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1
Introduction
In the last RAN1 meeting, the interested company provided the analysis results for interference averaging methodology on CoMP (TM10) [1]. For Rel.-10 UE, UE interference averaging methodology was agreed as UE implementation matter. Feedbacked-CQI values between UEs would be different and NW could not take these differences into account. To resolve this, the intention of the proposal in [1] in our understanding is that 

· UE measure CQI using by 1-subframe interference averaging

· NW average the feedbacked CQI values taking into account NW traffic load.
And this contribution [1] showed the performance gain by using 1-subframe interference averaging.
In this contribution, we investigate the reported CQI value on some Rel.8-9 UEs, and discuss about CoMP interference averaging methodology.

2
Discussion
Before the discussion of CoMP (TM10) interference averaging, we evaluate the reported CQI values on some Rel.8-9 UEs as shown in Figure 1. The evaluation parameters are shown in Annex. To evaluate the tracking performance for traffic load (interference), we evaluate on the condition of EVA5 for serving cell and EPA200 for interference cell. (It may be un-realistic case but simple evaluation)
From the evaluation results,

· The variance of reported CQI values on UE#1 would be large. The small forgetting factor of UE#1 would be assumed and UE#1 would have good tracking performance for the traffic on the interference cell.

· UE#2 seems to feedback one CQI value generally. The large forgetting factor would be assumed and it seems that UE#2 could not have good tracking performance for traffic.

· The mis-detection of measured CQI would be occurred and PDSCH packet loss would be increased since the traffic loads on interference cells are changed subframe by subframe.

From the above, NW should select MCS taking into account each UE implementations for interference averaging methodologies in order to obtain the performance. However, this BS implementation for each UEs would be difficult in actual. 
Observation)  It would be better to specify the UE interference averaging methodology in order to obtain good performance taking into account actual NW implementation.
[image: image1.emf]0

10

20

30

40

50

60

70

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

CQI

distribution 

(PDF

)

[%]

CQI value

SIR=-3

SIR=0

SIR=3

SIR=6

SIR=9

SIR=12

 [image: image2.emf]0

10

20

30

40

50

60

70

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

CQI

distribution 

(PDF

)

[%]

CQI value

SIR=-3

SIR=0

SIR=3

SIR=6

SIR=9

SIR=12


(a) UE#1                                      (b) UE#2

Figure 1  UE CQI calculation results

From Observation 1, it would be better to specify interference averaging methodology.

However, the channel state on target cell and the interference conditions on neighbor cell are related to UE moving speed and traffic load, respectively. When 1-subframe (or few subframe) averaging is applied for TM10 UEs [1], the different CQI levels may be reported even if channel state is same since traffic load is changing subframe by subframe as shown in Figure 2. NW can not know the UE position, so that it may be difficult to average and to estimate MCS level exactly on NW side taking into account the influence of target cell (channel state) and neighbor cells (interference) separately. Thus, CoMP NW performance may be degraded due to UE inappropriate interference averaging if conventional outer-loop/ NW averaging are implemented.
From the above, how NW averaging methodology is assumed is important to decide the UE interference averaging methodology. RAN4 should investigate the UE interference averaging taking into account NW averaging methodologies, CSI-RS/ IM configuration and traffic load (FTP or others). And also, how to test the interference averaging should be also evaluated when UE averaging methodology is specified.
Proposal ) RAN4 should investigate the interference calculation methodology by link-level and/ or system-level simulation taking into account NW averaging methodologies, CSI-RS/ IM configuration and traffic load.
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Figure 2  NW impact for NW CQI averaging and UE averaging (1 subframe averaging)
3
Conclusions
.In this contribution, we discussed about CoMP interference calculation methodologies, and our observations and proposals are summarized below:
Observation)  It would be better to specify the UE interference averaging methodology in order to obtain good network performance taking into account actual NW implementation.
Proposal ) RAN4 should investigate the interference calculation methodology by link-level and/ or system-level simulation taking into account NW averaging methodologies, CSI-RS/ IM configuration and traffic load.
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Annex A  CQI evaluation parameters
Table A.1  CQI evaluation parameters
	
	Serving cell
	Interfering cell

	System bandwidth
	10 MHz
	10 MHz

	Transmission mode
	Transmission mode 3
	Transmission mode 3

	Antenna configuration
	2x2
	2x2

	Channel model
	EVA5
	EPA200

	Traffic model
	Full buffer and 1 User
	Full buffer and 1 User


