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1	Introduction
In RAN1 #79, it is agreed that for a given antenna array configuration, an enhancement proposal should be evaluated against a baseline case, where the enhancement case requires specification change and the baseline case may be considered as a standard transparent scheme which has no specification impact based on Rel-12 [1]. In this contribution, we provide assumptions for the baseline and its performance results which provide the best performance achievable using Rel-12 specifications. 
 
· For a given antenna array configuration, an enhancement proposal that requires specifications change should at least be provided with the following:
· A baseline case
· A baseline is considered to have no specification impact to Rel-12 and providing the best performance achievable using Rel-12 specifications
· An enhancement case
· An enhancement is considered to have specification impact to Rel-12
· The enhancement case should at least be evaluated against the  baseline case(s)
· Antenna array configuration is given by the parameters {M,N,P,Q}
· Baseline and Enhancement cases assume the same values for M, N, P, Q 
· 1D TXRU virtualization: The total number of associated TXRUs:  Q= MTXRU * N * P according to TXRU model-1 (as defined in RAN1#78bis)
· 2D TXRU virtualization: The total number of TXRUs Q should be described by the proponent

In this contribution, we provide our baseline scheme for EBF/FD-MIMO and its performance results in 3D-UMa and 3D-UMi.
2	Baseline assumptions 
In [2], it is shown that the adaptive downtilt scheme which optimize downtilt angle in each cell provides reasonable amount of performance gains by exploiting elevation beamforming gain compared to the fixed downtilt case. The elevation beamforming gain could be further optimized by adapting the beams in a UE-specific manner with the assumption that eNB has a full capability to change the elevation beam per UE at the same time (i.e. the number of TXRU is the same as the number of antenna elements). In this case, a UE may report a preferred elevation beam (such as the one giving the highest received RSRP or wideband SINR) by using multiple CSI processes, thus up to 3 elevation beams may be used in a standard transparent manner.
The table 1 shows the assumption used for UE-specific elevation beamforming with multiple CSI processes as a baseline scheme.
                                  
Table 1. Baseline assumptions
	Parameters
	Values for reference
	Values for baseline

	Scenarios
	(3D-UMa, ISD 500m, 2GHz),                   (3D-UMi, ISD 200m, 2GHz)
	(3D-UMa, ISD500m, 2GHz),                      (3D-UMi, ISD 200m, 2GHz)

	Scheme
	Fixed downtilt
	UE-specific EBF

	Antenna array configuration (M,N,P,Q)
	(8,4,2,8)
	(8,4,2,64) 

	TXRU virtualization weights
	1 vertical TXRU per polarization, DFT weighted, all TXRU using the same fixed downtilt  
full connection based.
	One to one mapping from AE to TXRU, total 64 TXRUs

	CSI-RS to TXRU virtualization
	one TXRU mapped to one CRI-RS port , total 8 CSI-RS ports, one vertical eight horizontal
	Each CSI-RS process has 8 horitonal CSI-RS ports. One vertical port per polarization, DFT weighted through all TXRU  in one column. Each CSI-RS process is beamformed with a different angle to support UE specific Elevation BF.

	CSI-RS port indexing
	As in Rel.10, port 15-18 mapped to one polarization (+45 deg) and port 19-22 mapped to the other polarization (-45 deg)

	As in Rel.10, port 15-18 mapped to one polarization (+45 deg) and port 19-22 mapped to the other polarization (-45 deg)
1)  port 15-22 for downtilt angle 1 in CSI process-1. 2)  port 15-22 for downtilt angle 2 in CSI process-2. 3)  port 15-22 for downtilt angle 3 in CSI process-3.

	Cell association weights
	CRS port 0 mapped same as CSI-RS port 15, i.e., [1 0 0 0 0 0 0 0]
	CRS port 0 mapped same as CSI-RS port 15, i.e., [1 0 0 0 0 0 0 0]

	Cell-association method
	RSRP on CRS port 0 fixed at 100 deg downtilt
	RSRP on CRS port 0 fixed at 100 deg downtilt

	DFT weighted downtilt (set)
	[99, 102, 105] for 3D-UMa and 3D-UMi
	Three elevation angles (i.e. three elevation beams), each applied to a CSI process
[99, 102, 105] for 3D-UMa and 3D-UMi                                              
	




	Beamformed CSI-RS selection
	A single CSI-RS configuration with a fixed elevation beam
	A single CSI-RS configuration is selected among three CSI-RS configurations based on RSRP. The CSI feedback is only for one CSI-RS configuration selected.





3	Baseline Performance   
The baseline (i.e. UE specific elevation beamforming) performance is evaluated in this section based on the assumptions in the table 1. The UE specific EBF performance is compared with a fixed downtilt (i.e. cell-specific elevation beamforming) in non-full buffer cases with different traffic loads. Further details of the simulation assumptions are listed in Table A, which is based on the agreement in [3]-[4].
  
[bookmark: _GoBack]Table 2 shows the performance of the UE-specific EBF and the fixed downtilt in 3D-UMa channel.  As seen in the table, the UE-specific EBF achieves 31%, 22%, and 20%  mean throughput gain respectively for high load, medium load, and low load cases, as compared with that of the best fixed downtilt case from the downtilt angle set used in the UE specific downtilt scheme. 

Table 2: Non-full buffer results (Mbps) – 3D-UMa, 500m, 2 GHz 
	Traffic type
	High load
	Medium load
	Low load

	Offered Load (Mbits/cell)  and λ  
	14
(  λ = 3.5)  
	10
(λ = 2.5)
	4
(λ = 1.0) 

	 
	RU
	Mean
	50%
	5%
	RU
	Mean
	50%
	5%
	RU
	Mean
	50%
	5%

	Beam-formed CSI-RS with beam angles =  [99 102 105]
	75.2%
	12.46
	9.45
	2.39
	44.4%
	19.42
	17.55
	4.93
	15.8%
	29.75
	26.31
	9.24

	Fixed beam, 99 deg
	89.6%
	7.45
	4.68
	0.35
	73.7%
	10.56
	7.93
	0.69
	23.2%
	22.64
	21.33
	3.78

	Fixed beam, 102 deg
	82.5%
	9.03
	6.04
	0.75
	61.8%
	14.52
	11.75
	3.19
	21.3%
	24.78
	23.57
	4.74

	Fixed beam, 105 deg
	81.1%
	9.53
	6.59
	1.06
	54%
	15.92
	13.09
	4.15
	22.1%
	24.83
	22.71
	4.96



Table 3 shows the performance of the UE-specific EBF and the fixed downtilt in 3D-UMi channel.  As seen in the table, the UE-specific EBF achieves 22%, 22%, and 2%  mean throughput gain respectively for high load, medium load, and low load cases, as compared with that of the best fixed downtilt case from the downtilt angle set used in the UE specific downtilt scheme. Also note that the relative gain gets reduced in lower traffic cases due to the fact that the system performance for all the schemes is restricted by the traffic status and available UEs with packets.  
  
Table 3: Non-full buffer results (Mbps) – 3D-UMi , 200m, 2 GHz 
	Traffic type
	High load
	Medium load
	Low load

	Offered Load (Mbits/cell)  and λ  
	14
(  λ = 3.5)  
	10
(λ = 2.5)
	4
(λ = 1.0) 

	
	RU
	Mean
	50%
	5%
	RU
	Mean
	50%
	5%
	RU
	Mean
	50%
	5%

	Beam-formed CSI-RS with beam angles =  [99 102 105]
	73.5%
	13.23
	9.59
	1.71
	50%
	20.37
	16.89
	3.31
	15.9%
	35.43
	35.30
	5.88

	Fixed beam, 99 deg
	83%
	10.22
	7.30
	0.78
	60%
	15.73
	12.49
	1.55
	17%
	32.31
	30.48
	4.97

	Fixed beam, 102 deg
	86%
	9.62
	6.71
	0.77
	59%
	16.49
	12.50
	2.04
	18.5%
	31.22
	30.31
	4.56

	Fixed beam, 105 deg
	80%
	10.88
	7.43
	0.87
	56.3%
	16.65
	12.61
	2.46
	13.5%
	34.89
	33.60
	9.73



4	Summary
In this contribution, we provided baseline scheme and its performance for EBF/FD-MIMO.       
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Annex
The 2D Antenna array used in the simulation is configured as below.    


                                                  
Table A. System Level Simulation Assumptions
	Parameter
	Assumption

	Network layout
	7-site 21-cell wraparound

	Channel model
	3D Urban Macro (3D-UMa)
3D Urban Micro (3D-UMi) 

	eNB antenna configuration
	( for fixed downtilt, 
( for UE specific elevation BF.  
 spacing in H,
  spacing in V,  cross-polarization (X-pol) [4]

	UE antenna configuration
	 cross-polarization, 0o/90o

	UE attachment
	RSRP on CRS port 0  [4] 

	Electrical Downtilt 
	beam angles for UE specific elevation BF 
[99 102 105 ] for 3D-UMa and 3D-UMi;                                            
              
One single elevation angle is chosen as   from above set for fixed downtilt case. 

	UE-specific elevation beam selection 
	based on CSI feedback from multiple CSI process

	Number of UEs per cell
	10

	UE distribution
	uniformly dropped according to [3]

	Traffic model
	non-full buffer FTP model 1, packet size 0.5M bytes 

	Scheduler
	proportional fair (PF)

	Transmission scheme
	SU/MU-MIMO dynamic switching with SU-MIMO feedback, Non-transparent MU-MIMO 

	Codebook
	Rel.10 8Tx codebook 

	Link adaptation
	AMC with OLLA, 10% BLER target 

	Receiver 
	MMSE-IRC, ideal channel estimation, ideal interference  modelling

	Feedback
	PUSCH 3-1, CQI and PMI reporting triggered every 5ms 

	Receiver 
	feedback delay is 5 ms 

	Maximum number of HARQ retransmission
	4
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