1:

· Model the channel estimation error as complex Gaussian noise;

· Modeling involves both system-level and link-level simulation.

Option 2:

· Construct the estimated channel directly;

· Modeling involves only the system-level simulation.

The SRS channel estimation and CSI-RS channel estimation are of the same function of providing CSI for CoMP schemes. So we suggest that the SRS and CSI-RS channel estimation error should be modeled in the same way.

Proposal on working assumption:

· The SRS and CSI-RS channel estimation errors are modeled in the same way.

6 Conclusions

In this contribution, we investigate some issues about the CoMP simulation assumptions:

· Channel model suggestion for scenarios 1 and 2;

· Channel model suggestion for scenarios 3 and 4;

· Modeling of time synchronization impairment;
· Modeling of channel estimation error based on CSI-RS and SRS.

And we provide our proposals for the issues:
· Proposal 1: The ITU UMi model would be considered with high priority for deployment scenarios 1 and 2;
· Proposal 2: Alt. 1 is selected as the first step simulation model for scenario 3 and 4.
· Proposal 3: For Macro cell, standard deviation of 8dB which follows 3GPP case 1 UMa should also be given in model 1.

· Proposal 4: For all 4 deployment scenarios, time synchronization error can be modeled as the signal transmission delay difference.

· Proposal on working assumption: The SRS and CSI-RS channel estimation errors are modeled in the same way.
In this study item, it is expected to have sufficient and practical simulation, performance results and analysis for possibly further study on need of specification. From this point of view, properly realistic modeling is desired indeed. But we also suggest emphasis on the typical cases and modeling to reduce simulation complexity and time consumption.
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