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1. Introduction

In RAN4 #85 meeting a WF on FeCoMP UE performance requirements was agreed [1]. The following agreements on the CSI reporting were made:

	· Introduce NC-JT CSI reporting test case

· Candidate test methodology

· Option 1: 

· Test purpose: Verify proper CRI = 2 reporting

· Fixed RI and CQI (fixed reference channel)

· Option 1: Rank 1, 16QAM, MCS 13

· Other options are not precluded

· Follow PMI

· Test metrics: 

· Use the following metrics: 
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 is [X] % of the maximum throughput obtained at SNRFollowCRI using the CRI configured according to the CSI UE report

· 
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 is the throughput obtained at SNRFollowCRI under assumption of single TP transmission (TP1 transmission)

· FFS other options

· Candidate test setup

· Option 1:

· Test setup includes 2 TPs (serving TP1 and TP2)

· No time/frequency offset between the TPs

· Power imbalance between TPs is FFS 

· Colliding CRS patterns with Different Cell IDs

· Antenna configuration: 2x2 ULA Low antenna correlation (for TP1-UE and TP2-UE links)

· CSI reporting

· UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

· 2 CSI-RS antenna ports are configured for each NZP CSI-RS resource

· ZP CSI-RS configurations are aligned among TPs

· Aperiodic CSI reporting

· Other options not precluded


In this paper we provide our view on the FeCoMP CSI reporting test case design and provide simulation results.
2. Discussion
In the last RAN4 meeting CSI reporting test methodology and test setup were discussed and one candidate test case design was captured in the agreed WF. The main idea of the proposed test setup is to ensure correct CRI reporting under NC-JT favourable conditions. The conditions are selected in way to ensure that NC-JT transmissions provide better performance than DPS. The TE will fix the RI (rank 1) and CQI settings for each TP. The maximum throughput value can be achieved only in case of correct CRI 2 reporting. The test will aim to compare UE throughput under fixed CRI 0 (DPS) and follow CRI (NC-JT) hypothesis. Below, we provide more details of the proposed setup:
· 2x2 antenna configuration with ULA Low antenna correlation

· Test setup includes 2 TPs

· TP1 is the serving TP

· TP2 is the booster TP

· No time/frequency offset between the TPs

· 0dB power imbalance between TPs

· Colliding CRS patterns with Different Cell IDs

· FDD and TDD modes

· TDD UL/DL configuration 2 and special subframe type 4.
· CSI reporting

· UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

· 2 CSI-RS antenna ports that are configured for each NZP CSI-RS resource
· ZP CSI-RS configurations are aligned among TPs

· Test setup is chosen in a way to maximize the probability of CRI = 2 (NC-JT) reporting

· Assumption on other CSI parameter

· Fixed RI and CQI (fixed reference channel): Rank 1, 16QAM, MCS 13
· Follow PMI
· Aperiodic CSI reporting is used
· Test method / metrics
· The following metrics is considered
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where 
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 is [X] % of the maximum throughput obtained at 
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 using the CRI configured according to the UE reports, 
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 with CRI = 0 (i.e. transmission from only TP1 is active).

· X = 90% of the maximum throughput
· γ = [1.6] (to ensure UEs with random CRI reporting do not pass the test)

Proposal #1:
Use the following NC-JT CSI reporting test setup

· 2x2 antenna configuration with ULA Low antenna correlation
· Test setup includes 2 TPs (serving and booster)
i. No time/frequency offset between the TPs

ii. Equal power between TPs
iii. Colliding CRS patterns with Different Cell IDs

· CSI reporting

i. UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

ii. Codebook subset restriction per each TPs: 001111
iii. Aperiodic CSI reporting

· Fixed RI and CQI (MCS). Follow PMI.

· TDD mode: UL/DL configuration 2 and special subframe type 4
· Test requirement: 

i. Throughput ratio between follow CRI and fixed CRI: γ = TFollowCRI/TFixed, CRI0 = [1.6]

ii. SNR point for requirements based on [90]% of the maximum throughput using the CRI configured according to the UE reports
3. Simulation results

In this section we provide initial simulation results for NC-JT CSI reporting test. In Figure 1 we show results for the absolute throughput and also gamma values (throughput ratio). The following scenarios are considered:
· Scenario #1: eNB follows CRI reported by the UE

· Scenario #2: eNB uses fixed CRI 0 (i.e. single TP transmission)
· Scenario #3: eNB uses random CRI (for information)

	Throughput statistics
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	Gamma statistics
[image: image10.emf]0 5 10 15 20

SNR TP1, dB

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

T

-

p

u

t

 

r

a

t

i

o

PDSCH, TM10, EPA-5Hz

SNR @ 70% Max T-Put

SNR @ 80% Max T-Put

SNR @ 90% Max T-Put

Follow CRI/Fixed CRI0

Follow CRI/Random CRI



	Figure 1. Simulation results


Table 1. Gamma statistics

	
	70% Max T-Put
	80% Max T-Put
	90% Max T-Put

	Gamma value
	Follow CRI / Fixed CRI
	1.7
	1.8
	1.9

	
	Follow CRI / Random CRI
	1.3
	1.4
	1.4

	SNR TP1, dB
	5.4
	6.8
	8.6


4. Conclusions

In this contribution we provided views on the target FeCoMP UE CSI reporting requirements. In summary, we make the following proposal:
Proposal #1:
Use the following NC-JT CSI reporting test setup

· 2x2 antenna configuration with ULA Low antenna correlation
· Test setup includes 2 TPs (serving and booster)
i. No time/frequency offset between the TPs

ii. Equal power between TPs
iii. Colliding CRS patterns with Different Cell IDs

· CSI reporting

i. UE is configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

ii. Codebook subset restriction per each TPs: 001111
iii. Aperiodic CSI reporting

· Fixed RI and CQI (MCS). Follow PMI.

· TDD mode: UL/DL configuration 2 and special subframe type 4
· Test requirement: 

i. Throughput ratio between follow CRI and fixed CRI: γ = TFollowCRI/TFixed, CRI0 = [1.6]

ii. SNR point for requirements based on [90]% of the maximum throughput using the CRI configured according to the UE reports
References
[1] R4-1714260 “WF on FeCoMP UE Demodulation and CSI Reporting Requirements”, Intel Corporation, ZTE, Qualcomm, Huawei, HiSilicon, RAN WG4 Meeting #85, November 2017
PAGE  
4/4

_1580116242.unknown

_1580116260.unknown

_1580535224.unknown

_1572351334.unknown

_1580116157.unknown

_1572351360.unknown

_1572351226.unknown

_1572351300.unknown

