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1 Introduction

There are test cases identified for gain and robustness purposes for UE demodulation requirements under NAICS WI. However there are other remaining issues that are not agreed yet. This contribution talks about the other remaining aspects related to demodulation tests for NAICS.
2 Discussions
2.1 CRS-IC tests
CRS-IC has been agreed as part of the NAICS feature to be considered in Rel-12 so it’s necessary to include tests which explicitly check CRS-IC capability in the way of both NAICS and CRS-IC are switched on. The following scenarios are proposed to be checked for CRS-IC under NAICS WI.
· TM=[9,9,9], CRS APs=[2,2,2], 5-25% geometry level; 

· NC PDSCH interference model: 14% as indicated in Table 1 below. 

· I1/No@ 80%tile with CRS non-colliding.

· SC MCS=14 and RI=1. 

· MBSFN configuration not used

· No. of interferers cancelled by CRS-IC=2.

· The other assumptions are same as the common gain and robustness tests

Table 1 Random interference model for CRS-IC test with PDSCH load as 14%

	Resource allocation configurations Indexes
	User Index
	Resource allocation for random interference model
	Probability

	
	
	Resource allocation type
	Bitmap for resource allocation (Note 1)
	

	
	
	
	1st field bitmap
	2nd field bitmap
	3rd field bitmap
	

	Configuration 1
	User 0
	1
	00
	0
	10101010101010
	50%

	
	User 1
	1
	00
	0
	00000000000000
	

	
	User 2
	0
	00000000000000000
	

	
	User 3
	0
	00000000000000000
	

	Configuration 2
	User 0
	1
	00
	0
	00000000000000
	50%


	
	User 1
	1
	00
	1
	01010101010101
	

	
	User 2
	0
	00000000000000000
	

	
	User 3
	0
	00000000000000000
	

	Note 1: The 1st, 2nd, and 3rd field bitmaps are only valid for resource allocation type 1 which was defined in 36.213.
Note 2: The resource allocation model is used for both 1st and 2nd interfering cells and the resource allocation is independent for each interfering cell.


The motivation of the proposed test scenarios are the following.

· The non-colliding CRS is considered due to the fact that by using CRS-IC to cancel the interference from CRS it may bring more gain than the colliding CRS case. Furthermore non-colliding CRS on dominant interferers is taken as more typical deployment scenarios than colliding CRS case.

· All the gain and robustness tests are using MCS=5 with QPSK where more NAICS gains are observed. However the CRS-IC is a more general solution with possibility to get gain not only with QPSK therefore it’s proposed to have a higher modulation order on SC for a better test coverage.

· The number of interferers to be cancelled is using 2 with the purpose to match the assumption used in FeICIC.

· Similar random interference model is proposed to be used with lower PDSCH load as 14%. This is due to more CRS-IC gain could be observed when the load is low.

In Figure 1 the throughput results based on the simulation assumptions above are shown. It can be seen the gain of using blind SLIC with CRS-IC is more than 3dB than the the baseline IRC receiver without using CRS-IC.

Observation 1: CRS-IC gives substantial gain with non-colliding CRS with partial load together with Blind SLIC.

Proposal 1: Add one more CRS-IC test with the proposed scenarios above.
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Figure 1 TP for CRS-IC test with non-colliding CRS with random interference model as PDSCH load 14% on NC and SC MCS=14

2.2 TM10 tests

The discussion on TM10 on serving cell somehow went to the direction to justify a single serving cell using TM10 scenario. But according to the agreement made in RAN1#78 copied as below the TM assistant list is a used TM list for eNB but not all supported TMs from eNB. 
›Agreed to signal “TM(S) used in eNB” 
–“to represent supported TMs, i.e., TM1, TM2 (a “fallback” mode), TM3, TM4, TM6, TM8, TM9, TM10”

This is further confirmed by the field definition from [2] as following.

transmissionModeList 
Indicates a subset of transmission mode 1, 2, 3, 4, 6, 8, 9, 10, for the signaled neighboring cell for which NeighCellsInfo applies. When TM10 is signaled, other signaled transmission parameters in NeighCellsInfo are not applicable to up to 8 layer transmission scheme of TM10. The first/ leftmost bit is for transmission mode 1, the second bit is for transmission mode 2, and so on.

NeighCellsInfo 
This field contains assistance information used by the UE to cancel and suppress interference of a neighbouring cell. If this field is present for a neighbouring cell, the UE assumes that the transmission parameters listed in the sub-fields are used by the neighbouring cell. If this field is present for a neighbouring cell, the UE assumes the neighbour cell is subframe and SFN synchronized to the serving cell, has the same system bandwidth, UL/DL and special subframe configuration, and cyclic prefix length as the serving cell.

Such assistance signalling applies only to NAICS UEs so that the unsupported TM such as TM5, 7, 10 by NAICS are not present in the list, which means the TM list is a NAICS supported TM list instead of overall supported TM list from eNB. As TM is UE specific, it can be the case when the NC eNB is configured with TM10 for non-NAICS UEs in SC while for NAICS UEs in the same cell the NC eNB uses other TMs that are in the assistant TM list. As the TM10 is a more advanced TM with possibility to depoy QCL it’s preferred to include it in NAICS performance tests as serving cell TM.
Observation 2: TM list is a NAICS supported TM list instead of overall supported TM list from eNB.

Proposal 2: Replace TM9/9/9 to TM10/9/9 for the gain test and TM9/3/3 to TM10/3/3 for the robustness tests.
Also the purpose to have CSI-RS configuration reflected in the test is to consider a practical CoMP scenario so the CSI-RS configuration needs to be non-overlapping otherwise it doesn’t serve the purpose of introducing such CSI-RS configuration.

Proposal 3: Consider non-overlapping CSI-RS configuration for DM-RS based TM.

2.3 4Tx ports for TM9/TM10

All the existing gain and robustness tests are based on assumption of using 2 Tx ports for CSI-RS for TM9. But for TM9 and TM10 the number of Tx antenna ports should consider to be at least 4 Tx ports, which was also agreed from the beginning of the WI. Therefore we propose to replace the 2 Tx ports TM9/10 cases to 4 Tx ports.
Proposal 4: Replace TM9 tests from 2 Tx ports to 4 Tx ports while keep the number of CRS ports as 2.

2.4 NAICS with CA

The capability signalling for NAICS was defined with full freedom from UE side to support CA. It was agreed to have minimum aggregated bandwidth as 20MHz for single carrier.
Observation 3: The NAICS capability can support CA up to 5 CCs.

Furthermore the existing CA tests are all based on no interference condition so even no IRC receiver with any possibility to surpress the interference is ensured by the existing CA tests. Under NAICS it’s important to have at least one CA test to ensure under CA deployment the interference can be mitigated so we propose to replace the TM2/2/2 tests with 2 DL CA as 10+10MHz bandwidth combinations.
Observation 4: Exisitng CA demodulation tests have no coverage with any advanced receivers to surpress the interference.
Proposal 5: Replace TM2/2/2 test with single carrier to 2 DL CA as 10+10MHz bandwidth combinations.

2.5 Final test list for NAICS PDSCH demodulation tests

So with the remaining issues solved with the proposals above we propose the final test list for NAICS PDSCH demodulation tests in Table 2. The difference compared to the proposed table in [1] from the existing gain and robustness tests is highlighted in yellow. So in total 7 PDSCH demodulation tests are proposed for FDD and then the corresponding test should be also duplicated for TDD cases which result in 14 demodulation tests which should be considered as reasonable number for NAICS WI.
Proposal 6: 7 PDSCH demodulation tests are proposed for FDD in Table 2.

Table 2 Final test lists for UE demodulation tests for gain and robustness purpose

	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	Gain
	TM2/2/2+CA
	MCS 8/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding
	High

	Gain
	TM4/4/4
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding
	High

	Gain
	TM10/9/9
	MCS 8/rand/rand
	1/rand/rand
	4x2
	Random
	Non-colliding
	High

	CRS-IC
	TM9/9/9
	MCS 14/rand/rand
	1/rand/rand
	2x2
	Random with 14% PDSCH load
	Non-colliding
	High

	Robustness
	TM4/4/4
	MCS 5/rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM2/9/9
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM10/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	4x2
	Random
	Non-colliding
	Low


3 Conclusion

This contribution provides analysis and simulations on the remaining issues for NAICS demodulation tests with observations and proposals as follwing.
Observation 1: CRS-IC gives substantial gain with non-colliding CRS with partial load together with Blind SLIC.

Observation 2: TM list is a NAICS supported TM list instead of overall supported TM list from eNB. 
Observation 3: The NAICS capability can support CA up to 5 CCs.

Observation 4: Exisitng CA demodulation tests have no coverage with any advanced receivers to surpress the interference.

Proposal 1: Add one more CRS-IC test with the proposed scenarios above. 
Proposal 2: Replace TM9/9/9 to TM10/9/9 for the gain test and TM9/3/3 to TM10/3/3 for the robustness tests.

Proposal 3: Consider non-overlapping CSI-RS configuration for DM-RS based TM.

Proposal 4: Replace TM9 tests from 2 Tx ports to 4 Tx ports while keep the number of CRS ports as 2.
Proposal 5: Replace TM2/2/2 test with single carrier to 2 DL CA as 10+10MHz bandwidth combinations.

Proposal 6: 7 PDSCH demodulation tests are proposed for FDD in Table 2 as following.

Table 2 Final test lists for UE demodulation tests for gain and robustness purpose

	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	Gain
	TM2/2/2+CA
	MCS 8/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding
	High

	Gain
	TM4/4/4
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding
	High

	Gain
	TM10/9/9
	MCS 8/rand/rand
	1/rand/rand
	4x2
	Random
	Non-colliding
	High

	CRS-IC
	TM9/9/9
	MCS 14/rand/rand
	1/rand/rand
	2x2
	Random with 14% PDSCH load
	Non-colliding
	High

	Robustness
	TM4/4/4
	MCS 5/rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM2/9/9
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding
	Low

	Robustness
	TM10/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	4x2
	Random
	Non-colliding
	Low
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