
Athens, Greece, 9 – 13 February, 2015
Source: 
NTT DOCOMO, INC.
Title: 
View on test scenario for demodulation requirement for NAICS receiver
Agenda Item: 
6.7.1
Document for: 
Discussion
1. Introduction

At the last RAN4 #73, the following agreement with regard to demodulation requirements for NAICS advanced receivers was captured in [1].
· 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.
In this contribution, we provide our views on the following remaining issues for NAICS UE demodulation test.
· Transmission Mode and CRS pattern (colliding or non-colliding CRS)
· Interference modelling (Fixed or renormalized transmission parameters)
2. Discussion
2.1. Transmission Mode and CRS pattern (colliding or non-colliding CRS)
During the NAICS SI and WI core ports, whether the parameter combinations for NAICS receivers can be blindly detected or not in the following scenarios was not clarified [2]:

· Mixed TM scenarios. 
· Non-colliding CRS pattern for the dominant interferer 
From the viewpoint of operator, however, that scenario could be considered in the early Rel. 12 LTE NW. Therefore, RAN4 should clarify the blind feasibility and performance gain of NAICS assuming above scenarios.

Proposal 1: 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.

If RAN4 will decide that the parameter combinations can be blindly detected in those scenarios for employing the different TMs between eNodeBs, there will be no problem. However, if RAN4 will decide that the blind detection in such cases is difficult and will clarify that the severe degradation compared to the throughput performance of the current Rel. 11 MMSE-IRC receiver due to the incorrect blind detection occurs, such degradation should be avoided. Therefore, we consider that the following scenarios can be considered as candidates at least for the NAICS PDSCH demodulation performance tests.
· Colliding CRS case

	Colliding CRS 
	TM2 interference 
	TM3 interference 
	TM4 interference 
	TM9 interference 

	TM2 serving 
	DCM (A) 
	DCM (E) 
	DCM (E)
	DCM (E) 

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

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

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


· Non-colliding CRS case

	Colliding CRS 
	TM2 interference 
	TM3 interference 
	TM4 interference 
	TM9 interference 

	TM2 serving 
	DCM (E) 
	DCM (D) 
	DCM (E) 
	DCM (C) 

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

	TM4 serving 
	DCM (D) 
	DCM (E) 
	DCM (E) 
	DCM (E) 

	TM9 serving 
	DCM (E) 
	DCM (C) 
	DCM (D) 
	DCM (A) 


Note: The (X) notation is used to describe the following patterns.
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
Proposal 2: 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
2.2. Interference modelling
In this section, we provide our view on the interference modelling based on the discussion in the last RAN4 meeting [1]. Firstly, we consider that the interference modelling of "NAICS gain test" and "NAICS robustness test" should be separately discussed since the test purpose of each test is different.
Proposal 3: Interference modelling of "NAICS gain test" and "NAICS robustness test" should be separately discussed since the test purpose of each test is different.
2.2.1. CFI value
In past RAN1 meeting, it was agreed that CFI of interference signal is not signalled [3]. Therefore, there are two alternatives for this parameter from the past RAN4 agreement [2]:

· Alt. 1: NAICS UE detects CFI value from PCFICH of interference signal.

· Alt. 2: NAICS UE always assumes the conservative PDSCH starting symbol.

From the UE performance point of view, Alt.1 would be better way, so we prefer Alt. 1. 

Proposal 4: Assume that NAICS UE detects CFI value of interference signal from PCFICH for the specification of performance requirements.

Regarding NAICS gain test, it would be reasonable that the fixed CFI value is applied in both serving and interfering cells for the performance alignment. Regarding NAICS robustness test, however, there would be following two options to clarify that Alt.1 or Alt.2 behaviour is correctly employed at the NAICS UE.
· Option 1: Randomize CFI value of interference signal

· Option 2: Assume the worst case (e.g. CFI = 1 for serving cell, CFI = 3 for interfering cells) 
Option 1 would be more realistic compared to Option 2, but test complexity would be higher. Therefore, we need further discussion about this issue. 
2.2.2. MCS, PMI and rank
In the current RAN1 agreement [3], it was agreed that MCS, PMI and rank of interference cell are not signalled, i.e., NAICS UE needs to estimate those parameters of interference cell to avoid incorrect interference detection. From the discussion in the last meeting, there would be the following alternatives for the setting of MCS, PMI and rank for the NAICS gain test:

· Option. 1: Randomized MCS, PMI, and rank (e.g. similar to phase-2 modelling [4])
· Option. 2: Fixed MCS, PMI, and rank
We consider that option 1 is more realistic and better way in terms of test coverage, but we do not have a consensus that the performance of NAICS assuming option 1 is enough to differentiate from that of MMSE-IRC receiver. Therefore, option 2 could be better if the performance of NAICS assuming option 1 is not enough. 
Proposal 5: For the NAICS gain test, fixed MCS, PMI, and rank could be used if the performance of NAICS assuming randomized model is not enough to differentiate from the MMSE-IRC receiver.
For the NAICS robustness test, however, we consider that those parameters should be randomized to ensure no performance loss in the realistic network. For the randomization of those parameters, we can reuse the interference modelling used in WI on Rel.11 MMSE-IRC with a little modification as shown in Fig. 1.
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Fig. 1 - Interference modelling for NAICS robustness test
Proposal 6: for NAICS robustness test, randomized model should be use. One possible way is the interference modelling in Rel.11 MMSE-IRC receiver with some modification. 
2.2.3. TDM pattern

In the realistic network, TDM pattern of interference signal could be dynamically changing. However, it would be reasonable way that fixed TDM pattern (e.g. ON/ON) is assumed for the alignment of NAICS gain test. For the NAICS robustness test, however, we consider that those parameters should be randomized to ensure no performance loss in the realistic network similar to phase-2 modelling. The randomization scheme of TDM pattern is FFS.
Proposal 7: Randomize TDM pattern of interference signal for NAICS robustness test to ensure no performance loss.
According to above discussion, our view is summarized below.
Table 1 – Summary of proposals
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3. Conclusion

In this contribution, we provided our view on demodulation requirement for Rel.12 NAICS receiver, and we proposed the followings.
Proposal 1: 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 2: 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 3: Interference modelling of "NAICS gain test" and "NAICS robustness test" should be separately discussed since the test purpose of each test is different.
Proposal 4: Assume that NAICS UE detects CFI value of interference signal from PCFICH for the specification of performance requirements.
Proposal 5: For the NAICS gain test, fixed MCS, PMI, and rank could be used if the performance of NAICS assuming randomized model is not enough to differentiate from the MMSE-IRC receiver.

Proposal 6: for NAICS robustness test, randomized model should be use. One possible way is the interference modelling in Rel.11 MMSE-IRC receiver with some modification. 

Proposal 7: Randomize TDM pattern of interference signal for NAICS robustness test to ensure no performance loss.

According to above discussion, our view for the interference modelling is summarized below.
Table 1 – Summary of proposals
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