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1. Introduction

At the last RAN4 #68 meeting, the following Phase-2 evaluation details and parameters were agreed [1].

· For phase-2, there is a need for a reference scheduling behavior based on UE feedback mode/periodicity and OLLA
· Describe the OLLA algorithm in each company’s submission (see example above). Companies could also provide additional results without OLLA
· Evaluate cases with TM3/4/9/10, which are the same for both serving cell and interference cells. Wide-band CQI feedback is assumed
Based on the agreement with regard to transmission modes for evaluation, i.e., both CRS and DMRS-based transmission modes are evaluated we raise some issues on the E-LMMSE-IRC receiver when assuming the CRS-based transmission modes in this contribution.

2. Issues on E-LMMSE-IRC Receiver
We have concerns about the behavior of E-LMMSE-IRC receiver in the realistic environment when assuming the CRS-based transmission modes. The potential issues that we consider are described as follows.

Issue 1: The E-LMMSE-IRC receiver is effective only in the CRS colliding case when assuming CRS-based transmission modes.

The E-LMMSE-IRC receiver should employ CRS-IC/DMRS-IC to improve the channel estimation accuracy for the interfering cell, otherwise, there are some cases where the user throughput performance of the E-LMMSE-IRC receiver is degraded compared to that of the Rel.11 MMSE-IRC receiver, which can be observed from the phase-1 evaluation results in [2] (the results are also extracted in the annex). 
When assuming CRS-based transmission case, CRS-IC can perform only in the CRS colliding network to improve the channel estimation accuracy for the interfering cells. Therefore, the E-LMMSE-IRC receiver is effective only in such scenario. However, this seems to be not realistic especially in macro cell deployments, e.g., NAICS scenario 1, since current LTE network is generally deployed based on well-planned CRS configuration, i.e., CRSs do not collide with each other in general, as shown in Fig. 1(a). Even when assuming the small cell deployment, e.g., NAICS scenario 2a/2b, it is not always true that CRSs collide with each other. Therefore, we consider that it cannot be ensured to collide with the CRSs transmitted from the serving cell and the dominant interfering cells, as shown in Fig.1(b). 
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(a) Macro cell deployment                                      (b)  Small cell deployment 

Figure 1 – Examples of CRS configuration
Issue 2: It seems to be challenging to accurately measure the interference plus noise power except for the dominant interfering cell in the CRS non-colliding case when assuming CRS-based transmission modes.

Even when the high accurate channel estimation for the interfering cell can be achieved in the CRS non-colliding case, the remaining interference plus noise power except for the dominant interfering cell where the receiver estimates the channel matrix is required to generate the E-LMMSE-IRC receiver weight matrix. This is because the channel matrices for serving and interfering cells should be independently estimated as expressed in Eq.(1).
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(1)

WRS non-col. is the E-LMMSE-IRC receiver weight matrix in the CRS non-colliding case, 
[image: image3.wmf]i

G

ˆ

 is the estimated channel matrix for the i-th cell, and 
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is the interference plus noise power except for the dominant interfering cell where the receiver estimate the channel matrix, i.e., except for 
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 in this example. Note that in this example the channel estimations for the serving and the most dominant interfering cell are employed. In this case, since CRSs do not collide with each other, it is an issue that 
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should be estimated with high accuracy. Note that in this contribution, we calculated this power ideally in the simulation results.

From the above issues, the E-LMMSE-IRC receiver seems to be effective only for DMRS-based transmission modes. We understand that NAICS receiver should cover both CRS and DMRS-based transmission modes based on the agreement with regard to the transmission modes for evaluation. Therefore, we should deprioritize the E-LMMSE-IRC receiver in the NAICS works.

Proposal: We should deprioritize the E-LMMSE-IRC receiver in the NAICS works since this receiver seems to be effective only for DMRS-based transmission modes.

3. Conclusion
In this contribution, we raised the following issues on the E-LMMSE-IRC receiver. 

Issue 1: The E-LMMSE-IRC receiver is effective only in the CRS colliding case when assuming CRS-based transmission modes.

Issue 2: It seems to be challenging to accurately measure the interference plus noise power except for the dominant interfering cell in the CRS non-colliding case when assuming CRS-based transmission modes.

Based on the above issues, we provided the following proposal.

View: We should deprioritize the E-LMMSE-IRC receiver in the NAICS works since this receiver seems to be effective only for DMRS-based transmission modes.
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(a) Low geometry case, I1/Noc@80%-ile                     (b)  Middle geometry case, I1/Noc@80%-ile

Figure A1 – Throughput for TM3 in On/On traffic model
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(b) Low geometry case, I1/Noc@80%-ile                     (b)  Middle geometry case, I1/Noc@80%-ile

Figure A2 – Throughput for TM9 in On/On traffic model

Table A1 – SINR ranges, combinations of I1/Noc and I2/Noc for 40% RU factor

	
	SINR_min (dB)
	SINR_max (dB)
	I1/Noc percentile
	I1/Noc (dB)
	I2/Noc (dB)

	Low geometry   (5-25%-CDF)
	-3.74
	1.08
	80%
	13.83
	3.31

	Middle geometry (40-60%-CDF)
	3.83
	7.99
	80%
	12.95
	3.45


Table A2 – Simulation parameters

	Parameter
	Unit
	Serving
	I1
	I2

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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at antenna port
	dBm/15kHz
	[-98]
	N/A
	N/A

	Es/Noc, I1/Noc, I2/Noc
	dB
	Note 2
	Note 2
	Note 2

	BWChannel
	MHz
	10
	10
	10

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	2
	2
	2

	PDSCH TM and MCS
	
	Note 3
	Note 3
	Note 3

	Channel model

(for calibration purposes)
	
	EPA5
	EPA5
	EPA5

	Antenna configuration (Note 5)
	
	2 x 2 (low correlation) for TM3, 

4 x 2 (low correlation for TM9) 
	2 x 2 (low correlation) for TM3, 

4 x 2 (low correlation for TM9)
	2 x 2 (low correlation) for TM3, 

4 x 2 (low correlation for TM9)

	Maximum re-transmission for HARQ (Note 5)
	
	4
	N/A
	N/A


Note 1:
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Note 2:     See Table 1

Note 3:     Fixed MCS/RI across subframes and subbands for both serving and interference cell
· TM2 serving cell:

· MCS 14: QAM16, Rate 1/2
· Intf1: TM3 Rank2 interferer (same MCS on both streams)
· MCS 5: QPSK, Rate 1/3
· Intf2: TM2 Interferer

· MCS 5: QPSK, Rate 1/3
· TM9 Rank 1 serving cell: 

· MCS 14: QAM16, Rate 1/2
· Intf1: One TM9 Rank1 interferer

· MCS 5: QPSK, Rate 1/3
· Intf2: One TM9 Rank1 interferer, MCS 5 / MCS 25
· MCS 5: QPSK, Rate 1/3
Note 4: Wideband PMI is for TM4 and TM9 transmissions during Phase 1.
· Fixed across entire frequency band
· Varies randomly from subframe to subframe for interfering cells, fixed across subframes for serving cell
Note 5: These parameters are not clarified on the email discussion for the NAICS interference modelling, and we choose for the evaluation
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