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Summary
· CATT (R4-145640)

· Conclusions: In this contribution, we present our simulation results on blind detection of NAICS parameters for DMRS based TMs, and verified that blind detection of PDSCH presence/absence and RI for DMRS based TMs can achieve acceptable performance for 1 PRB pair detection granularity. The blind detection of modulation format requires further study.
· CATT (R4-145641)

· Conclusions: In this contribution, we present our simulation results on blind detection of NAICS parameters for CRS based TMs, and verified that blind detection of PDSCH presence/absence, PA, PMI and RI for CRS based TMs can achieve acceptable performance for 1 PRB pair detection granularity. The blind detection of modulation format requires further study
Discussion
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Summary

· Mediatek (R4-14561)
· Observation #1: The gain of R-ML with non-colliding CRS pattern is small. LMMSE-IRC performance seems to perform almost as well as R-ML.

· Observation #2: The gain with mixed TM interference is much smaller than the cases studied till now (i.e., TM4/4/4 or TM9/9/9). However, the gain seems still considerable, which is mainly due to the colliding CRS pattern and/or colliding DMRS pattern.
· Mediatek (R4-145662)
· Proposal #1 : Create test cases for verifying both NAICS receiver’s gain in targeted scenarios and robustness in problematic scenarios. These two types of cases should be treated with equal priority.
· Proposal #2 : Use the same interference scenarios and profiles that are agreed till now.
· Proposal #3 : Set up test cases only for colliding CRS pattern
· Proposal #4 : Set up test cases for FDD in the first phase and for TDD in the second phase
· Proposal #5 : Re-use the agreed major transmission parameters. Add more scenarios such as TM2/2/2, TM4/9/9, TM9/4/4 for robustness test.
· Proposal #6 : Assume zero time/frequency error during the first phase of performance tests. Consider non-zero error later in the second phase
· Proposal #7 : Use both full-random and semi-random interference. Vary the selected precoder every PRBs over frequency if TM4 were used.TM changes among TM2, 3, 4, and 9 in the full-random interference
· Proposal #8 : Assume perfect PDCCH decoding
· Proposal #9 : Decide during this meeting based on company input for the reference receiver. All curves submitted require the LMMSE-IRC results for comparison. There is no need to supply the “Genie” performance curves
· Proposal #10 : Always assuming single PRB granularity, blindly detect all necessary parameters if not agreed and necessary in the UE’s decoding process. Use the PA subset of {-3, 0, 3} dB with 0dB being the true value
· Proposal #11 : No test cases are necessary for 4x2 interference
· Proposal #12 : No need to specify which metric to use for identifying a strongest interference. Use only the final throughput curves for comparison.
· Proposal #13 : The 70% throughput of the maximum throughput is compared. The SNR gain in dB at this point is the final metric to use
· Proposal #14 : Only when colliding CRS patterns are used, include mixed-TM interference in the valid test cases for robustness. However, no tests are necessary for non-colliding CRS pattern
· Proposal #15 : Create test cases for 

· TM2/2/2, TM2/3/2, TM4/4/4, TM9/9/9, TM4/9/9, and TM9/4/4. 

· Both full-random and semi-random interference

· Both FDD and TDD

· Both rank 1 and rank 2

· MCS 5/5/5, 5/14/14

· Huawei (R4-145750)
· Proposal 1: In the case of CRS based transmission for both serving and interference cell, NAICS UE could be required to suppress the interference only in CRS-colliding configuration
· Proposal 2: When serving cell is CRS-based transmission, from performance point of view, the blind detection on interference is feasible for CRS-colliding scenarios, no matter the transmission mode of interference cells is CRS-based or DMRS-based. When serving cell is DMRS-based transmission, from performance point of view, the blind detection on interference is not feasible when the interference is CRS-based transmission.
· Proposal 3: For the purpose of clarifying the performance of advanced receiver and defining UE demodulation requirement, full-load PDCCH interference should be modelled from interference cell
· Huawei (R4-145751)

· Proposal 1:

· RAN4 should align the UE behaviour for NAICS blind detection

· The PDSCH IC receiver (R-ML or SLIC) and RS-IC receiver (CRS-IC and DMRS-IC) should be NAICW baseline receiver structure

· RAN4 should further study and clarify the legacy receiver which the NAICS receiver should be compared to: with or without RS-IC.

· Further study is required to investigate the NAICS fallback operation assumptions.

· The inconsistence of NAICS high signalling and interference condition is not a valid fallback scenario. Or in another word, NAICS UE would not guarantee no-performance-loss over MMSR-IRC when the signalling and interference condition are not aligned.

· NAICS UE could directly fallback to MMSE-IRC receiver if TM10 transmission mode is indicated as possible interference conditions.

· Proposal 2: Regarding NAICS demodulation requirement, we propose that 

· Two kinds of test cases should be introduced for NAICS demodulation requirements: 

· Type-A: Verification of performance gain

· Type-B: Verification of robustness

· Besides high interference level, median interference level should be considered to for Type-A performance test.

· Consider adopting CRS-colliding for dominant interference cell in Type-A performance test, and CRS-non-colliding in Type-B robustness test.

· Consider adopting non-mixed transmission mode in Type-A performance test, and mixed transmission mode in Type-B robustness test.

· Introduce time and frequency offset for NAICS interference cell.
· Further study is needed on how to introduce randomized interference model.

· PDCCH interference should be modelled for high interference level conditions.

· Different combination of NAICS higher-layer signalling should be covered in NAICS demodulation tests.

· Further study which performance metric is more suitable: traditional absolute throughput gain or relative throughput gain?

· Proposal 3: Regarding the NAICS CSI requirement, we propose that:

· Further study is needed to determine whether and how to introduce NAICS CSI requirement.
· LGE (R4-145801)
· For reference receiver,
· Proposal 1: ELMMSE-IRC receiver should be excluded to define performance requirement for NAICS.
· Proposal 2: Both R-ML and SLIC receivers should be considered as NAICS reference receiver.
· Proposal 3: For unified performance requirement, it should take minimum performance between R-ML and SLIC receivers.
· Proposal 4: NAICS fallback operation should be UE implementation issue.
· For test scenarios,
· Observation 1: Colliding and non-Colliding CRS network scenarios should be considered for NAICS performance requirement.
· Observation 2: TM2, TM4, and TM9 can be used on behalf of fallback TM mode, CRS and DMRS based TM for performance requirement.
· Observation 3: Interference condition for performance requirement should be able to cover various modulation order and rank since NAICS performance gain depends on modulation order, rank, and INR of interference PDSCH. And high INR is suitable for discriminating NAICS receiver and baseline receiver.
· Based on above observations, we propose Test1 ~Test4 for NAICS demodulation performance requirement in 3.4
· DoCoMo (R4-145926)
· Proposal 1: Consider two test aspects for the specification of demodulation requirement for NAICS: verification of NAICS receivers’ performance gains and verification of NAICS receivers’ robustness.
· Proposal 2: Evaluate the performance of NAICS receiver assuming some bad interference conditions for NAICS, e.g., dynamic chang in interference parameters and mixed TM scenarios.
· Proposal 3: If it is observed that 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.
· Propose 4: The number of the dominant interference cells is two similar to NAICS SI and WI core parts.

· Propose 5: Consider low geometry case (5~25%-tile geometries) for verification of performance gain of NAICS, and medium geometry (40-60%-tile geometries) or high geometry (75-95%-tile geometries) for verification of robustness of NAICS.
· Proposal 6: Consider Alt.2 and reuse interference modelling in Rel.11 MMSE-IRC receiver.
· Proposal 7: Use two different modelling schemes in accordance with the test purpose.
· Proposal 8: 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 9: Reuse the time and frequency offset values used in Rel.11 DL CoMP.
· Proposal 10: Preclude the E-LMMSE-IRC receiver from the specification for demodulation requirement.
· Proposal 11: Consider Alt.1 for the specification of demodulation requirements.
· Samsung (R4-146080)
· Proposal 1: The test purpose of NAICS performance part includes verification of the achievable performance gain and performance robustness when eNB is in honor of its signaling.

· Proposal 2: Prioritize 2 CRS ports with colliding CRS deployment scenario for verification of NAICS performance gain.

· Proposal 3: Re-use the typical fixed interference model as in the core part study, but at least apply the time-frequency variant interference model in one test case to verify UE implementation, as illustrated in Figure 1.

· Proposal 4: 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
	Combination

	1st priority
	TM4, RI=1, MCS=5(or 14)

TM9, RI=1, MCS=5(or 14)
	TM4, RI=1, MCS=5

TM9, RI=1, MCS=5
	TM4+TM4

TM9+TM9

	2nd priority
	TM2, MCS=5
	
	TM2+TM4

TM4+TM9


· Proposal 5: Time and frequency offset of interference cell is set to 2us and 200Hz for NAICS test cases. 
· Samsung (R4-146081)
· Proposal 1: For verification of achievable performance gain, focus on SLIC and R-ML receiver in the future performance part work. Furthermore, consider the further down-selection to R-ML receiver in order to provide a better unified performance requirements.

· Proposal 2: For verification of performance robustness, consider to apply MMSE-IRC with or without CRS-IC functionality as reference receiver depending on the performance gain and the linkage of other potential WI.

· Proposal 3: In order to provide the insight on NAICS receiver performance in realistic network operation, align the HL signaling configuration of test cases with the typical network operation, according to the input of operators.

· Proposal 4: 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 5: Dynamic fallback mechanism is UE implementation issue.

· Proposal 6: Performance gain of enabling NAICS receiver on special subframe depends on the exact special subframe configuration and further evaluation is required.

· Proposal 7: Prefer to use the absolute performance as test metric in NAICS PDSCH demodulation test cases.

· Samsung (R4-146082)
· Observation 1: Under TM4+TM9 scenario, R-ML receiver still provides the promising gain and the comparable performance with TM4+TM4 scenario, especially for RI=1 interference.

· Observation 2: Under TM9+TM4 scenario, R-ML receiver can't provide performance gain over MMSE-IRC due to the deteriorative channel estimation of serving cell.

· NVIDIA (R4-146114)
· Proposal 1:

Introduce PDSCH demodulation tests for the verification of NAICS throughput gains.

· Proposal 2:

Do not introduce PDCCH interference in NAICS PDSCH demodulation tests. 
· Proposal 3: 
The UE autonomously determines whether to fall back to LMMSE-IRC processing and the fallback mechanism is implementation specific. 

· Proposal 4: 
Introduce a PDSCH demodulation test to verify the robustness of the NAICS receiver in unfavorable interference conditions. 

· Proposal 5: 
The eNodeB/test equipment is assumed to follow NAICS assistance signaling in all NAICS test cases.

· Proposal 6:

In a 1st phase, start test case definition work with homogeneous TM configurations in the serving and interfering cells.
· Proposal 7:

In a 2nd phase, consider introducing some level of test coverage for mixed TM configurations in the serving and interfering cells.

· Proposal 8:
Do not implement transmit diversity fallback interference in test cases with other than TM2/TM3 interference. 

· Proposal 9: 

Consider colliding CRS between the serving and 1st strongest interfering cell, at least when the serving cell is configured with a CRS-based transmission mode.

· Proposal 10: 

Apply constant interferer transmission in NAICS demodulation tests, to allow straightforward FRC design and better discrimination.

· Proposal 11: 
Apply frequency-selective interference model in the demodulation tests. The granularity should be small enough to enforce frequency-selective parameter detection, while being large enough to provide NAICS gain.  

· Proposal 12: 
Demodulation tests should target low geometry scenarios.

· Proposal 13: 
Minimum performance requirements for NAICS demodulation will be derived assuming SLIC and R-ML receiver and not E-LMMSE-IRC. 

· Proposal 14: 
Reuse existing performance metrics for demodulation requirements (SNR required to reach x % of the maximum FRC throughput).

· Proposal 15: 
Assume CRS RSRP based dominant interferer selection. 

· Ericsson (R4-146265)
NAICS gain

· Observation 1: In order to define proper performance requirement, NAICS receiver should provide sufficient gain, i.e.bigger than 1.5dB with respect to baseline LMMSE-IRC receiver.

· Observation 2: SU-MIMO WI has used a methodology to achieve “unified performance requirement” which defines demodulation test based on the minimum performance of all the candidate receivers. This approach can be reused in NAICS WI.

· Observation 3: The advantage of defining tests based on minimum performance of all candidate receivers are 1) all candicate receivers will be evaluated and aligned. 2) UEs with more advanced receiver such as R-ML can still provide much better performance than the minimum performance. 3) The unified performance requirement required from WID can be achieved.

· Observation 4: E-IRC receiver gives best possibility to support 4 CRS AP with the least complexity.

· Observation 5: From system level there is no performance difference seen between E-IRC and SLIC for both CRS-based TM and DM-RS based TM test scenarios.

· Proposal 1: Use same methodology from SU-MIMO to define demodulation test based on the minimum performance of all the candidate receivers in order to achieve “unified performance requirement”.

· Proposal 2: Define test with 4 CRS AP with E-IRC receiver as minimum performance under the test purpose of achieving certain NAICS gain.

· Proposal 3: Define supporting of 4 CRS AP in NAICS as a separated UE capability so only 4 CRS AP capable NAICS UEs need to pass the tests defined for 4 CRS AP.

· Proposal 4: Define the following test scenarios under the purpose of NAICS gain.

Fallback capability with minimum IRC performance

· Observation 6: It’s required to ensure no performance loss compared to LMMSE-IRC receiver in every subframe dynamically under all interference scenarios.

· Observation 7: It’s necessary from the UE side to have the dual decoding capability to make sure the performance can actually fall back to IRC performance to guarantee no performance loss in every subframe.

· Observation 8: Dual decoding (one NAICS decoding and one IRC decoding) in at least one carrier should be considered as the baseline assumption for NAICS receiver in the context of Rel-12, considering the LTE capability of supporting 3 DL carrier in Rel-12.

· Proposal 5: Dual decoding capability should be guaranteed to make sure the UE can actually fall back to IRC performance to ensure no performance loss in every subframe.

· Proposal 6: Define the following test scenarios under the purpose of fallback capability with minimum IRC performance.

BD capability and granularity as 1 PRB pair

· Proposal 7: The joint blind detection should include Modulation order, PMI, RI, PDSCH presence, Pa values, PDSCH start, TM, CSI-RS ignorance and the strongest interferer based on CRS-based RSRP measurements.

· Proposal 8: Define one test with the configuration as Table 3 to fulfill the test purpose of verifying BD capability and the minimum BD granularity as one PRB pair.

CRS-IC capability

· Observation 9: No need to have separated CRS-IC only capability under NAICS WI.

· Observation 10: There is no performance requirement to guarantee CRS-IC functionality as mandatory feature in Rel-12 NAICS context.

· Observation 11:  In non colliding scenarios with low load most of the gains come from CRS-IC, as shown in [6].

· Proposal 9: Define tests with non-colliding CRS under low load when the NAICS gain mostly comes from CRS-IC instead of PDSCH IC in order to guarantee the CRS-IC as part of NAICS capability in NAICS WI.

· Proposal 10: Confirm to cancel 2 NC for CRS-IC as working assumption in NAICS WI performance phase. 

CSI tests

· Proposal 11: Further study is needed for NAICS CSI tests.

TDD tests

· Proposal 12: Tests defined for FDD should be also duplicated to TDD deployment in NAICS WI with equivalent test configurations for TDD.
· Ericsson (R4-146266)
· Observation 1: Under conditions with different interference levels the joint detection of of system parameters including Pa values, TM, Modulation order, PMI, RI, PDSCH presence and CRS based strongest interferer and PDSCH starting point (CFI) can achieve comparably good gain when compared to genie case.

· Observation 2: Blind detection of TM is demonstrated to be feasible in terms of performance (no degradation of the performance for 1 PRB-pair PDSCH allocation) while adding small complexity compared to the overall NAICS complexity.

· Observation 3: Erroneous information about PDSCH starting symbol may lead to degradation of the performance (degradation depends on the error).

· Observation 4: Blind detection of PDSCH starting symbol provides no loss in performance and it is considered to be a safer approach compared to neighbour cell PCFICH decoding, which might not lead to the correct information in case the information is carried by higher layer signalling or by cross carrier scheduling under CA.

· Observation 5: Blind detection of PDSCH starting symbol is demonstrated to be feasible in terms of performance (no degradation of the performance for 1 PRB-pair PDSCH allocation) while adding small complexity compared to the overall NAICS complexity.

· Observation 6: Very small loss of including Pa values into the joint blind detection comparing to genie detection with still comsiderably good NAICS gain.

· Observation 7: Different Pa vlues brings no difference on TP performance.

· Observation 8: Very small loss with CSI-RS ignorance comparing to the genie case for TM2, TM3, TM4, and TM9 with 2 CRS AP, even with the heavy 4 port CSI-RS configuration tested.

· Proposal 1: Confirm all the dynamic parameters including modulation order, PMI, RI and PDSCH presence should be in the scope of joint blind detection for NAICS receivers.

· Proposal 2: Confirm TM should be in the scope of joint blind detection for NAICS receivers.

· Proposal 3: Confirm TM should be in the scope of joint blind detection for NAICS receivers.

· Proposal 4: Confirm Pa values should be in the scope of joint blind detection for NAICS receivers.

· Proposal 5: Confirm CSI-RS ignorance should be in the scope of joint blind detection for NAICS receivers.

· Proposal 6: Confirm the strongest interferer should be based on CRS-based RSRP estimation for the joint blind detection for NAICS receivers.

· Ericsson (R4-146267)
· Observation 1: With interference model for NC as proposed in Table 1 the advantages are

· The frequency selective interference can be introduced for each one PRB pair which was missing for the Phase 2 model.

· No need of bursty model but it still can verify the BD of PDSCH presence.

· The minimum BD granularity as one PRB pair can be verified with still good NAICS gain.

· Proposal 1: New interference model with randomized Modulation order, PMI, RI and PDSCH presence on every PRB pair from Table 1 should be used to fulfil the test purpose of verifying the minimum BD granularity as one PRB pair.

· Proposal 2: Frequency and timing offsets should be modelled in the NC for NAICS performance phase as proposed in Table 2 with same numbers used in FeICIC to be reused here.

· Proposal 3: Randomized PDSCH start from NC should be used in the interference model for NAICS.

· Ericsson (R4-146268)
· Observation 1: With TM2 configured in NC with QPSK the relative TP gain with SLIC receiver is as good as TM4 configured in NC scenario. 

· Observation 2: Even with high error detection rate on CFI under NC TM2 QPSK, NAICS receivers still do the cancellation on PDCCH taking it as PDSCH so the TP performance is still with very good NAICS gain.

· Observation 3: With conservative CFI when under wrong CFI assumption the NAICS gain for NC TM2 QPSK scenario is more than 0.5dB worse comparing to the full blind detection.

· Observation 4: With TM2 configured in NC with QPSK, the joint blind detection of system parameters including Pa values, TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and PDSCH starting point (CFI) can achieve comparable gains with 1PRB pair based blind detection as the blind detection applied to TM4 configured in NC scenario. 

· Observation 5: 1/3 NAICS gain is lost under high interference level with 80%-tile I1/Noc due to decoding failing on SC PDCCH/PCFICH.

· Proposal 1: Configure full load PDCCH on NC for NAICS performance test scenarios.

· Proposal 2: BD of PDSCH start should be based on a universal solution working for all scenarios.

· Proposal 3: Configure real PDCCH with Tx diversity property instead of OCNG on NC for NAICS performance test scenarios.

· Proposal 4: Don’t use very high interference level with 80%-tile I1/Noc for NAICS performance test scenarios.
· Ericsson (R4-146269)
· Observation 1: From system level the NAICS gain compared to IRC is around 10~20% which is comparably the same between 4 CRS AP and 2 CRS AP.

· Observation 2: From system level there is no performance difference seen between E-IRC and SLIC for both CRS-based TM and DM-RS based TM test scenarios.

· Observation 3: From link level typical scenario under the test purpose of NAICS gain as indicated in [2] the performance difference between SLIC and E-IRC is less than 0.5dB.

· Observation 4: For SLIC receiver based on data covariance,

· For TM2/TM3 the complexity related to 4CRS APs can be considered as similar to that of 2CRS APs.

· For TM6 and TM4 the complexity of 4CRS APs is higher wrt the complexity in case of 2CRS APs by approximately a factor of 1.3 for TM4 and 1.12 for TM6 when blind detection is performed on 1 PRB-pair.  These factors are derived without considering any implementation optimization which would reduce considerably the above mentioned factors.

· Observation 5: E-IRC can further reduce the complexity from SLIC and meanwhile have more robust BD.

· Observation 6: With QR-decomposition the revised complexity calculations of ML receiver of supporting 4 CRS AP has

· ~ 2.9 x  more real-valued multiplications vs. 2 CRS AP.

· ~ 2.8 x  more real-valued additions vs. 2 CRS AP.

· Observation 7: The complexity level from Observation 6 seems affordable even by a ML receiver to support 4 CRS AP.

· Proposal 1: From performance perspective 4 CRS AP should be supported in NAICS WI.

· Proposal 2: E-IRC can be used to set up performance requirement with no risk of losing system performance.

· Proposal 3: From complexity perspective 4 CRS AP should be supported in NAICS WI by all candidate receivers but preferably by E-IRC with the least complexity.

· Proposal 4: Define supporting of 4 CRS AP in NAICS as a separated UE capability so only 4 CRS AP capable UEs need to pass the tests defined for 4 CRS AP.

· Ericsson (R4-146270)
· Observation 1: No need to have separated CRS-IC only capability under NAICS WI.

· Observation 2: There is no performance requirement to guarantee CRS-IC functionality as mandatory feature in Rel-12 NAICS context.

· Observation 3: In non colliding scenarios with low load most of the gains come from CRS-IC.

· Proposal 1: Define tests with non-colliding CRS under low load when the NAICS gain mostly comes from CRS-IC instead of PDSCH IC in order to guarantee the CRS-IC as part of NAICS capability in NAICS WI.

· Proposal 2: Confirm to cancel 2 NC for CRS-IC as working assumption in NAICS WI performance phase. 

· Ericsson (R4-146271)
· Observation 1: With 4 CRS AP or mixed 2 CRS AP and 4 CRS AP the relative TP gain with SLIC or EIRC receiver wrt IRC receiver is comparably good when compared to 2 CRS AP with under condition as shown in [3]. 

· Observation 2: The joint blind detection of system parameters including Pa values, TM, Modulation order, PMI, RI, PDSCH presence, PDSCH based strongest interferer and PDSCH starting point can achieve comparable gains with 1PRB pair based blind detection as the blind detection applied to 2 CRS APs case as shown in [3]. 

· Observation 3:  SLIC and EIRC receiver with blind detection achieve similar performance (less than 0.5dB difference) for all simulated cases.

· Proposal 1: Consider 4 CRS APs as an equally important case as 1 or 2 CRS APs with NAICS functionality.  Furthermore, mixed 2 CRS AP and 4 CRS AP scenario should be considered during NAICS WI in order to make sure legacy deployment with the support of 2 CRS AP will be able to  evolve to later phase release with the support of 4 CRS AP.

· Proposal 2: Define tests for 4 CRS AP and/or mixed CRS AP between 2 and 4 under the purpose of checking NAICS gain.

· Ericsson (R4-146272)
· Observation 1: Under mixed TM scenarios with CRS based TM as the serving cell and DMRS based TM as the interfering cell the relative TP gain with SLIC or EIRC receiver is as good as CRS based TM only scenarios. 

· Observation 2: Under mixed TM scenarios with CRS based TM as the serving cell and DMRS based TM as the interfering cell, the on joint blind detection of system parameters including Pa values, TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and PDSCH starting point (CFI) can achieve comparable gains with 1PRB pair based blind detection as the blind detection applied to CRS based TM only scenarios.

· Observation 3: Under mixed TM scenarios with DMRS based TM as the serving cell and CRS based TM as the interfering cells, SLIC or EIRC receiver without dual decoder gives worse performance than IRC receiver.  Therefore it is essential to test UE performance with serving DMRS based TMs and interfering CRS based TMs in order to meet the NAICS WID requirement [3] to “ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH”.

· Proposal 1: Dual decoding capability should be considered to guarantee the fall back mode with minimum UE performance as IRC receiver in NAICS WI.

· Proposal 2: Confirm the mixed TM scenarios between CRS based and DMRS based TM (including both CRS based TM as serving cell and DMRS based TM as serving cell) to be included for NAICS WI with the goal to set up RAN4 performance requirement.

· Proposal 3: Define the tests for mixed TM scenarios with CRS based TM as serving cell under the purpose of checking NAICS gain.

· Proposal 4: Define the tests for mixed TM scenarios with DMRS based TM as serving cell under the purpose of checking the fallback minimum performance as IRC

· Ericsson (R4-146273)
· Observation 1: NAICS gains are much smaller in non-colliding CRS scenarios than the colliding CRS scenarios due to poor channel estimation and noise estimation for the NAICS receivers, and a better baseline receiver comparing to the colliding CRS scenarios. The baseline receiver is better due to that the interference seen on CRS is the same as seen on PDSCH.

· Proposal 1: Define tests with non-colliding CRS on the dominant interfering cell under the purpose of checking the fallback minimum performance as IRC.

· Ericsson (R4-146274)
· Observation 1: Under TDD scenario SLIC and E-IRC receivers can achieve as good NAICS gain as FDD scenarios with TM4 when the other test configurations are equivalent. 

· Observation 2: Under TDD scenario SLIC and E-IRC receivers can achieve similar performance with small or no NAICS gain as FDD scenarios with TM9 when the other test configurations are equivalent. 

· Proposal 1: Tests defined for FDD should be also duplicated to TDD deployment in NAICS WI with equivalent test configurations for TDD.

· Proposal 2: No need to define particular test to support eIMTA in NAICS WI.
· Ericsson (R4-146275)
· Observation 1: NAICS information signalled over X2 are not acknowledged by the receiving eNB. It is possible that the signalled information is not available to the receiving eNB without the opportunity to resend them.

· Observation 2: Due to variable backhaul delay and jitter it is uncertain whether the signalled information from the eNB to the UE will reflect the practical scenario 100% of the time.

· Proposal 1: Define RAN4 performance test when assistance parameters do not reflect interference conditions in order to guarantee the objective to “ensuring no performance loss than MMSE-IRC in all interference scenarios”.
· Proposal 2: If Proposal 1 can’t be agreed RAN4 should send LS as proposed in last page to RAN3 (cc RAN1, RAN2) to confirm the scenario when assistance parameters do not reflect interference conditions due to backhaul delay and jitter which may make X2 signalled information stale.
· Ericsson (R4-146276)
· Observation 1: NAICS assistance signaling [2] provides assistance for any of TMs 1,2,3,4,6,8,9,10.  This requires a NAICS UE to function when any of the listed TMs is present.

· Observation 2: Joint blind detection including TM does not show any performance loss compared to genie detection of TM.

· Proposal 1: Define RAN4 performance tests with the working assumption that joint BD includes BD of TM using the combination of TMs in the NAICS assistance signaling [2].

· Proposal 2: If Proposal 1 can’t be agreed RAN4 should send LS to RAN1 (cc RAN2, 3) to confirm the NAICS assistant signaling requires a NAICS UE to function when any of listed TMs is present.

· Ericsson (R4-146277)
· 4CRS APs deployments should not be penalized by the introduction of NAICS feature in the context of Rel-12.
· 4CRS APs with NAICS functionality should be considered in NAICS WI in the context of Rel-12 with the goal to define the requirement.
· Rel-12 UE supports up to rank 2 (for interfering cell).
· 4 CRS AP is a UE capability for NAICS WI.
· Nokia (R4-146455)
Observations

· The NAICS UE testability framework has several foundation vectors: 

· the UE blind detection mechanism which needs to reach a high level of reliability,

· a CSI feedback mechanism, which has to embed the cancellation efficiency of the target dominant aggressor PDSCH, 

· the reliable operation of the previous two components in face of a broad choice of network configurability and across multiple UE types.

· Proposals: 

Blind detection testability: 

· The parameters should be grouped so that they can be tested in a joint setup.
· Make use of system simulations along the way of preparing the proper NAICS test setup.

· The following test framework can be envisioned:
· Baseline sets:

· Group-CRS: IP + DII + PDSCH_SP + MOD + PA_{subset of 3 values FFS} + 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 

· Utilize a randomized interference model, similar to NAICS phase 2.

· Strive to capture all the possibilities of NAICS utilization in both colliding and non-colliding cases.

CSI feedback performance requirements

· 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.
· In case blind detection is needed in CSI feedback stage, strive to have a unified interference model setup for both demodulation and CSI feedback.

· System performance should be used in confirming that the choice of NAICS IC-efficiency computation/selection is proving NAICS system gains and is a reliable measure.

· System performance should be used in confirming that the choice of NAICS RI/PMI and CQI derivation/selection is proving NAICS system gains and is a reliable measure.

Tests scenarios specifics

· The test scenario needs to provide a clear differentiation between the legacy and Release 12 NAICS CSI feedback utilization.

· Identify the NAICS IC receiver as “Receiver Type B” in the specifications.

· Append the interference models for receiver type A with specific characteristics facilitating the testability of the NAICS receiver.

· Two interferers should be explicitly modeled, similar to the ON/ON case from NAICS Phase1.

· Randomized interference characteristics can be considered (random rank and PMI).

· The receiver type B should be tested in non-coloured interference conditions.

· CSI test cases can be based on evaluating a ratio of throughputs in different interference conditions, for example based on the ON/ON/ON and ON/OFF/ON scenarios. 
NAICS UE functionality/fallback

· The effects of Post IC CQI on OLLA operation should be studied. 

· Ensure that NAICS UE performance is robust in face of changes on signalling information.

· Ensure through RAN4 tests the proper utilization of the fallback receiver.

· Define the Release 12 NAICS performance requirements for PDSCH IC along with CRS IC.

· CRS IC is assumed for fallback operation along LMMSE-IRC operation.

UE receiver structures

· Consider further all the receiver structures while a possible down-selection is FFS.

· Nokia (R4-146457)


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 FFS} + 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.
· Consider the potential implication of blind detection for CSI feedback.

· Nokia (R4-146458)
Observations:

· While under network assistance, the NAICS UE encounters both situations of gains and losses with respect to the LMMSE-IRC operation.

· NAICS CSI feedback incorporates IC efficiencies from zero to almost full IC.

· Failing to provide a testability framework for the NAICS fallback operation would certainly diminish the applicability of NAICS technology in real deployments.

Proposals: 

· The effects of Post IC CQI on OLLA operation should be studied. 

· Ensure that NAICS UE performance is robust in face of changes on signalling information.

· Ensure through RAN4 tests the proper utilization of the fallback receiver.

· Define the Release 12 NAICS performance requirements for PDSCH IC along with CRS IC.

· CRS IC is assumed for fallback operation along LMMSE-IRC operation.

· Nokia (R4-146459)
Observations:

Colliding CRS

· In non-homogeneous interactions of TM4-TM2 and TM2-TM4 there is very good NAICS gain, especially in presence of high INR.

Non-colliding CRS

· In non-homogeneous interactions of TM4-TM2 and TM2-TM4 there is good NAICS gain, especially in presence of high INR.

Proposals:

· Consider the non-homogeneous TM interactions of TM4-TM2 and TM4-TM2 as part of the test case setup in colliding and non-colliding CRS case.

· Nokia (R4-146460)
Observations:

· Randomized interference models facilitate the testability of critical blind detection components: interference presence and dominant interference identification. 

Proposals: 

· Utilize a randomized interference model, similar to NAICS phase 2.

· The receiver type B would be tested in non-coloured interference conditions.

· Append the interference models for receiver type A with specific characteristics facilitating the testability of the NAICS receiver.

· Two interferers should be explicitly modelled.

· Realistic time and frequency offsets for the interfering signals should be utilized. 

· Prioritize high INR conditions (@80% I1/Noc) for low 5-25% geometries.

· It should be discussed if only scenario1 or both scenario 1 and scenario 2 are to be considered.

· Nokia (R4-146461)
Observations:

· Colliding CRS conditions are experienced by a small amount of UEs experiencing dominant interference.

Proposals: 

· Strive to capture all the possibilities of NAICS utilization in both colliding and non-colliding cases.

· Do not link the NAICS UE IC performance to PDCCH operation.

· Nokia (R4-146462)
Observations:

Colliding CRS

· In homogeneous interactions of TM4-TM4 and TM2-TM2 there is very good NAICS gain, especially in presence of high INR.

Non-colliding CRS

· TM4-TM4 interaction does not provide significant gains in non-colliding CRS.

· TM2-TM2 interaction provides good gains in non-colliding CRS, with higher gains for larger INR.

Proposals:

· Consider the homogeneous TM interactions of TM4-TM4 and TM2-TM2 as part of the test case setup in colliding CRS case.

· Consider the homogeneous TM interactions of TM2-TM2 as part of the test case setup in non-colliding CRS case.

· Discuss further the utilization of TM4-TM4 in non-colliding CRS.

· Intel (R4-146512)
Proposals:
TEST TYPES AND PURPOSES

· Introduce PDSCH demodulation tests for the verification of NAICS functionality. 

· Consider the following test purposes for the NAICS PDSCH demodulation tests: 

· Verification of NAICS receivers’ implementation in terms of achievable performance gains (first priority);

· FFS: Verification of NAICS receivers’ implementation in terms of robustness (second priority, if agreed by RAN4 WG).

· SCENARIOS AND INTERFERENCE MODELS

· Introduce the following NAICS receivers’ performance gains tests:

· TM9/TM9 with non-colliding CRS pattern;

· TM4/TM4 with colliding CRS pattern;

· TM2/TM2 with colliding CRS pattern;

· FFS: TM4/TM9 with colliding CRS pattern.

· The following interference profiles are considered for NAICS receivers’ performance gains tests: 

· NAICS Scenario 1, 40 % RU, low geometry, medium and high INR (50% and 80% I1/Noc) and ON/ON interference pattern

· FFS: Other interference conditions incl. medium and high geometry.

· Verify that UE follows the blind detection granularity in time/frequency domains using a randomized interference model.

· The NAICS demodulation tests should ensure verification of correct implementation of interference time/frequency offset handling.

· The following antenna configurations are considered for NAICS demodulation tests: 

· 2x2 for CRS-based PDSCH TMs;

· 2x2 and 4x2 for DMRS-based PDSCH TMs.

· Take into account PCFICH/PDCCH decoding errors in the NAICS demodulation tests. Assume low or no loading for the interferer control channel in the LTE Rel-12 NAICS WI scope. 

· The NAICS demodulation tests purposes should include verification that UE exploits information on the increased interferer signal resource allocation and precoding granularity.

REFERENCE RECEIVER STRUCTURES AND ASSUMPTIONS 

· E-LMMSE-IRC receiver is not considered for the definition of NAICS performance requirements.

· The NAICS fallback mechanism is implementation specific.

· The dominant interferer selection for NAICS receivers is assumed to be done based on the CRS RSRP.

· UE may always assume the most conservative interferer PDSCH starting OFDM symbol.

PERFORMANCE METRICS

· Further discuss whether absolute or relative enhanced IS/IC receiver performance requirements need to be defined. Consider to provide both absolute and relative performance metrics in the alignment stage.
· Intel (R4-146513)
· Proposal #1:
For the minimum performance requirements definition the dominant interferer selection for NAICS receivers is assumed to be done based on CRS RSRP.

· Intel (R4-146514)
Proposals:

· Assume low or no loading for the interferer control channel in the LTE Rel-12 NAICS WI scope.

· Further study enhanced receivers for the downlink control channels in the LTE Rel-13.

· Intel (R4-146515)
Proposals:

· Define enhanced performance requirements for the DMRS/DMRS TMs scenario with non-colliding CRS under assumption of using PDSCH-IS/IC with blind DMRS-based interference parameters detection and non-colliding CRS-IC.

· Do not require using NAICS PDSCH-IS/IC in the CRS/CRS TMs scenarios with non-colliding CRS in the Rel-12 NAICS scope. FFS whether the requirements for these scenarios should capture CRS-IC gains.

· Define enhanced performance requirements for the CRS/DMRS TMs mixture scenarios with colliding CRS under assumption of using PDSCH-IS/IC with blind interference parameters detection and interferer PDSCH DMRS-IC.

· Do not require using NAICS PDSCH-IS/IC in the CRS/DMRS TMs mixture scenarios with the non-colliding CRS in the Rel-12 NAICS scope. FFS whether the requirements for these scenarios should capture CRS-IC gains.

· Do not require using NAICS PDSCH-IS/IC in the DMRS/CRS TMs mixture scenarios in the Rel-12 NAICS scope. FFS whether requirements for the non-colliding CRS scenarios should capture CRS-IC gains.

· Qualcomm (R4-146555)
· Proposal 1: Target a single unified UE demodulation performance requirement based on SLIC and R-ML receivers in the Rel-12 NAICS UE demodulation requirements. Propose to deprioritize the ELMMSE-IRC receiver, since the observed gains are significantly lower in many cases.

· Proposal 2: The fallback performance of Rel-12 advanced receiver should be no worse than the Rel-11 MMSE-IRC performance. Propose to have RAN4 demodulation test cases to ensure this behaviour.

· Proposal 2.1: 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.

· Proposal 2.2: 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 and we propose that no requirements be imposed on the UE under such scenarios.

· Proposal 2.3: 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. This can happen due to a combination of parameters including, the RSRP of serving / interfering cells, modulation order, rank, TM etc. The exact scenarios need further discussion during test case definition.

· Proposal 3: UE demodulation test cases covering non-colliding CRS interferer scenarios should be included in the WI performance part.

· Proposal 4: Define demodulation test cases with TM4-only (serving and interfering cells) scenarios and TM9-only scenarios (serving and interfering cells) as a first priority since they were discussed the most during the SI/WI phases and are analyzed in detail in RAN4, while further discussion can continue on other scenarios.

· Proposal 5: Define UE demodulation test cases consistent with the RAN4 agreement of 1 PRB pair assumption for interference parameter granularity. In order to accomplish this, frequency selective interference should be considered. The exact details of modeling frequency selectivity need further discussion.

· Proposal 6: Propose to not require enhanced UE performance requirements for eIMTA scenarios.

· Proposal 7: Four Antenna Ports:

· 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.
Discussion
There are several topics for discussion many of which were covered in the Way Forward document R4-145405 (Intel et al.) presented in the previous meeting. Based on the presentations above and company view, the following (but not limited to) is a list of topics for discussion:
1. Test purposes under UE demodulation performance WI
a. NAICS gain

b. Fallback capability with minimum performance as IRC

c. BD capability and granularity of 1 PRB pair

d. CRS-IC capability

e. CSI tests
f.    TDD tests
g. Verification of NAICS receivers performance gains in favourable interference conditions

h. Verification of NAICS receivers robustness in unfavourable interference conditions

i. Blind detection of the interference PDSCH parameters agreed in the WI Core part

j. Interference PDSCH blind parameters detection granularity in accordance to the signalled resource allocation and precoding granularity

k. Correct interference time/frequency offset handling

l. Correct interference signal channel estimation
2. Reference receiver definition

a. De-prioritise or preclude E-MMSE-IRC

b. Alt.1: Down select to only 1 receiver type (e.g. R-ML only).
c. Alt.2: Down select to some receiver types (e.g. R-ML and SLIC) and use minimum performance within all receiver types similar to Rel.12 SU-MIMO [7].
d. Keep all receiver types and use minimum performance within all receiver types similar to Rel-12. SU-MIMO WI

3. Performance metrics

a. 70% Throughput

b. Relative gain over MMSE-IRC
c. MMSE-IRC performance under test purpose of fallback capability with minimum requirement as IRC

4. NC interference model

a. Fixed interference model

b. Randomized interference model
5. Test scenarios

a. Create list of possible TMs and CRS pattern scenarios for further down-selection

b. Support for Mixed Transmission Modes
i. CRS/DMRS TMs scenario with colliding CRS
ii. CRS/DMRS TMs scenario with non-colliding CRS
iii. DMRS/CRS TMs scenario with colliding CRS

iv. DMRS/CRS TMs scenario with non-colliding CRS
c. Colliding and non-colliding CRS

i. Only consider colliding CRS scenario
ii. Both should be considered
d. Frequency and Time Offsets

i. No time or frequency until later in performance phase 
ii. Freq = 200Hz and Time = 2us
iii. Following FeICIC scenario with -300, 100Hz and 1, 3us for the 1st and 2nd NC. 
e. PDSCH start position

i. Define NAICS performance based on MMSE-IRC performance for the maximum number of PDCCH symbols and NAICS receiver performance for the remaining symbols
ii. BD of PDSCH start
f. Test Case Definitions

i. INR: High, mid, low interference model

ii. TM

iii. MCS

iv. RI

v. Phase 1 => Fixed interference

vi. Phase 2 => Random interference
6. Dominant Interference Selection

a. No specific requirement and left to UE implementation
b. CRS-based wideband RSRP measurement
c. PDSCH-based wideband power measurement
d. Based on maximum CRS-based RSRP
e. Based on maximum PDSCH-based receive power

7. Comparison reference is MMSE-IRC or MMSE-IRC + CRS-IC

8. PDCCH decoding impact

a. Agreement: Minimize PCFICH/PDCCH decoding errors on NAISCS performance in the demodulation tests. Simulation under high interference level need to ensure the PDCCH impact to PDSCH is minimized (solution TBD).

b. Potential solutions

i. No interference control region loading 
9. MBMS configuration

a. Define test cases for non-MBMS subframes

10. CSI-RS configuration

a. Define test cases for TM9 with no CSI-RS enabled
b. Define test cases for TM4 with CSI-RS enabled
c. Define test cases for TM9 with CSI-RS enabled

11. Fall back to MMSE-IRC
a. Implementation specific

12. Number of transmit antenna simulations

a. 4CRS AP simulations not to be considered
b. 4Tx DMRS test cases to be considered
c. 2x2 for CRS-based PDSCH TMs
d. 2x2 and 4x2 for DMRS-based PDSCH TMs
13. TDD Simulations

a. TDD and FDD simulations are conducted with equal priority

b. The UE can assume the same UL/DL configuration for the interfering cells as used in the serving cell

14. NAICS Assistance Information from the network
a. Test cases are defined with correct signalling 
b. Test cases are defined with incorrect signalling 
15. NAICS Assistance Information TBD
a. Serving cell PA:

b. CellID: Same as in SI (0,1,6)

c. PA: Use the set {-3,0,3}dB with 0dB being transmitted

d. PB: Set to 0dB

e. TM set: All TMs are signalled except TM10

f.   MBSFN configuration: not used

g. Resource allocation: Set to 1

Possible Simulation Scenarios for consideration:

A : baseline test to check performance gain

B : FFS test to check performance gain

C : baseline test to check robustness

D : FFS test to check robustness

E : no need to consider

E/// check BD with resGran 

Colliding CRS

	
	TM2 interference
	TM3 interference
	TM4 interference
	TM9 interference

	TM2 serving
	QC (B)
	QC (E)
	QC (E)
	QC (E)

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

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

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


Non-colliding CRS

	
	TM2 interference
	TM3 interference
	TM4 interference
	TM9 interference

	TM2 serving
	QC (E)
	QC (E)
	QC (E)
	QC (E)

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

	TM4 serving
	QC (D)
	QC (E)
	QC (E)
	QC (E)

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


These are used for initial company alignment into RAN4#73.
Proposal 

TM3/3/3 colliding CRS

TM4/4/4 colling CRS 

TM9/9/9 non-colliding CRS

TM9/4/4 non-colliding

Present results first and then decide which is for performance gain or robustness, BD performance with resGran.

Need to define the simulations assumption.

Agreements in Main Meeting
From the Chairman’s notes the following agreements were made during the main meeting.
Proposal #2 : Use the same interference scenarios and profiles that are agreed till now.
narrow down the interference profile.
Consider additional scenarios if necessary
Proposal #4 : Set up test cases for FDD in the first phase and for TDD in the second phase. TDD tests will be introduced
practical case from beginning same as CoMP or feICIC (to be finalized later on the 2 interfering cells), specific test case setup will be discussed in a later stage
Proposal #8 : Assume perfect PDCCH decoding under medium and low interference level in simulations. 
Simulation under high interference level need to ensure the PDCCH impact to PDSCH is minimized (solution TBD).
Agreed MTK (rapporteur) proposal: Based on all UE vendors and operator inputs, down select to R-ML and SLIC for 2CRS ports for demodulation performance definition. CSI performance definition for receiver types are for further discussion. Reciver type for 4 CRS port support will be discussed further. E-MMSE-IRC performance results could also be submitted separately for consideration.
Proposal #13 : The SNR of 70% throughput of the maximum throughput is compared in simulation alignment. The SNR at this point is the final metric to use for demod requriements.
Agreements in Ad-Hoc
See agreements captured in Way Forward document R4-146812.
3. UE CSI Tests 

Summary of contributions

Contribution list

	Agenda
	Tdoc
	Type
	Title
	Source

	7.12.2
	R4-146115
	Discussion
	On the testability of NAICS CSI
	NVIDIA

	7.12.2
	R4-146456
	Discussion
	On the NAICS UE CSI feedback performance requirements
	Nokia Corporation, Nokia Networks

	7.12.2
	R4-146516
	Discussion
	Discussion on NAICS CSI reporting requirements
	Intel Corporation

	7.12.2
	R4-146556
	Discussion
	Discussion on CSI test cases for NAICS
	Qualcomm Incorporated


Summary

· NVIDIA (R4-146115)
· Observation 1: 
The current CQI definition does not provide the UE with a proper interference estimation resource. Due to the lack of interference knowledge, UE cannot derive a CQI report that takes into account the NAICS efficiency within the CSI reference resource.
· Observation 2: 
UE implementation -specific methods for NAICS efficiency estimation may violate the CSI reference resource definition
· Proposal: 
Do not define CSI requirements for NAICS. Alternatively, RAN4 can send an LS to RAN1, asking for a modification in the CQI definition.
· Nokia (R4-146456) 
Observations:

1. NAICS CSI feedback testability builds on the ability of the UE to incorporate cancellation efficiencies into the reported CSI feedback.

2. The network assistance is available at the UE for both CSI feedback computation and demodulation.

3. All the CSI feedback components (RI, PMI, CQI) might be impacted by the utilization of IC at the UE.

4. Taking into account the NAICS gains into the CSI feedback involves the need of dominant interferer identification.

5. Blind detection and identification of more than two layers might be necessary.

6. New CQI test is required at least for scenario when NAICS UE PDSCH is ON as well as DI UE PDSCH ON.

7. Guaranteeing accurate IC-efficiency/NAICS-gain estimation and consistency among NAICS UEs might experience several difficulties:
· Selecting an IC-efficiency is a needed operation in the NAICS CSI feedback computation.

· Several IC-efficiency computation methods exist and they might lead to different results.
· IC-efficiency derivation is sensitive to issues related to blind detection and DI identification.
· Fixed interference Tx parameter assumptions do not remove fully the need for blind detection since IC-efficiency still depends on interferer’s effective channel/covariance knowledge which, in turn, requires RI and PMI knowledge in CRS based estimation.
Proposals: 

1. Enable the PDSCH IC of TM1-9 for TM10 NAICS UEs.

2. Strive for a unified mechanism for capturing/deriving the NAICS IC-efficiencies ensuring a consistent behaviour across UEs.

3. Strive for a unified mechanism for handling circular reference problem related to NAICS RI/PMI and CQI derivation ensuring a consistent behaviour across UEs.

4. System performance should be used in confirming that the choice of NAICS IC-efficiency computation/selection is proving NAICS system gains and is a reliable measure.

5. System performance should be used in confirming that the choice of NAICS RI/PMI and CQI derivation/selection is proving NAICS system gains and is a reliable measure.
Test bed specifics: 

6. The test scenario needs to provide a clear differentiation between the legacy and Release 12 NAICS CSI feedback utilization.

7. The purpose of the NAICS CSI tests is to verify that the reporting of CSI feedback is based on the NAICS IC efficiency utilization. 

8. Identify the NAICS IC receiver as “Receiver Type B” in the specifications.

9. Append the interference models for receiver type A with specific characteristics facilitating the testability of the NAICS receiver.

10. Two interferers should be explicitly modelled, similar to the ON/ON case from NAICS Phase1.

11. Randomized interference characteristics can be considered (random rank and PMI).

12. The receiver type B would be tested in non-coloured interference conditions.
· Intel (R4-146516)
Proposals:

· LMMSE-IRC based CSI reporting should be used as a default CSI reporting approach. NAICS based CSI feedback can be introduced in case its performance/complexity feasibility is agreed in RAN4.

· UE is not required to use NAICS based CQI reporting when CSI reference resources do not fully overlap with the scheduled PDSCH.

· The applicability of NAICS based CQI reporting when CSI reference resources fully overlap with the scheduled PDSCH is FFS.

· Qualcomm (R4-146556)
· Proposal 1: Target a single unified UE CSI performance requirement based on SLIC and R-ML receivers and deprioritize the ELMMSE-IRC receiver.

· Proposal 2: Study CQI requirements for NAICS based on currently existing metrics and determine whether modified metrics are necessary.

· Proposal 3: Ensure robustness of CQI reporting for NAICS across different interference properties such as geometry, modulation and rank.

· Proposal 4: Prioritize CSI definition test studies for NAICS receivers in RAN4, with further studies later on the need for RI and PMI tests.

Discussions:

Topics for consideration:

· Do not define CQI tests and send an LS to RAN1 to ask for the CQI definition to be updated
· TM1-9 UEs use CRS based CQI and TM10 uses CSI-RS based CQI

· Designate the NACIS receiver as “Receiver Type B”
· Propose test scenarios which use non-coloured noise
· Definition based on differentiation from Rel-11 
· Study NAICS based CQI reporting. Prioritise CSI and then study RI and PMI

· LMMSE-IRC based CSI reporting is used as a default approach

· UE is not required to use NAICS based CQI reporting when CSI reference resources do not fully overlap with the scheduled PDSCH. 
Agreements:
· TBD
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