3GPP TSG-RAN WG4 Meeting #59                                             R4-112865
Barcelona, Spain, 9th-13th, May 2011
Source: 
Huawei, HiSilicon
Title: 
Consideration on demodulation performances for eICIC
Agenda Item:
5.11.1
Document for:
Discussion

1 Introduction

After online discussion in #58 AH and subsequent email discussion [1], the framework for CSI and demodulation requirements is still uncertain. In this contribution, we consider some issues on the framework for PDSCH demodulation requirements as below:
· Test cases selection for PDSCH 
·  Interference setting for macro cell
· TDM patterns setting
· The necessary of PDCCH/PHICH testing
2 Discussion issues
2.1 Test cases selection for PDSCH
As discussed in last meeting, there are two main test purposes for eICIC in Rel-10: verifying the proper interference averaging behaviour within given subsets and evaluating performance loss caused by interference cell. To meet these two purposes and reduce work load in RAN4 as much as possible, it would be unnecessary to duplicate all the requirements in R8/R9 in that the existing tests have provided the sufficient coverage for all transmission modes and physical channels. According to the approved decision [2] in RAN4 #58 meeting, it was agreed that UE demod performance should be verified over both subsets of subframes signalled for CSI restriction, therefore, two given subsets should be tested separately. To maintain consistency with existing test cases in Rel-8/Rel-9, we propose to reuse same modulation type and physical model for same transmission mode. Table 1 outlines the proposed test cases for PDSCH:
Table 1: Demodulation Requirements for 10 MHz (FDD)
	Scenario
	Description
	Reference channel
	Propagation Condition
	Antenna correlation
	Test subset

	
	
	
	Serving cell
	Interfering cell
	
	

	TM 1
	1x2 16QAM 1/2 10MHz
	R.3
	EVA5
	EVA5
	Low
	ABS subset

	TM 2
	2x2 16QAM 1/2 10MHz SFBC
	R.11
	EVA5
	EVA5
	Medium
	ABS subset, non-ABS subset


· TM1 is used to verify proper interference averaging behaviour within ABS subset, i.e. to check whether there is improper channel estimation averaging behaviour across subsets. Test subset is restricted to ABS subset because error channel estimation averaging behaviour across subsets would not decrease non-ABS subset demodulation performance.
· TM2 is proposed to evaluate the performance loss for ABS subset and non-ABS subset caused by the interference cell separately. In our opinion, both ABS subset and non-ABS subset are potentially scheduled for victim UE with TM2, so both subsets should be evaluated. 
Proposal: TM1 is used to verify proper interference averaging behaviour within ABS subset, TM2 is proposed to evaluating performance loss for both ABS subset and non-ABS subset.
2.2 Interference setting for macro cell
In reference [3], the signal strengths of serving and interfering cell are characterized by the individual signal to noise ratios (SNR), and the signal to interference ratio (SIR) at the terminal is SIR [dB] = serving cell SNR [dB] – interfering cell SNR [dB]. This setting might lead to the requirements where large range extension between macro and pico cell was used, e.g., assuming interference signal strengths is set as 15dB and serving cell signal strengths is [0~20]dB, then the SIR value ranges from [-15~ 5]dB. That is to say, SIR varies with serving cell signal strengths. In our outstanding, the SIR value at the terminal is smaller than the bias for the range extension between macro and pico cell. Therefore, the range extension value should be set as at least 15dB, which might imply an obviously large range extension. And so far RAN1 would not have the good solutions for large range extension. In our views, the interference cell signal strength should be characterized by invariable SIR, which would always be smaller than range extension. For instance, assuming interference level is 5dB and serving cell signal strength ranges from [0~20] dB, then the interference cell signal strength shall be in the range of [5~25] dB. As large range extension will be discussed in Rel-11, the SIR at the terminal is proposed to be no more than 6 dB for Rel-10. Figure 1~3 present TM1 and TM2 performance results, appropriate SIR interference levels are proposed in following analysis. More simulation assumptions are summarized in the appendix.
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Figure 1. TM1-R.3 performances for ABS subset

Figure 1 presents the throughput of TM1 for ABS subset, with averaging channel estimation at the receiver. The red line indicates 70% of the peak throughput and the interference levels SIR are chosen as 0dB, 3dB and 6dB. To get the SNR reference value, the throughput should at least reach 70% of the peak throughput. It can be seen from the simulation results, SIR interferer level of 3 dB makes a difference to the throughput between proper averaging channel estimation and improper averaging channel estimation, while 6dB SIR can not obtain 70% of maximum throughput. Therefore, the SIR interference level is proposed to be 3 dB.
[image: image2.emf]-2 0 2 4 6 8 10 12 14 16

0

2

4

6

8

10

12

14

snr(dB)

Throughput(M bits)

TM2-R11 ABS subset

 

 

no interference

0dB SIR interference

3dB SIR interference


Figure 2.  TM2-R.11 performances for ABS subset
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Figure 3.  TM2-R.11 performances for non-ABS subset
Figure 2 shows the throughput of TM2 for ABS subset, with no averaging channel estimation at the receiver. The red line indicates 70% of the maximum throughput and the interference levels SIR are chosen as 0 dB and 3 dB. It can be seen from the figure that with 0dB SIR interference there is about 3dB performance loss at the 70% maximum throughput compared with no interference case. In case of 3dB interference, we can not obtain enough throughput for demodulation requirement. Therefore, the SIR interference level is proposed to be 0dB. Figure 3 depicts the throughput of TM2 for non-ABS subset, for the same reason, the SIR interference level is proposed to be -6dB.
Proposal: The interference cell signal strength should be characterized by the serving cell signal strength; SIR is invariable and always smaller than range extension. SIR level for TM1 is proposed to be 3dB, and SIR levels for TM2 ABS subset and non-ABS subset are proposed to be 0dB and -6dB separately.
2.3 TDM patterns setting
Note that TDM patterns 1/8 and 2/8 were proposed in reference [4], the measurement ABS subset pattern can be set as 2/8, which could verify proper channel estimation averaging behaviour for ABS subset. Proposal patterns for eNB and UE are given below:
eNB side pattern: 
· Non-MBSFN ABS Bitmap: [11001100, 11001100, 11001100, 11001100, 11001100].
UE configured patterns:
· ABS subset:

[11000000, 11000000, 11000000, 11000000, 11000000]

· Non-ABS subset:
[00000011, 00000011, 00000011, 00000011, 00000011]
Proposal: TDM pattern 2/8 is proposed to define for requirement definition.
2.4 PDCCH/PHICH testing
PDCCH/PCFICH should be considered as verification scenario since interference from macro cell decreases PCFICH performance, which would affect PDSCH performance. Fixed CFI symbols of PCFICH (CFI=2 or 3) could bypass PCFICH test, but the influence to network still need to be considered. We propose to set PDCCH/PCFICH test case to evaluate the performance loss.
Proposal: PDCCH/PCFICH should be considered as verification scenarios.

3 Proposal

In this contribution, we provide some further views on the demodulation requirements. The proposals given in the document are summarized below:
· TM1 is used to verify proper interference averaging behaviour within ABS subset, TM2 is proposed to evaluating performance loss for both ABS subset and non-ABS subset.

· The interference cell signal strength should be characterized by the serving cell signal strength; SIR is invariable and always smaller than range extension. SIR level for TM1 is proposed to be 3dB, and SIR levels for TM2 ABS subset and non-ABS subset are proposed to be 0dB and -6dB separately.
· TDM pattern 2/8 is proposed to define for requirement definition.
· PDCCH/PCFICH should be considered as verification scenarios.
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Appendix
Table 2.  Simulation Assumptions

	System
	10 MHz, 2 GHz carrier, PCFICH = 2

	Antenna configuration
	1x2 for TM 1, 2x2 for TM 2

	FRC
	R.3 for TM 1, R.11 for TM2

	Radio channel
	Serving cell: EVA5 low for TM 1, EVA5 medium for TM2
Interfering Cell: EVA5 low for TM 1, EVA5 medium for TM2

	Reference signals
	Non-colliding RS

	Interfering cell SIR
	0dB,3dB,6dB for TM1;  -6dB,-3dB,0dB,3dB for TM2

	Averaging behavior
	Averaging channel estimation for TM1; no averaging channel estimation for TM2

	ABS/non-ABS subset test patterns
	TM1: [11000000] for ABS subset; 
TM2: [11111111] for both ABS subset and non-ABS subset


