Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 Meeting #71
R4-143059
Seoul, Korea, 19 – 23 May, 2014
Agenda Item:
7.5.2
Source: 
Ericsson
Title:  
Discussion on PUSCH 3-2 test
Document for:
Discussion
1
Introduction
RAN4#70bis discussed the metric of PUSCH 3-2 test, and the following agreements are reached [1]:
· Throughput ratio of PUSCH 3-2 over PUSCH 3-1
· TM9 with Rel-12 codebook
· TM6 with Rel-8 codebook
· Note: Best sub-band scheduling (for both PUSCH 3-2 and PUSCH 3-1) or random sub-band to be decided in the next meeting.
· Antenna correlation TBD: ULA 4x2, XP High, As in B.2.4 (2-Tap) 
· Time Delay between Tx Antennas: TBD for the next meeting with options that have been proposed: 0ns, up to 65ns, and up to 130ns. TE vendors input encouraged

This contribution continues the discussion of test metric of PUSCH 3-2.
2
Discussion
2.1
Metric for PUSCH 3-2

In Rel-12 MIMO enhancement WI, a new aperiodic CSI feedback mode PUSCH 3-2 is introduced to report both subband CQI and subband PMI in one feedback. In the existing PUSCH Mode 3-1, it is reported one subband CQI value per codeword for each set S subband which are calculated assuming the use of the single precoding matrix in all subbands. Another mode PUSCH 1-2 reports one wideband CQI value per codeword where it is assumed preferred precoding matrix is selected in each subband. 

The new reporting mode PUSCH Mode 3-2 is a combination of PUSCH 3-1 and 1-2 reporting the subband CQI computed assuming the use of the preferred precoding matrix from the codebook subset in that subband. Therefore it is expected the PUSCH 3-2 shows the beamforming gain improvement for channels that is vary frequency selective compared with the existing CSI reporting modes. 
RAN4#70bis discussed the metric of PUSCH 3-2 and the agreement was that the metric is based on throughput of PUSCH 3-2 over throughput of PUSCH 3-1 [1]. RAN4#70bis also discussed the test method because it is shown that the existing EVA channel model does not show significant gain compared with PUSCH 3-1 [2]

 REF _Ref387062882 \r \h 
[3]. It was discussed two methodologies to show the performance gain of PUSCH 3-2 over PUSCH 3-1; one way is to introduce the transmission timing difference [3][4]; another way is to use random resource allocation [4]

 REF _Ref387063192 \r \h 
[5]. 
2.2
Random resource allocation
Table 1 shows the parameters used for our investigation. 
Table 1
Simulation parameters for PUSCH 3-2/3-1/1-2
	Parameter
	Unit
	

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	PDSCH PRBs
	 
	6

	Precoding granularity
	PRB
	6

	Cell-specific reference signals
	 
	Antenna ports 0,1

	CSI reference signals
	 
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset
 T_CSI-RS / I_CSI-RS
	 
	5 / 1

	CSI-RS reference signal configuration
	 
	0

	Reporting interval
	ms
	5

	PMI delay
	ms
	8

	Max number of HARQ transmissions
	 
	1

	alternativeCodeBookEnabledFor4Tx-r12
	
	TRUE


Figure 1 left shows the simulation results based on the sub-band transmission (6PRB) where eNB randomly selects the subband within the system bandwidth, where EVA5 ULA 4x2 low channel is used. The throughput gain between PUSCH 3-2 and PUSCH 3-1 is also shown in Figure 1 right. If we choose the SNR with 50% of the maximum throughput of PUSCH 3-2, it is around SNR=8.0 dB and its ratio is 1.13.  
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Figure 1
Throughput with PUSCH 1-2, 3-1, and 3-2 with (left) random resource allocation, and (right) throughput ratio between PUSCH 3-2 and PUSCH 3-1. 
2.3
Transmission timing difference
We also investigated the large transmission timing difference discussed in RAN4#70bis. If we consider the 2-tap channel mode in TS36.101 Appendix B.2.4 [6], the channel response is extended as follows: 
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 is transmission antenna index. 
[image: image8.wmf]k

D

 is the transmission delay for the transmission antenna index 
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 is given by [0, 0, 0, 0], for example, it means no transmission timing difference among 4 Tx antennas. It is also applicable for other channel models such as EVA or ETU. 
Figure 2 shows simulation results of different transmission timing differences with EVA5 high XPOL, where the simulation is based on the sub-band transmission (6PRB) where:

· PUSCH 3-2: Randomly select sub-band among the sub-bands with highest differential CQI offset level.

· PUSCH 3-1: Randomly select sub-band among the sub-bands with highest differential CQI offset level.

· PUSCH 1-2: Randomly select sub-band because this mode reports wideband CQI.

It is observed that the throughput with PUSCH 3-1 is degraded due to the introduction of transmission timing difference though PUSCH 3-2 and 1-2 results keep the same throughput. This is the reason the gain of PUSCH 3-2 and 3-1 is increased. 
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Figure 2
Throughput comparison of PUSCH 1-2, 3-1, and 3-2 with transmission timing difference [0, 0, 0, 0] and [0, 65ns, 0, 65ns].
Figure 3 summarizes the throughput gain of PUSCH 3-2 and PUSCH 3-1 for EVA5 high XPOL and Two-tap high correlation XPOL propagation channel models with different transmission timing differences. The simulation result shows the throughput gain becomes larger with larger transmission timing difference. If we choose the SNR with 50% of the maximum throughput of PUSCH 3-2, it is around SNR=6.0 dB and the ratios are 1.12 with EVA5, Tx_diff=[0, 65ns, 0, 65ns] and 1.22 with EVA5, Tx_diff=[-65ns, 65ns, -65ns, 65ns].
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Figure 3 Throughput ratio of PUSCH 3-2 and PUSCH 3-1 with different transmission timing difference with (left) EVA5 High XPOL and (right) Two-tap channel High correlation XPOL. 
2.4
Discussion
In RAN#70bis, it is also pointed out the time delay between Tx Antennas. According to TS36.104 [7], timing alignment error is specified as follows:
6.5.3.1 
Minimum Requirement

For MIMO or TX diversity transmissions, at each carrier frequency, TAE shall not exceed 65 ns.

It is derived from UTRA requirement. TS25.104 [8] has similar requirements:
6.8.4.1 
Minimum Requirements

For MIMO or TX diversity transmissions, in each cell, TAE shall not exceed ¼ Tc.

Note Tc means the chip duration and it is abound 260ns in WCDMA because of chip rare 3.84Mcps. Since it is common that the multi standard base station shares the same transmit antenna in the same operating band, the same requirement (260[ns]*1/4 = 65[ns]) is applied to E-UTRA. Usually WCDMA/HSPA UE receiver designs TAE does not exceed ¼ Tc for Tx diversity, and therefore it is the maximum allowed delay. Therefore our view is we should not consider transmission delay difference exceeds 65ns between any pair of transmission antennas.
Proposal 1: If we introduce transmission delay difference for PUSCH 3-2 test, the value should be less than 65ns between any pair of transmission antennas. 
Our simulation results show the throughput ratio of PUSCH 3-2 and PUSCH 3-1 is more than 1.1 at SNR with 50% of the maximum throughput of PUSCH 3-2 for with either random subband resource allocation or large transmission timing difference introduction. We think it is enough gain to show the performance gain of PUSCH 3-2 towards PUSCH 3-1. Our preference is to use the random resource allocation because of the simple test methodology compared with large transmission timing difference. 
Proposal 2: The metric of PUSCH 3-2 test is the throughput gain between PUSCH 3-2 and PUSCH 3-1 with random subband scheduling.  
3
Conclusions

Proposal 1: If we introduce transmission delay difference for PUSCH 3-2 test, the value should be less than 65ns between any pair of transmission antennas. 

Proposal 2: The metric of PUSCH 3-2 test is the throughput gain between PUSCH 3-2 and PUSCH 3-1 with random subband scheduling.  
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Appendix
A.1
Example of PUSCH 3-2 test requirement with random subband scheduling
PUSCH 3-2 multiple PMI requirements are specified in terms of the ratio
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In the definition of γ, 
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