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1. Introduction
In RAN1#90, following conclusion regarding codebook subset restriction was captured as
Conclusion: Assumptions in R1-1715148 are agreed, with Option 2 for cell association taken as baseline. 
In this contribution, we provide our simulation results according to the agreed R1-1715148.

Simulation assumptions and results
In this section, we provide simulation assumptions to verify the CBSR in advanced CSI. Table I lists antenna setup and CBSR schemes, and other details are in Appendix A. 
Table I. Simulation assumption
	Parameter
	Value

	Scenario
	UMi (200m ISD)

	Antenna setup and port layouts
	1. (M,N,P)=(8,1,2) antenna elements: (N1,N2) = (8,1), with 1x1 virtualization. 
1. (M,N,P)=(8,2,2) antenna elements: (N1,N2) = (4,2), (8,2) with 2x1 and 1x1 virtualization respectively. 
1st dimension corresponds to vertical dimension.

	Schemes
	Baseline: No CBSR
Scheme 1: DFT beam-based CBSR where beam(s) around is (are) removed. 
Opt 1-1. } are removed, i.e. a single beam is removed from the 1st dim.
Opt 1-2.  and} are removed, i.e. beams are removed from the 1st dim.

	Cell association
	Cell association pattern is approximated by one-TXRU pattern
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Figure 1. Performance comparison with various CBSR options for (8,1,2,16)
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Figure 2. Performance comparison with various CBSR options for (4,2,2,16) 
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Figure 3. Performance comparison with various CBSR options for (8,2,2,32)

Figure 1-3 exhibit the performance comparison with various CBSR options and various antenna configurations. Based on the above results, following observations are given as:
Observation1. DFT-beam based CBSR applied for advanced CSI provides marginal performance loss or gain over non-CBSR case for both mean and 5% UE UPT.
Observation2. As the restricted beam increases, the corresponding performance seems to be worse.

Conclusion
This contribution presented simulation results of CBSR applied for advanced CSI in Rel-14 eFD-MIMO. Following observations and proposal are given, based on the discussion:
Observation1. DFT-beam based CBSR applied for advanced CSI provides marginal performance loss or gain over non-CBSR case for both mean and 5% UE UPT.
Observation2. As the restricted beam increases, the corresponding performance seems to be worse.
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Annex A: Simulation Parameters and Assumptions
Table A-1. Simulation assumptions 
	Scenarios 
	3D-UMi with ISD = 200m in 2GHz

	BS antenna configurations 
	Antenna elements config: (+/-45), 0.5λ horizontal / 0.8 λ vertical antenna spacing

	MS antenna configurations 
	2 Rx X-pol (0/+90) 

	System bandwidth 
	10MHz (50RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0 

	Duplex
	FDD

	Network synchronization
	Synchronized

	UE distribution 
	Follows TR36.873

	UE speed
	3km/h

	Polarized antenna modeling 
	Model-2 from TR36.873 

	UE array orientation 
	ΩUT,α uniformly distributed on [0,360] degree, ΩUT,β = 90 degree, ΩUT,γ = 0 degree

	UE antenna pattern 
	Isotropic antenna gain pattern A’(θ’,ф’) = 1 

	Traffic model 
	FTP Model 1 with packet size 0.5 Mbytes (high ~70% RU) 

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	CSI-RS, CRS 
	CSI-RS one-to-one mapping to TXRU, only CRS port 0 is modeled for UE attachment, CRS port 0 is associated with the first TXRU

	Hybrid ARQ 
	Maximum 4 transmissions 

	Feedback
	CQI, PMI and RI reporting triggered per 5ms

	
	Feedback delay is 5 ms 

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB 

	Transmission scheme
	TM10, single CSI process, MU-MIMO with rank adaptation (no CoMP) 

	Wrapping method
	Geographical distance based

	Handover margin
	3 dB 

	Metrics
	Average UE throughput, 5% UE throughput.

	Max MU layer
	4
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