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1. Introduction

As agreed in [1], it is time to discuss the related principles on determining demodulation requirement for UL MIMO. In this contribution, we discuss some principles on determining demodulation requirement, and then propose some test cases of PUSCH.
2. Discussion
As noted in [2], the main intention for the performance testing purpose is to evaluate the channel estimation performance and demodulation capability of BS, which is the same with Rel-8/9. However, for UL MIMO demodulation performance tests, another issue is that the number of possible tests might be multiplied due to the introduction of multiple antenna configurations and possible ranks. So tradeoff between test coverage and complexity shall also be taken into account.
2.1 channel estimation performance

Compare to Rel-8/9 channel estimation, new channel estimation method, OCC, is discussed in recent RAN1 meetings for Rel-10 PUSCH. The performance of channel estimation for Rel-10 PUSCH is different from that of Rel-8/9, especially when using OCC that all of the channels in one frame retain the same, that leading the performance to be more sensitive with the Doppler frequencies. As a result, new performance requirements will be needed for Rel-10 PUSCH to test the channel estimation performance.
Proposal 1: new performance requirements will be needed for Rel-10 PUSCH to test the channel estimation performance.

2.2 demodulation capability of a BS

In Rel-8/9, there are three modulations to be achieved to test the demodulation capability of a BS:1/3-QPSK、3/4-16QAM、5/6-64QAM. Which modulations will be tested in PUSCH for UL MIMO should be decided further. However, we propose that 64QAM should be tested especially. As to support 64QAM, the terminal should require higher EVM and power back requirements, and the problem is more serious in Multi Antenna Mode.
Proposal 2: 64QAM should be specially tested as the requirement of terminals becomes more serious in Multi Antenna Mode.

Currently there are 5 combinations of channel models and Doppler frequencies used in Rel-8/9 36.104, namely: EPA 5Hz, EVA 5Hz, EVA 70Hz, ETU 70Hz, ETU 300Hz, all of them are achieved in Rel-8/9. However, as indicated in [2], some of the combinations are not applicable for the MIMO tests. For example, 300Hz Doppler frequency is too large for the BS to estimate channel that the performance is seriously dropped, as showed in Figure 1.
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 Figure. 1   Throughput in different modulations

Figure 1 shows the performance among different combinations of channel models and Doppler frequencies in different modulations. As the modulations getting higher, the gap between different combinations is more obvious. The performance of ETU300 is so serious even in 1/3-QPSK that it is not suitable to be tested in Multi Antenna Mode. We can also see that the performance of EVA70 is similar with ETU70 and need not be tested together with normal CP.
Proposal 3:ETU300 is not suitable to be tested in Multi Antenna Mode; EVA70 and ETU70 need not be tested together with normal CP .
2.3 Channel bandwidth:

Following the same principle used in Rel8/9 36.104, it is suggested to cover all the channel bandwidths for UL MIMO BS performance requirements.
2.4 Antenna configuration:

It is agreed that the RF requirements for 2 antenna ports in UL-MIMO will be defined first. The TX requirements for 4-TX operations should be FFS in Release 10 timeframe in [3].So in this contribution, we focus on UEs equipped with 2 TX antennas
2.5 Rank

It is agreed that the rank should be fixed rather than adaptive, which can reduce the testing complexity. If the rank is fixed, the channel correlation properties should be fixed for 2 TX antennas. For example, when rank=1, we should only test the high channel correlation; when rank=2, that is full rank, low channel correlation should only be tested.

For 4Tx, whether middle correlation is tested for rank2 or rank3 is FFS.

2.6 PMI

As we focus on 2Tx, the PMI selection is only achieved in rank1. In [4], it is proposed that “Random precoding matrix selection with fixed rank transmission to be considered in future PUSCH performance requirements for UL MIMO”. We support this proposal. As our point of view, the composite channel is estimated at eNB side for data demodulation because the DMRS is also precoded. It means that PMI is transparent to the eNB when doing data demodulation. What the codebook selection influence is the received SINR rather than the channel estimation capability and demodulation capability. What’s more, different codebook selection algorithms would impact the performance test of BS, so a randomly precoding codebook can be adopted in the test cases in order to minimize the complexity of the test equipment.

As to index 4 and 5, as noted in [4], are used for antenna selection and changing the number of UE transmits antennas, we should not select them randomly. When the PMI select randomly, the difference of performance between 2Tx and signal antenna is marginal (or insignificant), as indicated in [5].However, the powers of index 4 and 5 are only half of others, which leads to the performance dropping seriously.
Proposal 4: a randomly precoding codebook can be adopted in the test cases in order to minimize the complexity of the test equipment
3. Test cases

Based on the discussion in last section and considering the tradeoff between test coverage and complexity, we suggest the possible test cases as following:

Table1 test cases for 2 Tx 

	Rank
	Description
	Propagation model
	Antenna correlation
	Verification point

	1
	QPSK 1/3

16-QAM 3/4

64-QAM 5/6
	EPA5
	High
	70 % tp

	2
	QPSK 1/3
16-QAM 3/4

64-QAM 5/6
	EVA5
	Low
	70 % tp

	2
	QPSK 1/3 
16-QAM 3/4

64-QAM 5/6
	ETU70
	Low
	70 % tp


4. Conclusion

In this contribution, we explain the principles on determining demodulation requirement for PUSCH .Our viewpoints relate to the PUSCH performance requirements of UL MIMO as following:

Proposal 1: new performance requirements will be needed for Rel-10 PUSCH to test the channel estimation performance.
Proposal 2: 64QAM should be specially tested as the requirement of terminals becomes more serious in Multi Antenna Mode.
Proposal 3:ETU300 is not suitable to be tested in Multi Antenna Mode; EVA70 and ETU70 should not be tested together with normal CP.
Proposal 4: a randomly precoding codebook can be adopted in the test cases in order to minimize the complexity of the test equipment.
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