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Summary
· DoCoMo (R4-147269)
· Proposal 1: RAN4 should conclude which option is beneficial as the capability for NAICS, and send LS to RAN2 (cc: RAN1) in the RAN4 #73 meeting.
· Proposal 2: NAICS UE should support all combinations of carriers for the network flexibility.
· NVidia (R4-147340)
Proposal 1: NAICS capability signaling should be some function of the aggregated bandwidth, for example:
· Indication of NAICS capability in a band and band combination –specific manner, similar to CSI processes
· Indication of the number of carriers on which the UE is NAICS-capable in a band combination –specific manner.
Proposal 2: Performance requirements for 4 CRS antenna ports should not be introduced in Release 12.
· Send an LS to inform RAN1 and RAN2 about the decision, recommending RAN2 not to specify capability signaling for feature group 5-2.
· Intel (R4-147701)
Draft LS
RAN4 would like to thank RAN3 for their LS in [1]. In this LS RAN3 asks RAN4 to confirm whether the resourceallocationgranularity IE needs to be signalled, given that RAN3 understands that a value of “1” always works and some companies thought this IE would need to be signalled very frequently and questioned whether it needs to be signalled.
The RAN4 WG has made the following agreements captured in the LS to RAN1 [2]:
· Interferer parameters granularity used for parameters blind detection
· Interferer parameters are assumed to have granularity of at least 1 PRB pair in time.
· RAN4 found benefit in complexity and performance if a larger interferer parameters granularity in frequency (resource allocation and precoding granularity) can be signaled to UE without any impact on scheduling in the network.
The RAN4 WG has not reached consensus to revise this agreement. The RAN4 WG assumes no impact on the scheduling in the network in case the UE is signalled granularity exceeding 1 PRB pair. In case, the network cannot guarantee that the resource allocation granularity is larger than 1 PRB pair on a semi-static basis, the default value of 1 PRB pair can be signalled to avoid impacts on the UE. It is the understanding of RAN4 that the resourceallocationgranularity IE needs to be signalled to achieve mentioned benefits from the UE complexity and performance perspectives in case the network uses resource allocation granularity exceeding 1 PRB pair. 
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Summary
· CATT (R4-146887)
· In this contribution, initial simulation results for NAICS have been provided according to [1][2]. An approximately 2dB gain in the 70% throughput was observed.
· CATT (R4-146888)
· Proposal 1: Consider test cases for verification of NAICS receivers’ achievable performance gain and test cases for verification of NAICS receivers’ robustness. The test cases for achievable performance gain have higher priority.
· Proposal 2: Both fixed and randomized interference model should be considered for the test cases.
· Proposal 3: Reuse the PDSCH IC number assumption in core part. Restrict the layer number of the interferer cell to be no more than 2.
· Proposal 4: The dominant interferer selection for NAICS receivers should be UE implementation issues. For the results alignment, the dominant interferer selection should be done based on CRS RSRP. 
· Proposal 5: CRS-IC is performed in every scheduled subframe for most test cases. If CRS-IC is performed, reuse FeICIC assumption that at most 2 cells are cancelled. 
· Proposal 6: If CRS-IC is not specified to be an essential action, clear statement should be made for each test for results alignment purpose.
· Proposal 7: Both colliding CRS and non-colliding CRS pattern of the dominate interferer should be considered for NAICS tests.
· Proposal 8: Mixed TM scenarios should be considered for NAICS tests.
· Proposal 9: Fallback action and receiver are UE implementation issues, and should not be specified.
· LGE (R4-146944)
· Observation1: In medium INR, PDCCH decoding impact does not affect PDSCH throughput performance for NAICS receiver.
· Observation2: In high INR, PDSCH throughput performance with PDCCH decoding is seriously degraded under high loading interference control channel.
· Observation3: In high INR, PDSCH throughput performance loss under low loading interference control channel is negligible in comparison with PDSCH throughput performance without taking into account PDCCH decoding.
Based on observations, we propose
· Proposal: To define PDSCH performance requirement for NAICS receivers, low loading interference control channel should be considered under high INR.
· LGE (R4-146945)
For verification of performance gain, 
· Proposal1: Use high interference profile for verification of NAICS performance gain.
· Proposal 2: Both colliding and non-colliding CRS network scenarios should be considered for NAICS performance requirement.
· Proposal 3: TM2 should be used for fallback TM for all TMs, and TM4 and TM9 can be used as representative of CRS and DMRS based TM for performance requirement.
· Proposal 4: For unified performance requirement, it should take minimum performance between R-ML and SLIC receivers.
For verification of robustness,
· Observation 1: For verification of robustness for NAICS receivers, one worst case such as non-colliding CRS, high MCS level, or low INR condition can be used.
· Observation 2: Need more investigation to find common test case which both R-ML and SLIC receivers have performance loss compared to baseline receiver.
· Proposal 5: NAICS fallback operation should be UE implementation issue.
· Proposal 6: NAICS performance requirement should be defined under correct higher-layer signaling from eNB.
· Samsung (R4-147014)
· Proposal 1: The main test purpose and test scope of NAICS performance part covers two aspects, with a unified performance requirement for all NAICS receivers.
· Verification of NAICS receivers performance gains in favorable interference conditions
· cover the scenario with CRS based TM with 2CRS port interference
· cover the scenario with DMRS based TM with 2CRS and 4 CRS port interference
· exclude the scenario with CRS based TM with 4CRS port interference
· Verification of NAICS receivers robustness in unfavorable interference conditions
· cover the scenario that interference is aligned with the HL signaling 
· FFS on the scenario that interference is not aligned with the HL signaling (waiting for RAN1 input)
· Observation: R-ML provides 1.5dB~3.3dB performance gain under 4Tx mode, while the performance gain of E-MMSE-IRC is less than 0.5dB.
· Proposal 2: The test case design should cover both 1 PRB-pair blind detection granularity case and > 1 PRB pair blind detection granularity case.
· Proposal 3: For the CRS-IC capability of the fallback MMSE-IRC receiver, it is suggested to discuss the linkage with other potential Rel-12 WI, in order to avoid duplicate test case.
· Proposal 4: The test case design should include the time and frequency offset of interference cell.
· Samsung (R4-147015)
· Proposal 1: Re-use the typical fixed interference model as in the core part. Meanwhile, apply the time-frequency variant interference model in some test cases to verify UE implementation, as illustrated in Figure 1.
· Proposal 2: Prioritize the configuration as below in Table 1 for performance evaluation and alignment of NAICS performance gain.
Table 1: Prioritization of NAICS performance gain verification
	
	Serving cell
	Interference cell
	CRS Configuration

	1st priority
	TM4, RI=1, MCS=5
	TM4, RI=1, MCS=5
	Colliding CRS with 2 CRS port

	
	TM9, RI=1, MCS=5
	TM9, RI=1, MCS=5
	Non-Colliding CRS with 2 or 4 CRS port

	2nd priority
	TM2, MCS=5
	TM4, RI=1, MCS=5
	Colliding CRS with 2 CRS port

	FFS
	TM4, RI=1, MCS=5
	TM9, RI=1, MCS=5
	Colliding CRS with 2 CRS port


· Proposal 3: RAN4 needs further discussion on the baseline UE behavior for the following cases:
· Both serving cell and interference is TM2 transmission 
· When TM10 is configured in the TM subset.
· Proposal 4: It is suggested to consider the HL signaling as listed below:
· Baseline TM subset configuration is {TM2, TM3, TM4, TM6, TM9}. Further reduced TM subset can be considered e.g. {TM2, TM4} in some test cases according to operator input.
· Baseline TM subset configuration is {-3dB, 0dB, 3dB} or {-6dB, -3dB, 0dB} for 2 CRS port case, according to operator input.
· Both 1 PRB-pair granularity and >1 PRB-pair granularity should be covered by test cases.
· Proposal 5: Rel-12 NAICS baseline receiver is limited to handle one wideband strongest interference on each TTI. It is unnecessary to specify and verify UE behavior on dominant interferer selection in test case design.
· Proposal 6: It is unnecessary to specify UE behavior or prioritize any UE implementation on interference CFI handling (i.e. PCFICH detection or the most conservative assumption way). To serve this purpose, it is suggested to configure CFI = 3 in the test case.
· Proposal 7: Performance gain of enabling NAICS receiver on special subframe depends on the exact special subframe configuration and further evaluation is required.
· Samsung (R4-147016)
· In this contribution, we provide our simulation results for Phase 1 performance calibration, which are summarized in Table 4.
· Table 4: Required SNR @70% throughput of Test 1
	Test 1
	Receiver
	6RB
	12RB
	25RB
	50RB

	INR1 = 7.77dB,
INR2 = 2.29dB;
	MMSE-IRC
	6.1
	6.0
	5.8
	5.3

	
	R-ML
	3.9
	3.8
	3.6
	3.1

	INR1 = 13.91dB,
INR2 = 3.34dB;
	MMSE-IRC
	10.0
	9.8
	9.4
	8.9

	
	R-ML
	3.4
	3.4
	3.2
	2.0


· Table 5: Required SNR @70% throughput of Test 2
	Test 2
	Receiver
	6RB
	12RB
	25RB
	50RB

	INR1 = 7.77dB,
INR2 = 2.29dB;
	MMSE-IRC
	5.9
	5.8
	5.8
	5.2

	
	R-ML
	5.2
	5.1
	5.1
	4.5

	INR1 = 13.91dB,
INR2 = 3.34dB;
	MMSE-IRC
	8.5
	8.3
	8.3
	7.6

	
	R-ML
	6.2
	6.1
	6.1
	5.5



· Huawei (R4-147084)
Observation 1:
Regarding the performance of R-ML receiver with blind detection and R.11 MMSE-IRC receiver, the following test cases could be adopted to verify the performance gain.
· TM 4/4/4, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level
· TM 9/9/9, MCS 5/14/14, rank 1/1/1, 2x2, high interference level
· TM 2/2/2, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level
The following test cases could be adopted to verify the robustness
· TM9/9/9, MCS 5/14/14, rank 1/1/1, 2x2, medium interference level
· TM 2/3/3, MCS 5/14/14, rank 2/2/2, 2x2, medium or high interference level
· Huawei (R4-147085)
Proposal 1:
· Two kinds of test cases should be introduced for NAICS demodulation requirements: verification of performance gain and verification of robustness
Proposal 2:
· NAICS receiver would contain three individual receiver functionalities, which are
· Blind detection for interference parameters
· Advanced receiver, such as R-ML or SLIC
· RS-IC, such as CRS-IC
Proposal 3:
· RAN4 should keep an alignment of UE behaviours for NAICS blind detection, especially for the following aspects:
· The PDSCH starting symbol could be achieved from PCFICH
· NAICS UE is always assuming the alignment of NAICS signaling and interference condition
· NAICS UE is not required to detect the TM10 interference
· NAICS UE is not required to detect the absence of CSI-RS
· NAICS UE is always assuming the same TDD related configurations as serving cell
Proposal 4:
· Regarding NAICS receiver, E-LMMSE-IRC and CRS-IC for 4 CRS port would not be taken into consideration in R.12 NAICS scope.
Proposal 5:
· CRS-IC is not involved in the LMMSE-IRC receiver to which NAICS receiver is required to perform better.
Proposal 6:
· The NAICS UE could fallback to MMSE-IRC receiver as long as the practical performance gain of NAICS receiver over MMSE-IRC receiver is below x.x dB (e.g. 1.0dB @70% maximum throughput).
Proposal 7:
· The inconsistence of NAICS high signalling and interference condition is not a valid fallback scenario. In another words, NAICS UE would not guarantee no-performance-loss over MMSR-IRC when the signalling and interference condition are not aligned.
Proposal 8:
· The NAICS UE could directly fallback to MMSE-IRC receiver as long as the TM10 transmission mode is indicated as possible interference conditions.
Proposal 9:
· Both high and medium interference level should be considered for NAICS gain requirement. 
Proposal 10:
· CRS-colliding/non-colliding and combination of different transmission should be considered to be a NAICS gain test or robustness tests. 
Proposal 11:
· Adopt the time/frequency offset (2us and 200Hz) in R.11 CoMP in NAICS demodulation requirements for both NAICS gain and robustness tests.
Proposal 12:
· Randomized interference model should not be used in simulation alignment, but could be used in final test setup. Also, the absent of PDSCH interference is precluded as a candidate interference state.
Proposal 13:
· Perfect PDCCH decoding under high interference level could be also assumed with choosing proper simulation assumptions which not lead to very low SNR.
Proposal 14:
· The PCFICH channel should be present in interference signals
· Nokia (R4-147235)
Observations
1. The NAICS UE testability framework has several foundation vectors: 
a. the UE blind detection mechanism which needs to reach a high level of reliability,
b. a CSI feedback mechanism, which has to operate in a seamless fashion with respect to the interference situation, 
c. the reliable operation of the previous two components in face of a broad choice of network configurability and across multiple UE types.
Proposal for the discussion structure:
1. Agree on the blind detection testability.
2. Agree on the interference models and scenarios which fulfil the tested blind detection.
3. Create test cases for performance and robustness, provided evaluations of the above two points have been performed.
Proposals: 
General:
4. Identify the NAICS IC receiver as “Receiver Type B” in the specifications.
Blind detection testability: 
5. The parameters should be grouped so that they can be tested in a joint setup.
6. The following test framework can be envisioned:
Baseline sets:
a. Group-CRS: IP + DII + PDSCH_SP + MOD + PA_{subset of 3 values} + PMI + RI
b. Group-DMRS: IP + DII + DMRSp + PDSCH_SP + MOD + RI
c. Utilize 8 non-zero power CSI-REs with 10 ms periodicity in test setups.
i. Colliding and non-colliding CRS
1. TM2-TM2, TM2-TM4, TM2-TM9 in 4Tx setup
2. TM4-TM2, TM4-TM4, TM4-TM9 in 2Tx setup
3. TM9-TM2, TM9-TM4, TM9-TM9 in 2 (TM4/TM2) or 8 (TM9) Tx setup 
7. Utilize a randomized interference model, similar to NAICS phase 2.
8. Strive to capture all the possibilities of NAICS utilization in both colliding and non-colliding cases.
CSI feedback performance requirements
a. Enable the PDSCH IC of TM1-9 for TM10 NAICS UEs.
b. Ensure a unified mechanism for capturing/deriving the NAICS CSI ensuring a consistent behaviour across UEs.
NAICS UE functionality/fallback
· Ensure that NAICS UE performance is robust in face of network configuration updates.
· Nokia (R4-147236)
Proposals: 
· Strive to categorize the parameters into groups of parameters to be tested in a joint setup.
· The following test framework can be envisioned. Baseline sets:
· Group-CRS: IP + DII + PDSCH_SP + MOD + PA_{subset of 3 values} + PMI + RI
· Group-DMRS: IP + DII + DMRSp + PDSCH_SP + MOD + RI
· Utilize 8 non-zero power CSI-REs with 10 ms periodicity in test setups.
· Colliding and non-colliding CRS
· TM2-TM2, TM2-TM4, TM2-TM9 in 4Tx setup
· TM4-TM2, TM4-TM4, TM4-TM9 in 2Tx setup
· TM9-TM2, TM9-TM4, TM9-TM9 in 2 or 8Tx setup 
· A unified UE behaviour is desired for TM 5/7/10 for which neither network assistance is provided, nor PDSCH IC is expected.
· The utilization of 256QAM is FFS.
· Is it FFS the NAICS operation in the eIMTA subframes.
· Per 1 PRB pair blind detection is introduced.
· PA at serving and interfering cell is -3dB, PA subset signalled as NW assistance: {-3, -1.77, 0} dB, PB set to 1.
· Consider the potential implication of blind detection for CSI feedback.
· Nokia (R4-147237)
Observations:
1. While under network assistance, the NAICS UE encounters both situations of gains and losses with respect to the LMMSE-IRC operation.
2. NAICS CSI feedback incorporates IC efficiencies from zero to almost full IC.
3. Failing to provide a testability framework for the NAICS fallback operation would certainly diminish the applicability of NAICS technology in real deployments.
Proposals: 
1. The effects of Post IC CQI on OLLA operation should be studied.
2. Ensure that NAICS UE performance is robust in face of network configuration updates.
3. Ensure through RAN4 tests the proper utilization of the fallback receiver.
4. Define the Release 12 NAICS performance requirements for PDSCH IC along with CRS IC.
5. CRS IC is assumed for fallback operation along LMMSE-IRC operation.
· Nokia (R4-147238)
Observations:
1. Obtaining both increased performance and UE complexity savings, due to the signalling if RA and precoding granularity, in not really possible in practice.
Proposals:
1. Consider the following split of tests for further discussion:
Table 4: Transmission mode combinations for colliding CRS
	
	TM2 interference
	TM3 interference
	TM4 interference
	TM9 interference

	TM2 serving
	 (A)
	 (E)
	 (E/A)
	(E)

	TM3 serving
	(E)
	 (E)
	(D)
	(E)

	TM4 serving
	 (A)
	 (E)
	(A)
	(B)

	TM9 serving
	 (B)
	 (E)
	(D)
	(B)


Table 5: Transmission mode combinations for non-colliding CRS
	
	TM2 interference
	TM3 interference
	TM4 interference
	TM9 interference

	TM2 serving
	 (A/B)
	 (E)
	 (E/D?/A)
	(E)

	TM3 serving
	 (E)
	 (E)
	 (E)
	 (E)

	TM4 serving
	 (A)
	(E)
	 (B/A/D)
	 (E)

	TM9 serving
	 (E)
	 (E)
	(C)
	 (A)



2. Clarify and benchmark the baseline performance of LMMSE IRC for CRS and DMRS TMs. The genie aided performance should be provided as well.
3. Introduce a robustness test for verifying the reliable utilization of resource allocation and precoding granularity in case of network configuration updates.
· DoCoMo (R4-147270)
Proposal 1: Consider two test aspects for the specification of demodulation requirement for NAICS: verification of NAICS gain and robustness.
Proposal 2: These two aspects should be treated with equal priority.
Proposal 3: Evaluate the performance of NAICS receiver assuming some bad interference conditions for NAICS to clarify the robustness.
Proposal 4: If it is observed that NAICS robustness cannot be ensured, at least RAN4 should clarify the worst interference condition where robustness can be guaranteed assuming current agreed NAICS signalling in RAN1.
Proposal 5: RAN4 should clarify the feasibility of blind detection and performance gain of NAICS assuming mixed TM scenarios and non-colliding CRS pattern for the dominant interferer.
Proposal 6: Consider the following test cases at least.
· NAICS gain test: TM2/2/2 and TM4/4/4 with colliding CRS, and TM9/9/9 with non-colliding CRS
· NAICS robustness test: TM2/9/9 and TM9/3/3 with non-colliding CRS
· Proposal 7: Interference modelling of "NAICS gain test" and "NAICS robustness test" should be separately discussed since the test purpose of each test is different.
Proposal 8: Assume that NAICS UE detects CFI value of interference signal from PCFICH for the specification of performance requirements.
Proposal 9: Use the interference modelling in Rel.11 MMSE-IRC receiver with some modification for NAICS robustness test.
Proposal 10: Randomize TDM pattern of interference signal for NAICS robustness test to ensure no performance loss.
· NVidia (R4-147341)
· Proposal 1:			Introduce PDSCH demodulation tests for the verification of NAICS throughput gains.
· Proposal 2: 		Introduce a PDSCH demodulation test to verify the robustness of the NAICS receiver in unfavorable interference conditions. 
· Proposal 3: 		The interference model truly reflects the network assistance signaling.
· Proposal 4: 		Resource allocation granularity of the interference is per subband assuming practical worst case.
· Proposal 5: 		Consider random PMI & rank per-subband and per-subframe basis for interfering cells, similar to the Rel-11 LMMSE-IRC Work Item. For TM8/TM9 interference, smaller precoding granularity can be considered.
· Proposal 6: 		Consider statistical model for the interferer modulation order and rank, with distributions that allow sufficient NAICS gain. The selection granularity of both parameters shall match the resource allocation granularity.
· Proposal 7: 			PA value randomization within the signaled subset is at most per-CQI-subband basis.
· Proposal 8: 		Agree on a conservative value of the PDSCH start symbol to be assumed by the UE.
· Proposal 9: 		In test cases, the CFI should match the agreed conservative start symbol in every TTI.
· Proposal 10: 		Do not configure CSI-RS in the interfering cells in any of the NAICS test cases.
· Proposal 11: 	Demodulation tests should target low geometry scenarios. 
· Proposal 12: 	Robustness tests could consider higher geometry and/or lower interference levels. 
· Proposal 13:		Do not introduce PDCCH interference in any of the NAICS test cases, regardless of the INR level.
· Proposal 14:		In NAICS demodulation tests, apply 100% resource utilization in the interfering cells.
· Proposal 15: 	Reuse time/frequency synchronization assumptions from eICIC/feICIC work.
· NVidia (R4-147342)
· Conclusion 1:  Even with QR-based optimization, the relative complexity increase from 2 to 4 CRS AP is driven by the increased number of precoder hypotheses.
· Conclusion 2: The complexity of blind estimation of dynamic interference parameters for CRS-based modes is ~6.4 to 7.1 times (+540% to +610%) more complex for 4 CRS AP compared to 2 CRS AP.
· NVidia (R4-147343)
· Conclusion 1: 	When hypothetical covariance matrices are updated on a per-subcarrier basis, the relative complexity between 2 and 4 CRS AP increases ~2.21 times (+121%) for rank-1 and ~3.70 times (+270%) for rank-2. 
· Conclusion 2: 	When hypothetical covariance matrices are updated on a per-RE basis, the relative complexity between 2 and 4 CRS AP increases ~3.94 times (+294%) for rank-1 and ~7.70 times (+670%).
· Ericsson (R4-147564)
Proposal 1: the baseline receiver to compare NAICS performance to should be LMMSE-IRC (without any form of CRS-IC) as described in TR 36.829. 
Proposal 2: Phase 1 approach can not be considered as the only way to define RAN 4 tests.
Proposal 3: Gain and Blind detection can be tested together by considering an interference model which mimics the phase 2 interference characteristics, i.e. by modifying phase 1 approach by introducing randomization of the interference characteristics/presence. 
Proposal 4: Tests should be added to make sure that the UE correctly implements PDSCH-IC (cancellation of a single interferer and at least 3 layers) and CRS-IC (2 interferers).
Proposal 5: varying interference conditions are needed in order to make sure that blind detection is correctly performed by the UE. Modified phase 1 as proposed in [3] is a method to achieve this. In addition varying PA value within the restricted set during the test would be beneficial to guarantee proper PA blind detection. Neighbour cells TM, instead could be considered as fixed for the test duration to limit testing complexity. In addition it seems preferable to define tests with random PDSCH start.
Proposal 6:   
A subset of 3 PA values should be signalled where the three values should span a large range.
Support for TM1-10 (without TM 5 and TM7) should be signalled.
An integer in the range 0-3 for PB value
RB allocation = 1PRB-pair
Proposal 7: Blind detection of PDSCH start provides performance gain. As a compromise IRC receiver could be considered for the first 3 OFDM symbols for the sake of minimum requirement definition.  To model explicitly NC PDCCH signals in the test set up is needed to avoid penalization of a better receiver. PDCCH Tx Diversity should be modeled in the neighbor cell. Typical loads could be considered. Perfect PDCCH decoding under low interference level in simulations could be considered. For medium/high interferer level PDCCH characteristics should be carefully selected.
Proposal 8: CSI-RS should be modelled in the test set up in PDSCH subframes
· When TM9 is present with several configurations
· When TM4 is present with a single configuration
The baseline algorithm to define minimum performance is: CSI-RS presence is ignored.
Proposal 9: Even if it would be beneficial to consider a common baseline algorithm for strongest interference selection, it is proposed to leave the strongest interference detection algorithm as an implementation choice.
Proposal 10: Define the minimum performance requirements by considering the worst case receiver among SLIC and R-ML as baseline
Proposal 11: Tests defined for FDD should be also duplicated to TDD deployment in NAICS WI with equivalent test configurations for TDD.
· Ericsson (R4-147565)
In this paper we have discussed the interference model to be used in the definition of the test set up. We have proposed a simplified approach by considering variable MCS, DTX and RI per PRB-pair. In each OFDM symbol the same probability for MCS, RI and DTX is considered; The MCS of the SC is selected among MCS 5, 14 and 25 depending on the operating point (considering the MCS which provides a reasonable BLER).
It would be preferable to run additional system level simulation results to use realistic per PRB-pair statistics, but in order to speed up the completion of the performance requirement definition phase we propose to adopt the above mentioned model for the definition of the test set up whenever the scope of the test is gains together with blind detection; NC MCS 5 50%, 14 and 25 25%, RI=1 80%, DTX =X% (depending on the test), 3 PA values with equal probability, 3 CFI values with equal probability.
· Ericsson (R4-147566)
· Observation 1: complexity does not seem to be the issue for many UE vendors, but still several UE vendors see the support of 4CRS APs problematic in the context of rel-12.
· Proposal 1: introduce tests for 4CRS APs in the context of NAICS REl-12 applicable only to those UEs who report the support for feature group 5-2.
· Proposal 2: At least the test 5 in [4] should be introduced to guarantee the support of 4CRS APs.
· Proposal 3: carrier aggregation shall be support together with NAICS.
· Proposal 4: both intra and inter band carrier aggregation shall be supported with NAICS in a band/band combination independent manner.
· Proposal 5: The support of NAICS together with carrier aggregation does not violate the release independency principle used to introduce band/band combinations.
· Proposal 6: the tests defined under NAICS could be applicable to carrier aggregation by following the same methodology as defined under carrier aggregation performance applying single carrier requirement to CA for normal demodulation tests. 
· Proposal 7: Test 1 as proposed in [4] could be used to guarantee that the UE is implementing PDSCH-IC.
· Proposal 8: Test 6 as proposed in [4] could be used to guarantee that the UE is implementing CRS-IC.
· Ericsson (R4-14767)
Observation 1: The presence of delays because of non ideal backhaul can not be ignored.
Observation 2: Since most of the parameters included in NAICS signalling can vary and they are subject to delays due to non ideal backhaul, it is beneficial to introduce tests which guarantee the UE robustness even in case the signalling associated to those parameters is not accurate.
Observation 3: In order for the network to be able to signal a subset of TMs there should be the guarantee that the UE has a fallback capability which is capable of handling non accurate signalling. If this is not defined, it means that the typical case for TM set would correspond to the worst, i.e. TM={1-4,6,8-10}. In that case the usefulness of the signaling is questionable.
Observation 3: PA is a parameter which is left for implementation, it does not seem appropriate to include restrictions on the way it is used in the network.
Observation 4: For PA values, the  network can not signal the whole PA set in order to avoid erroneous information in case of e.g. delay, and hence the UE should be capable of handling potential inaccurate sets.
Proposal 1: RAN 4 should analyze the effect of inaccurate signaling on PDSCH throughput performance for both SLIC and R-ML before concluding whether a fallback test is needed or not, e.g. for PA.
Observation 5: the network can use efficiently the resource allocation granularity signaling only if it is guaranteed that this will not bring performance loss.  If this signaling has to be defined then the UE behavior in case the information is not accurate needs to be clear, i.e. the performance should always be better or equal than the IRC receiver.
Proposal 2: Decision should be taken among 2 options.
· Option 1. Do not define the signaling to indicate whether larger granularity can be considered. In this case only 1 PRB-pair will be considered in all the tests. In this case there is no need to consider additional tests to guarantee the UE behavior in case of inaccurate value.
· Liaise back to RAN 3 to indicate that the resource allocation granularity signaling is not needed
· Option 2. Introduce the signaling to indicate when larger granularity can be considered, but to make sure that the network can fully use this signaling, RAN4 shall analyse the effect of inaccurate signaling. If performance degradation is shown a test will be introduced to verify that when the signaled value is not accurate there is never performance loss compared to IRC receiver. 
· Confirm to RAN3 that the signalling can be introduced.
· Study several scenarios to understand the effect of inaccurate signalling for both SLIC and R-ML.
· Ericsson (R4-147568)
Draft LS
RAN4 would like to thank RAN 3 for the LS in R3-142566 on resource allocation granularity signalling in the context of NAICS. In particular in the LS RAN 3 asked RAN 1 and RAN 4 to “confirm whether the resourceallocationgranularity IE needs to be signaled”. The LS highlights that signalling related to NAICS assistance information is subject to backhaul delays which are implementation dependent. 
RAN 4 acknowledges the fact that the assistance information is subject to backhaul delay which may lead to inaccurate/non up-to-date signalling. This negatively affects the UE performance. In some conditions the performance is worse than that obtained with Rel-11 LMMSE-IRC. If the resourceallocationgranularity IE signalling is introduced it would require additional UE testing to ensure better or equal performance than Rel-11 LMMSE-IRC. Furthermore, during the SI phase, RAN 4 studied the feasibility of blind detection and concluded that blind detection of the parameters based on 1 PRB-pair  resource allocation granularity is feasible; hence, RAN 4 can confirm that resourceallocationgranularity=1 can always be used in NAICS feature.
Considering the above and in order to avoid performance issues, RAN 4 would like to confirm to RAN 3 that there is no need to signal the resourceallocationgranularity IE 
· Ericsson (R4-147569)
· Proposal: adopt the list of tests (tests 7-10 in [3]) as provided above to guarantee UE fallback capability when unfavourable NAICS conditions are present. Additional tests could be also discussed.
· Ericsson (R4-147570)
· In this paper we have proposed a test plan to make sure that all NAICS aspects are covered via a demodulation test.
· We propose to adopt the above mentioned test plan for NAICS feature.
· Ericsson (R4-147571)
· This paper provides the simulation results for FDD according to the proposed test plan in [1].
· Ericsson (R4-147572)
· In non-
· Ericsson, KT, Nokia, Sprint, Verizon(R4-147573)
· 4CRS APs deployments should not be penalized by the introduction of NAICS feature in the context of Rel-12.
· In order to make sure that 4CRS APs is supported in NAICS Rel-12 one performance test has to be defined within the scope of Rel-12 NAICS.
· The test will be fulfilled only by UEs reporting support for feature group 5-2.
· Up to rank 2 (for interfering cell) will be considered in the context of Rel-12 NAICS
· Ericsson (R4-147574)
Test Scope
The test plan should reflect the NAICS capabilities:
The following should be tested
The capability of the UE to achieve gains when proper blind detection of the parameters is done in several conditions
The capability of the UE to fallback to LMMSE-IRC in any conditions (unfavorable conditions and non-ideal backhaul).
The capability of the UE to perform both PDSCH-IC and CRS-IC
In addition 
4CRS AP support should be include in the test plan.
CA support should be include in the test plan.
Key Aspects
Randomization of the interference shall be used to test the BD capability of the UE
PDCCH shall be explicitly modeled in the test set 
NAICS signaling shall represent the worst case (e.g. full set of TM, 1PRB case, maxnoofPA = 3)
Fallback performance shall be guaranteed
Inaccurate signaling effect should be studied (PA, RA granularity) and potentially included in a test (signalling may not be up to date)
Tests with unfavorable NAICS conditions should be included 
CSI-RS configurations should be considered to reflect proper TM9 interference.
Time and frequency offsets should be considered to reflect practical interference.
· Intel (R4-147696)
Proposal #1: Introduce PDSCH demodulation tests for the verification of NAICS functionality.
Proposal #2: Define the following general test purposes for the NAICS PDSCH demodulation tests: 
· Type #1: Verification of NAICS receivers’ performance gains (first priority);
· Type #2: Verification of NAICS receivers’ robustness (second priority).
Proposal #3: The NAICS receivers’ performance gains should be ensured in the following TM and CRS pattern scenarios:
· TM2/TM2 with colliding CRS patterns;
· TM4/TM4 with colliding CRS patterns;
· TM9/TM9 with colliding and non-colliding CRS patterns;
The NAICS receivers’ robustness should be ensured in the following TM and CRS pattern scenarios:
· TM9/TM4 with either colliding or non-colliding CRS patterns;
· TM2/TM2 and TM4/TM4 with non-colliding CRS patterns.
Proposal #4: The following interference profiles should be considered for the NAICS tests:
· ON/ON interference pattern
· NAICS Scenario 1, 40% RU, low geometry
· Type #1: Medium and high INR (50% and 80% I1/Noc)
· Type #2: Low INR (20% I1/Noc)
Proposal #5: The following transmission parameters are considered for the NAICS tests:
· Fixed Phase 1 NAICS model as baseline
· Modulation
· QPSK and QAM16 modulation for serving cell
· Type #1 tests have QPSK for the first dominant interferer and higher order modulation for the second dominant interferer
· Type #2 tests should ensure no loss for the case of QAM64 first dominant interferer
· RI for TM4 and TM9
· RI = 1 for serving cell
· Type #1 tests have RI = 1 for the first dominant interferer
· Type #2 tests should ensure no loss in case of RI = 2 for the first dominant interferer
Proposal #6: DL CoMP based time/frequency offsets model (i.e. 200 Hz frequency and 2mus time offsets) is used for the first dominant interferer.
Proposal #7: The EPA5 channel model is used as baseline. The NAICS test cases should also cover other channel models (e.g. ETU5 or EVA5) and the case of different channel models for serving and interference signals.
Proposal #8: The following antenna configurations are considered for NAICS demodulation tests:
· 2x2 for CRS-based PDSCH TMs;
· 2x2 and 4x2 for DMRS-based PDSCH TMs;
· Serving and interference cells have equal number of transmit antennas and CRS APs.
Proposal #9: The following settings are used for serving/interference cell PDCCH
· Serving cell PDCCH AL 8;
· No interference in the control region;
· 3dB serving cell PDCCH boosting for high INR.
Proposal #10: Special test case should be introduced to check that UE exploits information on the increased interferer signal resource allocation and precoding granularity.
· Intel (R4-147697)
Proposal #1: Enhanced PDSCH-IS/IC receivers for CRS-based PDSCH TMs and 4 CRS APs in the interference cell are not introduced in Rel-12 NAICS scope.
Proposal #2: Do not define test cases for the scenarios with the mix of 2 and 4 CRS APs (Tx antennas) in the serving and interference cells.
Proposal #3: The NAICS fallback mechanism is implementation specific.
Proposal #4: Wideband dominant interferer selection granularity can be assumed for NAICS receivers. The minimum NAICS demodulation requirements are defined under assumption that UE applies handling of the first interferer selected in accordance to the maximum CRS RSRP criteria. 
Proposal #5: The CRS-IC is applied to a single interference cell which can be selected based on the maximum CRS RSRP criteria.
Proposal #6: UE may always assume the most conservative interferer PDSCH starting OFDM symbol.
Proposal #7: The UE may make the following assumptions for the SFBC interference handling
· For the SFBC/SFBC scenarios the UE is required to take into account the SFBC interference spatial structure (i.e. treat it as the SFBC signal).
· For the SM/SFBC scenarios the UE is not required to take into account the SFBC interference spatial structure (i.e. can treat it as the SM signal).
Proposal #8: LMMSE-IRC receiver is used in case TM10 is indicated in NAICS HL signalling. Using NAICS is not required for TM10 useful signal transmissions.
Proposal #9: Legacy Release 8-11 receivers are assumed for all physical channels except PDSCH. The LMMSE-MRC receivers are assumed for PDCCH/PCFICH demodulation.
· Intel (R4-147698)
· Wideband dominant interferer selection granularity can be assumed for NAICS receivers.
· The minimum NAICS demodulation requirements are defined under assumption that UE applies handling of the first interferer selected in accordance to the maximum CRS RSRP criteria.
· Intel (R4-147699)
· The minimum performance requirements for the SFBC/SFBC and SFBC/SM scenarios are defined under assumption that UE applies up to 3 spatial layers receive processing.
· The minimum performance requirements for the SFBC/SFBC scenarios are defined under assumption that UE takes into account the actual interference spatial structure (i.e. treat it as the SFBC signal).
· The minimum performance requirements for the SM/SFBC scenarios are defined under assumption that UE treats the interference as the SM signal. Alternatively, no NAICS test cases can be defined for this scenario.
· Qualcomm (R4-147750)
Proposal 1: Propose to organize UE demodulation requirement definition as follows:
· Step 1: Define Common Simulation Parameters, Metrics, Assumptions on Signaling and UE processing.
· Step 2: Define Test Cases for Enhanced NAICS Performance
· Step 2A: Specify additional signaling assumptions within NAICS framework for each test case, if any.
· Step 2B: Specify additional UE blind detection assumptions for each test case, if any.
· Step 3: Define Test cases for NAICS Robustness (no loss compared to MMSE-IRC)
· Step 3A: Specify additional signaling assumptions within NAICS framework for each test case, if any.
· Step 3B: Specify UE blind detection assumptions for each test case, if any.
Proposal 2: UE performance requirements should be based on the RAN4 consensus agreement [3] that “Interferer parameters are assumed to have granularity of at least 1 PRB pair in time by the NAICS UE”.
Proposal 3: Target a single unified UE demodulation performance requirement based on SLIC and R-ML receivers in the Rel-12 NAICS UE demodulation requirements. 
· As observed previously, NAICS gains from SLIC and R-ML receivers are greater than ELMMSE-IRC receivers in multiple scenarios [2]. Therefore, in order to being maximum gains to Rel-12 networks via NAICS processing, unified requirements should be set based on SLIC/R-ML receivers.
Proposal 4: Propose to not schedule PDSCH on Subframes 0 & 5 for the purpose of RAN4 test case definition. 
Proposal 5: The fallback performance of Rel-12 advanced receiver should be no worse than the Rel-11 MMSE-IRC performance, an aspect that needs to be tested by RAN4.
· Proposal 5.1: Reliability of NAICS processing: As observed during the study item and work item phase, there could be some scenarios in which NAICS receiver processing may not be reliable both in terms of blind detection and demodulation. Exact scenarios need further discussion  Propose to have RAN4 demodulation test cases to ensure this behaviour. 
· Proposal 5.2: Lack of NAICS Signaling: In the absence of NAICS signaling, the NAICS UE is expected to perform no worse than the Rel-11 MMSE-IRC receiver  Not needed to test this behavior, it is automatically implied by Rel-11 tests.
· Proposal 5.3: Incorrect Signaling: If the NAICS signaling is incorrect, i.e., eNB does not follow the signaled parameters in its transmission, there should be no performance requirement on the NAICS UE. Incorrect information from the eNB may mislead the UE into false detections. If the eNB cannot guarantee accurate signaling, the signaling could be skipped, hence not requiring the UE to meet NAICS requirements.  Not needed to test this behavior.
Proposal 6: Consider Non-Colliding dominant interferer for UE demodulation performance requirements.
Proposal 7: If RAN4 decides to have mixed TM test cases for enhanced NAICS performance, we propose to include non-trivial TM subset signalling for these test cases as allowed by the NAICS framework to ensure a good trade-off between performance and UE power consumption can be achieved in Rel-12 networks. 
The benefits of such selective signalling are that the (a) UE can run blind detection selectively and efficiently from a power consumption point of view and (b) More accurate detection leads to performance benefit.
Proposal 8:
· Propose to not support enhanced performance requirements for 4 TX based CRS-TMs in Rel-12, while fallback to Rel-11 MMSE-IRC needs to be ensured.
· On the other hand, enhanced performance requirements would be supported for 4 TX based DMRS-TMs for up to rank 2 transmissions as already agreed by RAN4.
· Qualcomm (R4-147751)
· Link level results are presented for the TM4/4/4 case using the simulation alignment parameters discussed in the WF draft from RAN4 #72bis. 
· Performance was compared for blind R-ML receiver versus the Rel-11 baseline MMSE-IRC receiver.
Agenda
Further discussion on RAN2 LS on CA capability.

The top level plan for the ad-hoc meeting is to:
· Further refine and agree the simulation assumptions for the initial alignment test results next meeting
· Discuss and agree the simulation plan to close down the NAICS performance part

To highlight the timeline remaining for NAICS performance part, there are three more meetings:
· Athens, February 2015
· Brazil, April, 2015
· Japan, May, 2015

To achieve this, we need to progress in parallel, continuing the alignment results and also defining the final test cases during the meetings.



Outcomes of the ad-hoc meeting:
· Capture further agreements for the final test cases, such as:
· Discussion on PDSCH-IC and CRS-IC 
· Baseline receiver comparison is MMSE-IRC without CRS-IC
· Baseline for NAICS
· PDSCH start position
· PDCCH modelling and performance
· Equivalent test cases for FDD and TDD
· Interference models to be used
· Fixed interference
· Variable interference
· Medium and high interference
· PRB granularity test cases for > 1
· Agreed time and frequency offset parameters
· TMs used for test cases and signalled TMs
· Signalled PA values
· Signalled PB value
· Rank of serving cell and interfering cell
· CSI-RS modelling and parameters
· the PCFICH modelling for interference cell 
· the UE behaviour when TM10 is indicated as potential transmission mode for interference cell 

For the initial alignment test results we propose, we need to clearly state the maximum throughput and the assumptions which lead to this throughput, such as:

1) What is the final maximum throughput
2) What are the assumptions used to derive this throughput
     - Subframe 0/5 not included
     - CSI-insertion rate
     - Num symbols allocated to PDCCH
     - transmission BW 
     - etc

Let's use this as a way forward during the ad-hoc to define the simulation assumptions.
Could I ask companies to think through these points and have actual numbers available for the simulations cases.



Purpose of testing could be considered as either:
· UE is capable of supporting particular features
· Confirm the WID features are met in typical deployments

Discussion
Further discussion on RAN2 LS on CA capability.
QC: NAICS is a baseband capability. It is a function of MIMO and CSI processes.
E///:  How does the UE choose to allocate resources to NAICS or MIMO
	QC: Operators should make the decision

Discussion on PDSCH-IC and CRS-IC 
· CRS-IC has different flavours, colliding CRS for CE, non-colliding for PDSCH enhancement. Define tests cases to ensure these are met.

Agreements

Agreed LS
RAN4 would like to give further clarification on the previous LS, and has concluded that NAICS capability could also be a function of the baseband processing capability and thus the capability signalling should be a function of the number of DL MIMO layers and number of CSI processes.
RAN4 recommends that the table below is signalled per UE and that a bitmap of indices into the table below is signalled per band combination.
This bitmap of indices allows the UE to indicate it’s capability for the multiple possible combinations per band combination.
RAN4 recommends the information in the following table is signalled and recognises that it is a RAN2 decision how to implement the actual signalling.

	Index
	Aggregated BW range
	Range of the Number CC

	1
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	2
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	3
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	4
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	5
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	6
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	7
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5

	8
	50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500
	0, 1, 2,3, 4, 5



RAN4 has agreed that for single carrier operation, when a UE signals its NAICS capability, it shall support 100PRBs.
Agreed:
Thus far we have agreed the following shall be included in the final test cases:
· NAICS performance test case/s
· NAICS robustness test case/s

The following agreements are for either performance or robustness
· CRS and DMRS TM test case/s
· Colliding CRS test case/s
· Non-colliding CRS test case/s
· PRB granularity shall include at least the value 1


Possible agreements
Verification of NAICS receiver with CRS-IC in non-colliding scenario:
· 2CRS AP
· For DRMS based transmission modes in both serving and interfering cells
· including PDSCH-IC
· non colliding dominant interferer
· PDSCH interference model for the interfering cells are always ON

Recommend we come into the next meeting with results with and without CRS-IC for comparison purposes.

Simulation assumptions for the initial alignment results, these are not necessarily to be used for the final test cases
· System BW is 3MHz
· Full PRB allocation
· PDSCH not scheduled on subframes 0/5
· CFI=3
· CSI-RS insertion is only on the interfering cells, and not transmitted in the serving cell
· For initial alignment, the UE will ignore the CSI-RS on the interfering cell 
· 10ms periodicity, 
· in subframe 1, 
· only for DMRS based scenarios
· Not used for CRS based scenarios
· NZP for 2 CSI-RS ports
· one ZP resource
· PMI model
· For the interferes the PMI is random per TTI
· Random PMI per TTI for the serving cell
· Wideband PMI is used for both serving and interfering cells
· NAICS assistance information
· Serving cell PA use -3dB
· CellID (0,6,1)
· PA signal set (-6,-3,0) with -3dB being transmitted
· PB set 1 for all cells
· TM Set: TM2, TM3, TM4, TM9
· MBSFN configuration not used
· Resource allocation set to 1
· Both medINR, and high INR results shall be presented, with sceanrio1 40% RU
· Use the same 2 test cases as defined in R4-146812 for alignment, except as highlighted below
· Test - TMs - MCS - Rank - Antenna config - Interference Type - Colliding or not
· Test Case 1 TM4/4/4 MCS 5/5/5 Rank 1/1/1 2x2 Fixed colliding
· Test Case 2 TM9/9/9 MCS 5/5/5 Rank 1/1/1 2x2 Fixed non-colliding
· Companies can optionally present the following, but need to clearly state their assumptions
· Test Case 3 TM2/2/2 MCS 5/5/5    Rank 1/1/1  2x2 Fixed Colliding
· Test Case 4 TM2/3/3 MCS 5/14/14  Rank 1/2/2  2x2 Fixed non-colliding
· Test Case 5 TM9/4/4 MCS 5/5/5    Rank 1/1/1  2x2 Fixed non-colliding

Note that Test Cases 4 and 5 are not likely to show performance gains and hence alignment may be difficult for these.

Comparison results will be compared against baseline of MMSE-IRC with no CRS-IC and no DMRS-IC.
Companies are encouraged to present blind detection, baseline and genie aided.





UE CSI Tests 
Summary of contributions
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.12.2
	R4-147086
	Discussion
	Discussion on CSI requirement for NAICS
	Huawei, HiSilicon

	7.12.2
	R4-147239
	Discussion
	On the NAICS UE CSI reporting requirements
	Nokia Networks, Nokia Corporation

	7.12.2
	R4-147344
	Discussion
	Discussion on NAICS CQI derivation
	NVIDIA

	7.12.2
	R4-147575
	Discussion
	Test scope for CSI performance under NAICS
	Ericsson

	7.12.2
	R4-147576
	LS out
	Draft LS for RAN 1 about CSI reporting post-NAICS.
	Ericsson

	7.12.2
	R4-147700
	Discussion
	Views on NAICS CSI reporting
	Intel



Summary
· Huawei (R4-147086)
Proposal 1
· The test purpose of NAICS CQI definition tests is to guarantee a common UE implementation for NAICS CQI measurement
· If possible, further verify whether UE has taken the NAICS gain into considering with realistic scenarios.
Proposal 2
· Whether introducing NAICS CQI definition tests or reuse a MMSE-IRC based feedback would depend on:
· The study of NAICS gain in different scenarios
· The study of feasibility on NAICS CQI measurement
Proposal 3
· If MMSE-IRC receiver is used for NAICS CQI measurement, it could be adopted that:	
· Introducing a CQI definition test in CRS-non-colliding for the purpose of guaranteeing a common UE implementation for NAICS CQI measurement
· No need to define RAN4 CSI requirements for CRS-colliding scenarios and No need to introduce specification modification on CQI definition.
Proposal 4
· If post-IC receiver is used for NAICS CQI measurement, it could be adopted that:	
· Introducing a realistic interference scenarios for CQI definition test, for the purpose of guaranteeing a common UE implementation and NAICS performance gain for NAICS CQI measurement
· Making alignment on UE behaviours of CSI measurement for the study on feasibility.
· No need to introduce specification modification on CQI definition.
· Nokia (R4-147239) 
Observations:
· NAICS CSI feedback testability builds on the ability of the UE to incorporate cancellation efficiencies into the reported CSI feedback.
· The receiver types used for CSI performance definition are for further discussion.
· The network assistance is available at the UE for both CSI feedback computation and demodulation.
· Blind detection and identification of more than two layers might be necessary in some situations.
· In selected scheduling instances, the reported CSI is legacy CSI.
· The time and frequency scheduling is creating a mix of conditions for possibly alternate reporting of pre and post IC type of CSIs.
· The NAICS post IC CQI would experience a wider and more dynamic range in terms of reported CSI.
Proposals:
· Enable the PDSCH IC of TM1-9 for TM10 NAICS UEs.
· Strive for a unified mechanism for capturing/deriving the NAICS IC-efficiencies ensuring a consistent behaviour across UEs.
· System performance should be used in confirming that the choice of post IC NAICS -efficiency computation/selection is proving NAICS system gains and is a reliable measure.
· NVidia (R4-147344)
· Observation 1: The current CQI definition does not allow a UE to calculate NAICS post-IC CQI, based on information from PDSCH demodulation stage.
· Proposal 1: RAN4 should discuss the feasibility of NAICS CQI, based on information from PDSCH demodulation stage. Other methods are FFS.
· Proposal 2: For NAICS CQI, a well-defined and predictable behavior among UEs is targeted.
· Proposal 3:	If RAN4 cannot agree on the feasibility for deriving NAICS post-IC CQI, RAN1 needs to be informed that their current assumption is not valid.
· Ericsson (R4-147575)
· Observation 1: the UE should always fulfill the CQI definition and report CQI in a consistent manner; if we consider the current definition, the CQI computation should take into account NAICS gains, independently on whether the UE is being scheduled or not.
· Observation 2: The blind detection based only on RSs/per PRB –pair basis when PDSCH is not scheduled is hardly feasible.
· Observation 3: If the UE reports CQI including NAICS gains only when it is scheduled then
· The UE would report inconsistent CQI
· It does not fulfill always the definition,
· There might be mismatched situations when the CQI is based on a larger bandwidth than the PDSCH scheduling.
· The convergence rate of the OLLA might be affected and the CQI variability might increase which could make the CQI testability infeasible.
· Proposal 1: Consider the pre-NAICS CQI computation in order to have a proper and consistent UE behavior.
· Proposal 2: Liase back to RAN 1 to ask for modification of the CQI definition.
· Proposal 3: Provide guidelines to RAN 1 on the potential CQI definition to speed up the process, i.e.
· “For a UE in transmission modes 1-9, the UE shall derive the interference measurements for computing the CQI value reported in uplink subframe n based on only the serving cell CRS REs assuming that the interference is of unspecified origin with possibly no relation to other transmitted signals”.
· Ericsson (R4-147576)
Draft LS:
RAN4 has analysed the CQI definition in TS 36.213 and its applicability to NAICS feature. The current definition implies that the CQI computation takes into account NAICS gains. RAN 4 acknowledged the fact that, in order to take into account NAICS gains in the CQI computation, the UE has to perform proper blind detection of interferer characteristics. RAN 4 believes that blind detection of the interference parameters based on a few resource elements (using serving cell reference signal REs when no serving cell PDSCH is available) is infeasible, and so would lead to unpredictable or inconsistent UE behaviour; the testability of the CQI might become problematic. 
RAN 4 believes that the problems mentioned above could be solved by modifying the CQI definition such that in the context of NAICS its computation does not include NAICS gains.
As an example RAN 4 has discussed to introduce the following clarification in the CQI definition in TS 36.213:

For a UE in transmission modes 1-9, the UE shall derive the interference measurements for computing the CQI value reported in uplink subframe n based on only the serving cell CRS REs assuming that the interference is of unspecified origin with possibly no relation to other transmitted signals. 

· Intel (R4-147700)
Observations:
· LMMSE-IRC based CSI reporting
· In case of LMMSE-IRC based CSI reporting OLLA can be used to achieve improved system performance for NAICS receivers.
· To enable LMMSE-IRC based CSI reporting the RAN1 CQI definition needs to be changed and special RAN4 CSI reporting tests for NAICS receivers need to be introduced.
· NAICS based CSI reporting
· Different NAICS based CSI reporting algorithms can be considered and RAN1 WG did not reach consensus on the feasibility of those algorithms from the performance/complexity perspectives
· NAICS based CSI reporting still requires using OLLA
· NAICS based CSI reporting has higher implementation complexity comparing with the LMMSE-IRC based CSI reporting.
· Interference measurements for NAICS based CSI reporting
· In the colliding CRS scenario, UE cannot estimate dominant interferer PDSCH parameters on the CRS REs.
· In the non-colliding CRS scenario, the dominant interferer PDSCH parameters estimation on the CRS REs may be not reliable.
· In case of using data REs for the interference PDSCH parameters measurements the reliability and complexity of the measurements depends on the presence of the serving cell transmission.
· In case if the measurement resources overlap with the serving cell transmission to another UE, the parameters measurements complexity is beyond agreed NAICS demodulation complexity.
· For the TM10 UE, the interferer PDSCH parameters for CSI feedback cannot be measured on the CSI-IM resources.
· Undefined CSI reporting requirements
· In case CSI reporting requirements for NAICS receivers are not defined, UE may use implementation specific CSI estimation mechanism including a) LMMSE-IRC based CSI reporting, b) NAICS based CSI reporting, c) mix of LMMSE-IRC and NAICS based CSI reports.
· In case CSI reporting requirements are not defined the network performance may degrade due to inconsistent CQI reporting.
· There is no well-established RAN4 methodology to make comparison of different CSI reporting mechanisms under assumption of using OLLA.
Based on the observations above on the unavailability of the interference measurements in some scenarios and given that there is no well-established methodology for the comparison of the CSI reporting algorithms under assumption of using OLLA, we think that LMMSE-IRC based CSI reporting is the most viable option and hence make the following proposal:
· LMMSE-IRC based CSI reporting is used for NAICS receivers in Rel-12 scope.
Discussions:

Agreements:
· TBD
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