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1 Introduction
In the last RAN4 meeting, a WF was agreed in [6] on FeICIC demod and CSI test cases and interferer conditions. The WF includes various decisions on the interferer levels, demod and CSI test cases to be introduced, and CRS configurations. Another WF in [7] contains decisions on the timing and frequency offset for demod/CSI/RLM tests.
In this contribution, we discuss remaining issues for FeICIC demod and CSI test cases and interferer conditions.
Our companion contributions in [9]

 REF _Ref352784070 \r \h 
[10]

 REF _Ref352784072 \r \h 
[11]

 REF _Ref352784073 \r \h 
[12]

 REF _Ref352784074 \r \h 
[13] present detailed demod/CSI/RLM test case proposals and provide evaluation results.

2 Discussion
2.1 Interferer levels

In the last meeting, interferer levels with respect to Noc1 were agreed for TM2, PDCCH/PCFICH, and PHICH test cases. The interferer level D1/Noc1 for TM2 were chosen based on 50%-ile CDF of the pico CRE UEs, and the D1/Noc1 for PDCCH/PCFICH and PHICH tests were chosen based on 10%-ile CDF of the pico CRE UEs. For all the cases, the second interferer levels D2/Noc1 were chosen to be 2dB lower than the first interferer. The decision is captured in the WF [6] and copied below:
· Interference levels:
· PDSCH TM2: 
· D1/Noc1 = [12dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case.
· D1/D2 =[2dB]; 
· PDCCH/PCFICH and PHICH: 
· D1/Noc1 = [5dB], Noc1/Noc2 is FFS. D1/Noc2 is used for the test case.
· D1/D2 =[2dB]; 
In this section we discuss the interferer levels for the remaining demod and CSI test cases.

2.1.1 TM3
For TM3 (rank 2) tests, we propose to follow the same methodology but using pico center UE statistics. Figure 1 shows pico center UE distributions under configuration #4b, and Table 1 lists the resulting 50%-ile CDF values of D1/Noc1.
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Figure 1: Scatter plots for pico center UE distribution under configuration #4b. Each plot is for D1/Noc2 vs. Es/Noc2 (upper left), D2/Noc2 vs. Es/Noc2 (upper right), D2/Noc2 vs. D1/Noc2 (lower left), and D2/Noc2 vs. D1/Noc2 vs. Es/Noc2 (lower right). 
Table 1: SNR values based on 50%-ile CDF for EI,1 

	UE population
	Collision scenario
	Configuration
	D1/Noc1

	Pico center UEs
	CN
	#1
	9dB

	
	
	#4b
	9dB

	
	NC
	#1
	8dB

	
	
	#4b
	8dB


Based on this, we propose D1/Noc1=9dB, and following the same principle of 2dB difference between the two interferers, D2/Noc1=7dB.
Proposal 1: For TM3 test, use D1/Noc1=9dB and D2/Noc1=7dB.
2.1.2 TM4 (single layer spatial multiplexing)
If TM4 (single layer spatial multiplexing) test case is to be introduced, it is reasonable to use the same interferer level as TM2.
Proposal 2: For TM4 (single layer spatial multiplexing) test, reuse the TM2 interferer levels (i.e. D1/Noc1=12dB and D2/Noc1=10dB).
2.1.3 CSI and RI

For eICIC, the interferer level for TM2 test was reused for CSI and RI tests. Following the same principle, we propose to reuse the TM2 interferer levels toward CSI and RI tests.
Proposal 3: For CQI under AWGN, CQI under fading, and RI tests, reuse the TM2 interferer levels (i.e. D1/Noc1=12dB and D2/Noc1=10dB).
2.1.4 Noc2 level

One of the remaining issues to be decided is whether Noc1 and Noc2 levels may be set the same or different. In [8], we tabulated Noc1 and Noc2 levels for the 50%-ile and 10%-ile CDF of pico CRE and center UEs, where is observed that Noc1 and Noc2 levels for a given UE of interest differ by only 1dB-2dB. The corresponding gap was around 3dB in Rel-10 eICIC. In FeICIC, the gap is reduced because two explicit interferers are modeled, which reduces the contribution from other macro cell interference. To simplify test case design it is proposed to set Noc1=Noc2 for all FeICIC demod and CSI tests. This is justified by the following

· The gap between Noc1 and Noc2 is small.

· Setting Noc1=Noc2 simplifies test setup.

· Setting Noc1=Noc2 enables CQI BLER tests on ABS and makes RI tests reliable by removing CQI mismatch.

· UE’s ability to handle different Noc1 and Noc2 is already verified in eICIC tests.

· The main focus of FeICIC demod and CSI tests, which is to verify UE’s handling of CRS interference, is not affected by setting Noc1=Noc2.

· Even in realistic Rel-8/9 LTE deployments, Noc1 and Noc2 are generally different due to partial loading. However, Rel-8/9 RAN4 test cases still assume Noc1=Noc2.
Proposal 4: Set Noc1=Noc2 in all FeICIC demod and CSI tests.

2.2 CRS configuration
RAN4 had previous agreed to explicitly model two aggressors, where one aggressor has colliding-CRS and the other has non-colliding CRS. This gives two potential choices for the CRS configuration

· [CN] 1st aggressor has colliding CRS, and 2nd aggressor has non-colliding CRS

· [NC] 1st aggressor has non-colliding CRS, and 2nd aggressor has colliding CRS
In the last RAN4 meeting, the discussion on CRS configuration led to two options which are captured in the WF [6]:
· Option 1: use [CN] for all tests
· Option 2: use [CN] for some tests and [NC] for others
The main motivation for option 2 is two-folds. Firstly, it is observed that [CN] generally leads to smaller gap between the link performances of UEs handling two aggressors and those handling only one. Note that the WF [6] clearly states:
· In principle, interference levels selected should differentiate the UEs handling two aggressors from UE handling one/no aggressor cell for the test cases where IC gains are expected. 
For the same token, the CRS configuration should consider the differentiability between UEs handling two aggressors from those handling only one.
Secondly, in real networks, the dominant interferer may be either colliding-CRS or non-colliding-CRS. Hence, from the test coverage point of view, it would be desirable to give variations in the CRS configuration across test cases.
From the link level evaluation results in [9], we observe that for all PDSCH tests the setup [NC] is seen as the better choice than [CN] for differentiating UEs with two aggressor interferer handling from those UEs handling only one aggressor. In particular, for TM3, the serving cell SNR level that achieves 70% max throughput is around 10.84dB and 10.86dB, respectively for [CN] and [NC], in case two aggressors are canceled. If only one aggressor is canceled, the 70% throughput is achieved at 12.18dB and 12.67dB, respectively, for [CN] and [NC]. The gap for [CN] is only 1.34dB, while the gap for [NC] is 1.81dB. Therefore, [NC] is seen as a better choice.

For control channels, the link level evaluation results in [9] suggests that [CN] may give better differentiability than [NC].
Based on these, we propose
Proposal 5: For PDSCH tests, use [NC]. For PDCCH/PCFICH and PHICH tests use [CN]. For all CSI tests, use [CN].

2.3 Timing and frequency offsets
· In the last RAN4 meeting, the timing and frequency offsets for RLM/demod/CSI were narrowed down to two choices [7] as

· Option 1: (timing offset, frequency shift) = ([2.5~3]μs for both aggressor cells, [200Hz~300Hz]), where only considering the positive time offsets;
· Option 2: timing offset between the aggressor cell and serving cell is in the range of [-3, 3]us, frequency offsets are between [-300, 300]Hz.
In practical FeICIC networks, a positive timing offset is mostly expected as the propagation delay from the interferers is larger than that from the serving pico. Therefore, option 1 seems to reflect a more realistic scenario. Note that the main purpose of introducing the timing and frequency offsets in the tests is not in stressing the UE but in verifying that the UE is implementing techniques for compensating the offsets, and option 1 should suffice in verifying such UE capability. Also note that a single FFT is assumed for the baseline receiver, and having both positive and negative timing offset as in option 2 will incur ISI and diminish the IC gain, compromising the tests’ capability of differentiating good and bad UEs. Therefore, we propose option 1 to be adopted.
As for the offset values, the simulation results in [9] shows that there is little degradation with 3usec and 300Hz. Therefore, we propose to use 3usec and 300Hz.

Proposal 6: Use 3usec and 300Hz offsets for both aggressors in RLM/demod/CSI tests.
2.4 Signals transmitted on ABS
For demod and CSI tests, we propose not to transmit SIB1 in ABS, as transmitting SIB1 will only complicate the tests, raise the questions on what RB allocation to use, and make it harder to differentiate good and bad UEs through the tests. The transmission of SIB1 will also create discrepancy between RLM/CSI reporting and demod performance, making it harder to define requirements and renders the tests less useful. Moreover, given that SIB1 transmission parameters may vary across eNB vendors and operators, transmitting SIB1 with a specific configuration does not necessarily make the test more realistic anyway. CRS, PBCH, PSS, and SSS may still be transmitted in ABS, as there is no ambiguity on those channels and transmitting them can make the test more realistic.

Proposal 7: Do not transmit SIB1 on ABS in demod and CSI tests.
3 Conclusions
In this contribution we have addressed many of the remaining issues on the FeICIC demod and CSI interference condition. Our proposals are summarized below.
Proposal 1: For TM3 test, use D1/Noc1=9dB and D2/Noc1=7dB.
Proposal 2: For TM4 (single layer spatial multiplexing) test, reuse the TM2 interferer levels (i.e. D1/Noc1=12dB and D2/Noc1=10dB).
Proposal 3: For CQI under AWGN, CQI under fading, and RI tests, reuse the TM2 interferer levels (i.e. D1/Noc1=12dB and D2/Noc1=10dB).
Proposal 4: Set Noc1=Noc2 in all FeICIC demod and CSI tests.
Proposal 5: For PDSCH tests, use [NC]. For PDCCH/PCFICH and PHICH tests use [CN]. For all CSI tests, use [CN].
Proposal 6: Use 3usec and 300Hz offsets for both aggressors in RLM/demod/CSI tests.
Proposal 7: Do not transmit SIB1 on ABS in demod and CSI tests.
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