

3GPP TSG RAN WG4 Meeting #50
R4-090795
Athens, Greece, 9-13 February 2009
Agenda item:
6.1.2.4
Title:
Considerations on PMI feedback delay
Source:
Fujitsu
Document for:
Discussion
1. Introduction

In the demodulation ad hoc session of the last meeting, PMI feedback delay was discussed. In this contribution, we show our simulation results comparing 6ms and 8ms PMI feedback delay and proposed way forward.
2. Discussion

As discussed at ad hoc session of the last meeting, PMI feedback delay should be 8ms at least for multiple PMI scenarios (i.e. scenario 4.1, 4.3 and 5.3). In this case, UE measures the channel quality at subframe #n, and the corresponding PMI is sent to eNodeB at subframe #(n+4), then PDSCH is sent from eNodeB using this PMI at subframe #(n+8). The relationship between PMI estimation period and transmit timing of the PMI is specified in TS36.212 section 7.2.3. For the timing relationship between PMI in feedback channel and TPMI in PDCCH, TS36.212 section 5.3.3.1.5 states that,
Some entries in Table 5.3.3.1.5-4 and Table 5.3.3.1.5-5 are used for indicating that the eNodeB has applied precoding according to PMI(s) reported by the UE. In these cases the precoding for the corresponding RB(s) in subframe n is according to the latest PMI(s) reported by the UE on PUSCH, not coming from PUCCH, on or before subframe n-4.
In Table 5.3.3.1.5-4 and Table 5.3.3.1.5-5 of TS36.212, only single TPMI is available except the case when these reported PMI is applied as TPMI. Therefore, for multiple PMI cases, TPMI should be reported PMI, and above timing relationship is necessary (i.e. 4ms is needed between PMI in feedback channel and TPMI in PDCCH). For single PMI cases (i.e. scenario 4.2, 5.1 and 5.2), eNodeB can send TPMI directly in PDCCH, so there is no timing limitation in RAN1 specification. Therefore, if test equipment can set TPMI for PDSCH and PDCCH at subframe #n corresponding to the PMI sent at subframe #(n-2), it could be possible to test these cases without any changes in RAN4. However, since RAN1 might decide these timing relationships based on the eNodeB processing time, typical PMI delay would be more than or equal 8ms. And it would be more consistent, if same feedback delay is assumed for all the cases. So it can be discussed further. 
Table 1 Demodulation performance requirement scenario 4
	Scenario
	Description
	Reference channel
	Precoding granularity
	Propagation model
	Antenna correlation
	Verification point

	4.1
	2x2 QPSK 1/3 10MHz SCW 
	R.10
	6 PRB
	EVA5
	Low
	70 % tp

	4.2
	2x2 QPSK 1/3 10MHz SCW
	R.10
	50 PRB
	EPA5
	High
	70 % tp

	4.3
	4x2 QPSK 1/3 10MHz SCW
	R.13
	6 PRB
	EVA5
	Low
	70% tp


Table 2 Demodulation performance requirement scenario 5
	Scenario
	Description
	Reference channel
	Precoding granularity
	Propagation model
	Antenna correlation
	Verification point

	5.1
	2x2 16QAM 1/2 10MHz MCW 
	R.11
	50 PRB
	EVA5
	Low
	70% tp

	5.2
	2x2 16QAM 1/2 10MHz MCW
	R.11
	50 PRB
	ETU70
	Low
	70% tp

	5.3
	4x2 16QAM 1/2 10MHz MCW
	R.14
	6 PRB
	EVA5
	Low
	70% tp


3. Simulation Results

We show our simulation results in Figures 1 to 6. We analyze both single PMI (50PRB precoding granularity) and multiple PMI (6PRB precoding granularity) cases. Note that realistic channel estimation is used.
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Figure 1  Simulation results for scenario 4.1

[image: image2.png]b
o o

~ w
[4 -

Throughput (Mbps)

FE T T S 2 Y

o

0

—-.—

6ms delay

8ms delay /./

/./
//
— 1

SNR (dB)





Figure 2  Simulation results for scenario 4.2
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Figure 3  Simulation results for scenario 4.3
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Figure 4  Simulation results for scenario 5.1
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Figure 5  Simulation results for scenario 5.2
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Figure 6  Simulation results for scenario 5.3
The required SNR difference at test point (70% throughput) is summarized in table 3.

Table 3 Summary of the simulation results
	Scenario
	Description
	Precoding granularity
	Propagation model
	SNR difference to achieve 70% throughput

	4.1
	2x2 QPSK 1/3 10MHz SCW 
	6 PRB
	EVA5
	0.03dB

	4.2
	2x2 QPSK 1/3 10MHz SCW
	50 PRB
	EPA5
	0.01dB

	4.3
	4x2 QPSK 1/3 10MHz SCW
	6 PRB
	EVA5
	0.02dB

	5.1
	2x2 16QAM 1/2 10MHz MCW 
	50 PRB
	EVA5
	0dB

	5.2
	2x2 16QAM 1/2 10MHz MCW
	50 PRB
	ETU70
	0.01dB

	5.3
	4x2 16QAM 1/2 10MHz MCW
	6 PRB
	EVA5
	0.07dB


4. Conclusion
We compare PDSCH demodulation performance for 8ms and 6ms PMI feedback delay. In our simulation results, the performance difference is less than 0.1dB for all the defined scenarios. Therefore, we think that we can keep the requirement value as it is, while PMI feedback delay assumption is changed from 6ms to 8ms.
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