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1	Introduction
In 3GPP RAN4 #72meeting, RAN4 has successfully completed the core part of Rel-12 NAICS WI. Meanwhile, RAN4 has also triggered the discussion on performance part, and a guideline has been provided for the group information by some companies [1].
In this contribution, we present our views on the test purpose, scenario and interference models of performance part work according to WF [1].
· In the RAN4 #72bis the companies are encouraged to provide input on the following aspects of NAICS UE demodulation requirements 
· Test purposes and their prioritization if any
· Potential purposes may include
· Verification of NAICS receivers’ implementation in terms of achievable performance gains
· Verification of NAICS receivers’ implementation in terms of robustness (i.e. ensuring no loss vs LMMSE-IRC receiver)  
· Scenarios and interference models and their prioritization if any
· Interference profiles including the number of interfering cells, interference pattern and geometry
· CRS pattern for serving and interference cells
· Duplex modes
· Serving and interference cell transmission parameters (TMs, MCS, RI, etc)
· Time/Frequency offsets models for interference signal
· Whether randomized interference model should be used and the respective parameters
· Whether serving cell PDCCH decoding performance impact on the PDSCH throughput needs to be considered
2 Discussion
Test Purpose
As described in WID objectives [2] and also indicated in WF [1], the test purposes of NAICS performance part may includes two aspects in general:
· Verification of NAICS receivers’ implementation in terms of achievable performance gains
· Verification of NAICS receivers’ implementation in terms of robustness (i.e. ensuring no loss vs LMMSE-IRC receiver) 
As observed from the discussion in RAN4 #72 meeting, it seems that those two purposes could be the consensus of the group. However, the controversial issue here is under what kind of eNB behavior (in honor of its signaling or not), NAICS should guarantee the robust performance, i.e. not worse than MMSE-IRC.
In our view, it is very challenge for NAICS receiver to ensure no performance loss if eNB violate its signaling, e.g. using PRB resource allocation granularity or using TM outside of the signaled subset. It may impose some very specific UE implementation e.g. dual-decoding receiver, or impose UE always perform the blind detection over the maximum parameter subset regardless the provided signaling. Consequently, it will significantly increase UE implementation complexity and also power assumption.
On the other hand, because eNB has the full freedom whether to provide NAICS signaling and also provide what kind of reduced parameter subset to assist NAICS receiver, it is very occasional that eNB violate its own signaling (if the violation can't be fully avoid). It can be seen as a glitch in terms of UE performance, which is actually controllable by eNB. In addition, eNB may try to avoid the scheduling of NAICS UE on the violation TTIs if certain coordination is achievable among eNBs. So, it is expected no significant impact on system performance without specifying requirement for eNB signaling violation case.
Based on the consideration above, our proposal is 
[bookmark: _Ref387157579]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.

Scenario
During Rel-12 NAICS SI and WI phase so far, RAN4 and RAN1 mainly focus on and confirm the feasibility and performance gain under 2 CRS ports with colliding CRS deployment scenario. 
For 4 CRS port case, the feasibility and performance gain is also confirmed for TM9 interference, while there was no consensus for CRS based interference.
For non-colliding CRS deployment scenario, the performance gain of NAICS is marginal. Meanwhile, NAICS receiver suffer certain performance loss for some cases without any further channel estimation enhancement.
Thus, it is natural to prioritize 2 CRS ports with colliding CRS deployment scenario for verification of NAICS performance gain. 
Proposal 2: Prioritize 2 CRS ports with colliding CRS deployment scenario for verification of NAICS performance gain.

Interference model
The interference model has been developed in SI phase and widely used in WI core part phase. Overall, it sounds reasonable to re-use this proven interference model, e.g. interference level, e.g.
· Interference cell number = 2
· Prioritize the interference power profile corresponding to medium and high INR conditions (50% and 80% I1/Noc CDF) under the NAICS Scenario 1, 40 % RU and low geometry.
In the core part phase, the interference model is used with fixed transmission format (e.g. TM, RI, MCS) in both time and frequency domain. In the performance, it may also need to verify NAICS is able to handle the time-frequency variant interference as agreed in core part. Some companies proposed to use Phase 2 interference model as agreed in SI phase. However, the fixed MCS is used for serving cell in RAN4 test case design principle. If interference has random interference model in time domain, it is impossible to find a suitable SNR operation point (at 70% throughput) for all TTIs, because NAICS receiver is sensitive to the interference profile (e.g. RI, Modulation).
Alternatively, it is more preferred to keep the same interference distribution within each TTI but the interference RI/MCS may still change in frequency domain, to guarantee the similar NAICS receiver performance for all TTIs. For example, as shown in Figure 1, there is 50% RB loaded with MCS = 5 and MCS = 14 interference separately, both in TTI N and N+1. Meanwhile, the MCS distribution on frequency domain is different to verify NAICS UE is able to handle time-frequency variant interference. 
However, it is also recognized the difficulty to agree on one specify interference distribution. So, the purpose of applying time-frequency variant interference model is to verify UE implementation, rather than to prove the NAICS performance gain in real network operation. 
Therefore, it is preferred to use fixed MCS as Phase 1 study in most test cases, but at least apply the time-frequency variant interference model in one test case. 
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.


Figure 1: Interference model

Transmission Format (TM, MCS, RI)
On the selection of transmission format of serving cell and interference cell, first of all, it is re-called that NAICS receiver is required to handle up to 3 layer in total in Rel-12 WI.
First of all, regarding the serving cell transmission format, UE is expected to enable NAICS receiver when it is in cell edge and suffer strong enough interference level. Therefore, it is recommend to consider TM4/TM9 Rank 1 transmission of serving cell TM as 1st priority since it has been extensively studied, and TM2 can be considered as 2nd priority. Moreover, low MCS (e.g. QPSK modulation) is also preferred to be prioritized since large performance gap over MMSE-IRC is observed in general.
Secondly, regarding the interference cell transmission format, it has been observed that NAICS receiver is expected to provide most significant gain with low rank and low modulation interference, e.g. Rank 1 with QPSK/16QAM combination interference. With high rank and high modulation interference, e.g. Rank 2 with 16QAM/64QAM, NAICS receiver may suffer certain performance loss without very specific optimization (depending on UE implementation). Therefore, 
· For the test purpose of verifying performance gain, TM4/TM9 Rank 1 with QPSK/16QAM combination interference is preferred.
· For the test purpose of ensuring no performance loss, TM4/TM9 Rank 2 with 16QAM/64QAM interference can be used.
Finally, on the combination of serving cell and interference cell, it is recommend to prioritize the same CRS/DMRS mode case for serving cell and interference cell since it has been extensively studied. Meanwhile, for some mixed CRS/DMRS mode combination (but not all mixed combination), NAICS can still achieve considerable performance gain, e.g. under TM4+TM9. For those mixed CRS/DMRS mode combination, it can be further studied as 2nd priority.
Based on the consideration above, our proposal is 
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



Time/Frequency Offset Model
In realistic network operation, UE may experience different time and frequency offset from serving cell and neighbor cell. NAICS receiver is required to detect both the signals of serving cell and interference cell. Thus, it is worthwhile to mimic the time and frequency offset and verify UE can handle it properly in test case design. In Rel-11 CoMP, the time and frequency offset is agreed as 2us and 200Hz by taking network deployment and UE processing capability into account. NAICS receiver is similar as TM10 detection in terms of time/frequency offset correction because UE need to detect the PDSCH signals from non-serving TP in both cases. Therefore, it is reasonable to reuse the value from Rel-11 CoMP WI. 
Proposal 5: Time and frequency offset of interference cell is set to 2us and 200Hz for NAICS test cases. 

3 Conclusion
In this contribution, we discuss and present our views on the test purpose, scenario and interference models of NAICS performance part work according to WF [1].
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. 
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