3GPP TSG RAN WG4 Meeting #57AH
R4-110238
Austin, TX, U.S., Jan. 17 – 21, 2011
Agenda Item:
8.1
Source:
LG Electronics
Title:
LTE UE CQI reporting simulation results on PUSCH mode 2-0 for Rel-9
Document for:
Discussion
1 Introduction

In RAN4 e-mail reflector after RAN4 #57 meeting in Jacksonville, it was agreed to submit the CQI reporting performance under frequency selective scheduling mode in PUSCH mode 2-0 in RAN4 #57AH Austin meeting [1]. Most detail parameters for PUSCH mode 2-0 feedback mode are determined by E-mail reflectors and previous RAN4 #57 meeting. In this RAN4 adhoc meeting, we will determine the suitable propagation channel model for frequency selective scheduling mode in PUSCH 2-0 and also we will define the throughput ratio.
For the parameters specified in Table 9.3.x.1.1[2], the minimum requirements are specified by the following 

a) the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the best M sub-bands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected subband in set S shall be ≥ ;
In this contribution we provide the distribution of differential CQI reporting and throughput gain in test1 and test2 without retransmission as a input SNR in PUSCH 2-0 mode test scenarios.
2 Simulation Common assumption

The basic simulation assumptions used for CQI report demodulation requirements:
· Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information
· Practical CQI selection algorithm

· TX EVM = 6 %

· CQI delay = 8 ms (as proposed in [3])
· Ignore the short subband (with only 2 RBs) CQI reports for the last bandwidth part
· These parameters of 2-tap semi static channel model are applied in Table 9.3.1.1,1-1[4]
3 Simulation assumptions

For the PUSCH 2-0 mode, simulation assumptions and parameters are listed in Table 1 below. 

Table 1: Sub-band test for single antenna transmission (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	 SNR (Note 3)
	 dB
	[8]
	[9]
	[13]
	[14]
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	dB[mW/15kHz]
	[-90]
	[-89]
	[-85]
	[-84]
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	dB[mW/15kHz]
	[-98]
	[-98]

	Propagation channel
	
	EVA5, ETU5, 2-tap statics

	Correlation
	
	Low

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUSCH 2-0

	Max number of HARQ transmissions
	
	1

	Subband size (k)
	RBs
	3 (full size)

	Number of preferred subbands (M)
	
	5

	Note 1:
If the UE reports in an available uplink reporting instance at subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-10 with one/two sided dynamic OCNG Pattern OP.1/2 FDD as described in Annex A.5.1.1/2.
Note 3:
For each test, the minimum requirements shall be fulfilled for at least one of the two SNR(s) and the respective wanted signal input level.


4 Simulation Results 

To settle test configuration on PUSCH mode 2-0, the test results for the CQI index spreading test in the PUSCH 2-0 feedback mode based on each channel models (EVA 5Hz, ETU 5Hz and 2-tap statics) are shown respectively in figure 1~3 below. 2-tap statics channel model is applied as same parameters in Table 9.3.1.1,1-1[4]. These figures displayed the proportion of reported CQI as a function of SNR. 
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Figure 1 Reported CQI Spreading test results in EVA 5Hz channel model for frequency selective fading channel conditions

[image: image4.emf]Reported differential CQI  in ETU 5Hz channel
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Figure 2 Reported CQI Spreading test results in ETU 5Hz channel model for frequency selective fading channel conditions
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Figure 3 Reported CQI Spreading test results in 2-tap statics channel model for frequency selective fading channel conditions


In figure 1 to 3, we can know that distribution of reported differential CQI value has a large variation in the case of 2-tap channel model. So it is not suitable to verify the frequency selective fading channel. In EVA5 and ETU5 channel models, the variation of differential CQI level with 1 is so similar and limited at specific percentage values of reported CQI area. So these two channel model are suitable to verify the UE selective sub-band CQI reporting performance. But proposed ETU 5Hz channel is not currently listed as a valid combination in TS36.101, and also the ETU 5Hz channel is not used to verify the performance requirements. Hence we propose that the suitable channel model for frequency selective fading channel is EVA 5Hz channel model.

Figure 4 shows the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the best M sub-bands reported by the UE the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median. From this figure, for the Throughput ratio (Gamma value) is between 1.20 and 1.90 in all channel models. From our simulations, we propose the throughput ratio requirements in Table 2.
[image: image6.emf]Throughput ratio results according to each propagation channel model
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Figure 4 Throughput gain test results for frequency selective fading channel conditions according to channel model
Table2. Minimum requirement (FDD)
	
	Test 1 (SNR=8dB)
	Test 2 (SNR=13dB)

	 
	1.2
	1.2


5 Conclusions


In this contribution, we provided the simulation results of differential CQI reporting values under frequency selective fading conditions for PUSCH 2-0 mode. From figure 1 to 3, we proposed that EVA 5Hz channel model is suitable propagation channel model to verify the frequency selective fading channel and also, we proposed the requirement of throughput gain within Tabale2. 
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