
3GPP TSG-RAN WG4 #67
R4-132141
Fukuoka, Japan, 20 – 24 May, 2013
Agenda item:
6.9.2
Source: 
Renesas Mobile Europe Ltd
Title: 
On feICIC demodulation and CSI tests  
Document for:
Discussion
1. Introduction
The discussion on Release-11 feICIC performance requirements continued in RAN4#66bis. Decisions were made on interference levels, time/frequency offsets and demodulation/CSI test cases, as captured in the feICIC adhoc minutes in [1]. The agreements on test cases were also summarized in a separate way forward document in [2]. In this contribution, the feICIC demodulation and CSI test cases are further discussed.
2. Demodulation test cases

In the previous meeting, it was left for further study, whether to introduce a MBSFN-ABS test for TM3 PDSCH. The intention was to test the UE functionality with regard do CRS-IC assistance information. More specifically, the UE should follow the signaled MBSFN configuration of the aggressor cells and is not supposed to cancel aggressor CRS outside of the PDCCH area, where the aggressors do not have CRS transmission.
However, it has already been agreed in RAN4#66 that there will be a MBSFN-ABS test for PDCCH demodulation [3]. The agreed test case will test the exact same UE functionality as the proposed TM3 test, the only exception being, which downlink channel is used for the test metric. Therefore, it seems unnecessary to introduce a TM3 MBSFN-ABS test, as the correct UE behavior with regard to MBSFN setup in the CRS-IC assistance information is already verified by the PDCCH test. Each additional test increases the cost of and the overall time required for UE testing. With no apparent added value of the TM3 MBSFN-ABS test case, we propose the following:
Proposal 1:
MBSFN-ABS test for TM3 PDSCH shall not be introduced, as the targeted UE functionality is already verified by the agreed MBSFN-ABS test for PDCCH.
It has been agreed to introduce PDSCH demodulation tests with TM2 and TM6 for Release-11 feICIC. Yet, the choice of FRC for both test cases is open. For the TM2 test, two options were considered in the previous meeting: QPSK-1/2 and 16QAM-1/2. For TM6, no options were given, however, it was agreed to reuse the interference conditions and the CRS configuration of the TM2 test.

Considering the serving cell SNR, TM2 open-loop transmit diversity scheme is usually considered to be used in lower SNR range, whereas closed-loop TM6 targets slightly higher SNR conditions where PMI reporting becomes more reliable. From test case FRC perspective, it seems sensible to apply lower MCS for TM2 and a slightly larger MCS for TM6. Looking at the MCS options listed for TM2, choosing the QPSK-1/2 option for TM2 is well motivated, and it is the same MCS, used in Release-10 eICIC testing.
Furthermore, the range of MCS classes in feICIC PDSCH demodulation tests can be complemented by choosing 16QAM-1/2 for the TM6 test, which also ensures the testing of a larger range of Es/Noc-levels. In addition, a higher MCS class in the TM6 test prevents the Es/Noc-level from dropping to a too low level for accurate PMI reporting. Based on the previous discussion, we make the following proposal:
Proposal 2:
For TM2 PDSCH demodulation test, use FRC QPSK-1/2. For TM6 demodulation test, use FRC 16QAM-1/2.
3. CSI test cases

Rank indicator testing was discussed in RAN4#66bis. It was agreed that a single Noc-level is applied and the preliminary interferer levels were decided, as captured in [2]. The test metrics were left for further consideration with two baseline options that are based on the Release-8 RI metrics:
· Option1: Introduce Test-1, Test-2 and Test-3 as those in Rel-8
· Option2: Introduce Test-1 and Test-2
· Other options are not precluded.
Basically, the question is, whether the Release-8 RI Test-3 should be introduced for feICIC testing. The intention of Test-3 is to verify that the UE does not report rank purely based on the channel SNR. By applying high channel correlation in the test, it is intended to verify that also the channel eigenvalue distribution affects the reported rank.

However, Release-8 RI Test-3 has proven to be somewhat problematic. The issue is that the Release-8 Test-3 is not receiver agnostic, as improvements of UE rank-2 performance may cause the UE to fail the test, even if the UE behavior is consistent with the specification. In order to correct the RI testing issue for later releases, a solution was agreed in RAN4#65 in [4]. For Release-11 TM4 RI, the requirement of Test-3 has been changed to γ1 = 0.9. As such, the updated Test-3 verifies proper UE rank estimation (rank-1 in this case, due to high spatial correlation) while not penalizing UEs with enhanced rank-2 receiver. The modified test is, in fact, very similar to the RI Test-2, the only difference being the channel correlation and the requirement value.
For Release-11 feICIC, it hardly makes sense to adopt the RI Test-3 as specified for Release-8, as there is a known issue with the test. On the other hand, the modified version of the test in Release-11 is very much similar to the RI Test-2. Adopting either version of RI Test-3 for feICIC is difficult to motivate, as the feICIC RI tests should focus on verifying that the UE rank estimation is limited within the configured CSI subframe set. Furthermore, the same UE would have to undergo all three RI test in non-feICIC context. For that purpose, we see that the combination of RI Test-1 and Test-2 is enough for feICIC. Therefore, we propose:
Proposal 3:
In Release-11 feICIC rank indicator testing, the requirement scenarios should be based on Release-8 RI Test-1 and Test‑2.
4. Conclusion 
In this contribution, we have discussed open issues of Release-11 feICIC demodulation and CSI tests. On demodulation tests, we propose the following:
Proposal 1:
MBSFN-ABS test for TM3 PDSCH shall not be introduced, as the targeted UE functionality is already verified by the agreed MBSFN-ABS test for PDCCH.
Proposal 2:
For TM2 PDSCH demodulation test, use FRC QPSK-1/2. For TM6 demodulation test, use FRC 16QAM-1/2.
For CSI testing, we propose:

Proposal 3:
In Release-11 feICIC rank indicator testing, the requirement scenarios should be based on Release-8 RI Test-1 and Test‑2.
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