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1 Introduction

The CoMP (Coordinated Multi-Point) SID (Study Item Description) in [1] was revised for consideration as part of LTE under Release 11. One objective in the SID states:

Consider whether further refinements to the simulation assumptions from the agreements reached during the LTE-Advanced study item are needed to align with potential deployment scenarios, considering possible antenna configurations, data traffic model, network synchronization accuracy, and coordination capability including centralized or distributed scheduler assumption and their message exchange data rate and latency.
This document discusses suggested modifications to the existing simulation scenarios and evaluation assumptions contained in TR36.814 [2].
2 Discussion of simulation refinements
This section discusses refinements to the simulation scenarios and evaluation assumptions. Issues considered are:
· Analysis and observations on CoMP system efficiency.

· The addition of evaluation assumptions for the case of Inter eNodeB CoMP.

· Correction to subclause A.2.3 on Downlink CoMP evaluation assumptions for intra-eNodeB CoMP.
2.1 Analysis and observations on CoMP system efficiency
This analysis looks at the potential overall system efficiency advantage of using CoMP for the downlink using a simple abstracted model.
2.1.1 Problem formulation

A simulation was defined comprising a 19-cell tri-sectored deployment model, resulting in 57 sectors. Users were dropped into the geographical area covered by the central tri-sectored site only. Users were allowed to connect to any of the 57 sectors according to the sector providing the least pathloss.

The received power at each UE location from each cell was calculated assuming an interference-limited deployment of simulation assumption Case 1 in TR36.814 [2].

For each UE location 6 C/(N+I) values were then calculated corresponding to 6 orders of CoMP transmission, Z. Z denotes the number of cells involved in a CoMP transmission to a particular user location (j) with the received carrier powers from the 57 cells used in descending order. Thus, for CoMP level Z, we combine the received energy from the strongest Z cells, with the remaining cells (and thermal noise N) forming the interference.

These C/(I+N) values were used to form corresponding data rate values R for each location and each CoMP level using a simplified truncated Shannon mapping:
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[1]

with (=0.6 (overhead factor) and Tmax = 4.4bps/Hz.
The data rate values R were then further converted into system link efficiency values E in which we normalise by Z in order to account for the fact that as Z increases, there is a corresponding increase in the time/frequency and power resources that are used by the system as a whole in a given user scheduling instant (note that here we assume for simplicity that the same amount of time/frequency and power resources would be used in each cell participating in a CoMP transmission to a given user).
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[2]
Results are presented in the following section.

2.1.2 Results
The effect of CoMP transmission on the C/(N+I) distribution is shown in Figure 1.

[image: image3.emf]-10 -5 0 5 10 15 20 25 30

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

C/I (dB)

CDF

C/I distributions for various COMP levels

COMP level 1

COMP level 2

COMP level 3

COMP level 4

COMP level 5

COMP level 6


Figure 1 C/(N+I) distributions for various CoMP levels (Z=1,2,…6).
The effect of CoMP on the un-normalised link rates is shown in Figure 2.
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Figure 2 Un-Normalised link rates, R.
The effect of CoMP on the normalised system link efficiencies is shown in Figure 3.
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Figure 3 Normalised system link efficiencies, E.
The analysis presented in this section indicates that the true benefits of CoMP are illustrated when normalization of CoMP gains against resource usage is quantified. This example of Joint Transmission CoMP provides a motivation for the use of normalization but other CoMP schemes would also benefit from this form of analysis.
Proposal: Add text to TR36.814 to indicate that results presented for CoMP should be accompanied by an indication of CoMP system efficiency.

2.2 The addition of evaluation assumptions for the case of Inter eNodeB CoMP
Subclause A.2.3 in TR36.814 provides only downlink CoMP evaluation assumptions for intra-eNodeB CoMP.

Proposal: Given that the SID in [1] includes provision for the study on inter-eNodeB CoMP then evaluation assumptions similar to that of intra-eNodeB CoMP should be added to TR36.814. A placeholder is added to enable further detailed discussion within RAN1.
2.3 Correction to Downlink CoMP evaluation assumptions for intra-eNodeB CoMP
The title of subclause A.2.3 incorrectly cites intra-NodeB CoMP when reference should be made to intra-eNodeB CoMP.
Proposal: Correct the title of subclause A.2.3.
3 Conclusions

Based on the discussion presented in this document it is recommended:

· Add text to TR36.814 to indicate that results presented for CoMP should be accompanied by an indication of CoMP system efficiency.
· Given that the SID in [1] includes provision for the study on inter-eNodeB CoMP then evaluation assumptions similar to that of intra-eNodeB CoMP should be added to Tr36.814.

· A correction is made to the title of subclause A.2.3. The title of subclause A.2.3 incorrectly cites intra-NodeB CoMP when reference should be made to intra-eNodeB CoMP.
Specific text proposals are contained in R1-110471 [3].
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