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1. Introduction
New requirements for the support of BC-13 and high data rates have been discussed in the recent RAN4 meetings. The scenarios under consideration are:
· 4 TX transmit diversity with 10 MHz channel bandwidth

· 2 TX dual-layer closed-loop spatial multiplexing with 10 MHz channel bandwidth

· 4 TX dual-layer closed-loop spatial multiplexing with 10 MHz channel bandwidth

· 2 TX PDCCH/PCFICH with 10 MHz channel bandwidth

· 2 TX PHICH with 10 MHz channel bandwidth

As the outcome of RAN4#54 [1], the above requirements were left for further discussions, however targeting for a finalization in the RAN4#55 meeting. Companies were invited to provide their views for the next meeting, preferably accompanied by simulation results.
A number of concerns were raised in RAN4#54 regarding the test point of the 2 TX CL-MIMO test, which was seen to be too high considering a realistic UE implementation. It was also commented that adopting medium correlation for the 4 TX CL-MIMO test case might not be feasible for the same reason.

In the present contribution we address the above issues and provide our recommendation on the way forward for RAN4#55.
2. Discussion
2.1. Transmit diversity with 4 TX antennas
The inclusion of a new 10 MHz bandwidth scenario has been tentatively agreed in RAN4#53.
Proposal  #1: Introduce a new test case with “10MHz, QPSK 1/3, ETU70, 4x2, low, 70%”

2.2. Dual-layer closed-loop MIMO with 2 TX antennas

The following possibilities were brought out in RAN4#54 to make the test more feasible:

1. set the minimum requirement at 30% of the maximum throughput instead of 70 %
2. apply lower coding ratio i.e. less than 3/4
3. apply larger extra margin i.e. more than 0.8 dB
It could be considered whether slightly lowering coding ratio would be a suitable compromise between the testability aspect and the aspect of testing high data rates. This is evaluated in Figure 1, which shows the performance of “10MHz 64QAM ¾, EPA5, 2x2 low, 70%” configuration for the nominal coding ratios 1/2 and 3/4. No receiver impairements are included in these simulations, although the normal 6% TX EVM is present.  
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Figure 1
As can be seen, the SNR required for 70 % throughput is reduced from 23 dB to 16 dB, hence making the test level more feasible.
Proposal  #2: Replace the existing 2 TX Test-1 with “10MHz 64QAM 1/2, EPA5, 2x2 low, 70%”
2.3. Dual-layer closed-loop MIMO with 4 TX antennas

It was tentatively agreed in RAN4#53 to replace the existing 4 TX Test-1 with “10MHz, 64QAM ¾, EPA5, 4x2, medium, 70%”. While this seems otherwise a feasible, it needs to be considered whether the assumpition of medium antenna correlation is reasonable from the test point perspective. In fact, it was shown in [2] that a relatively high SNR would be needed for 70 % in the case of the medium antenna correlation. It would seem hence practical to retain the original assumption of low correlation. 
The throughput performance without RX impairements and assuming low antenna correlation is shown in Figure 2 below. 
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Figure 2 – throughput with low antenna correlation
Proposal  #3: Replace the existing 4 TX Test-1 with “10MHz 64QAM 3/4, EPA5, 4x2 low, 70%”
2.4. Control channel scenarios
Concerns have been raised that the proposed control channel scenarios would be redundant with the existing PDCCH and PHICH test cases, hence violating the principle of keeping the number of scenarios at a practical minimum. On the other hand the introduction of such requirements is seen useful from the operators’ perspective.
To account both viewpoints, one could consider replacing one of the existing 1.4 MHz scenarios with the proposed 10 MHz scenario, while maintaining one 1.4 MHz scenario as a corner case. As the precoding is the same for both cases, maintaining two 1.4 MHz control scenarios seems not necessary. 
The following could be hence considered:
Proposal  #4: Introduce a new 2 TX PDCCH/PCFICH test case with “10MHz, 4CCE, EVA70, 2x2 low, 1% error rate”
Proposal  #5: Replace the existing 2 TX PHICH Test-1 with “10MHz, EVA70, 2x2 low, 0.1% error rate”
3. Conclusions

We have presented in this contribution some further views regarding the new Rel-9 demodulation tests. The following is proposed as a way forward:

Proposal  #1: 
Introduce a new test case with “10MHz, QPSK 1/3, ETU70, 4x2, low, 70%”

Proposal  #2: 
Replace the existing 2 TX Test-1 with “10MHz 64QAM 1/2, EPA5, 2x2 low, 70%”

Proposal  #3: 
Replace the existing 4 TX Test-1 with “10MHz 64QAM 3/4, EPA5, 4x2 low, 70%”

Proposal  #4: 
Introduce a new 2 TX PDCCH/PCFICH test case with “10MHz, 4CCE, EVA70, 2x2 low, 1% error rate”
Proposal  #5: 
Replace the existing 2 TX PHICH Test-1 with “10MHz, EVA70, 2x2 low, 0.1% error rate”

It should be noted that the proposal would increase the number of the UE performance scenarios only by two.
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