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1. Introduction
In RAN1#79 phase-1 evaluation of macro scenarios was completed and the results incorporated into TR36.879. This contribution presents the baseline performance for the case of 3D-UMi with 200m ISD following the definition introduced in RAN1#79:
A baseline is considered to have no specification impact to Rel-12 and providing the best tradeoff among various factors e.g. performance, complexity, overhead, etc achievable using Rel-12 specifications

2. Vertical sectorization with same cell-id
The antenna array configuration used is (M, N, P, Q) = (8, 4, 2, 16) with 64 antenna elements and the TXRU configuration is given by MTXRU=2 with altogether 16 TXRUs. Two vertical sectors are formed with 8 ports each and are assigned a separate VCID each. A common PCID and a common CRS is assigned to the two vertical sectors comprising a single azimuth sector. This enables CSI-RS/VCID based transmission within each vertical sector. The RF beam-patterns (TXRU virtualization beams) are designed to minimize interference across the vertical sectors. DFT beams are used for this purpose, the high sectors are up-tilted to 73 degrees and the low sectors are downtilted to 105 degrees. The RF beams are static throughout the simulation duration. In order to provide optimal cell association performance the CRS or more specifically CRS port-0 in this case needs to match the broad coverage provided in aggregate by the multiple vertical sectors. The CRS port 0 is mapped to the 16 TXRUs via [1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0]/sqrt(2) where the non-zero power corresponds to the 2 TXRUs in the first column connected to +45 degree polarized elements. CSI-RS to TXRU is 1-to-1 mapped. Hence there are two CSI-RS resources - one for the high sector and another for the low sector, each comprising of 4 horizontally spaced CSI-RS ports, per polarization.  
Table 1: Baseline performance of vertical sectorization compared to phase-1 performance
	
	3D-UMi 200m ISD
	

	
	Offered load 
	RU
	Mean UPT
	50% UPT
	5% UPT
	

	Phase-1 (8TXRU)
	Full-buffer
	100%
	26.3 Mbps
	-
	0.94 Mbps
	

	Baseline (16TXRU)
	Full-buffer
	100%
	39.4 Mbps
	-
	1.18 Mbps
	

	Phase-1 (8TXRU)
	14 Mbps
	68%
	16.6 Mbps
	10.3 Mbps
	2.68 Mbps
	

	Baseline (16TXRU)
	14 Mbps
	36%
	22.0 Mbps
	16.1 Mbps
	4.60 Mbps
	

	Specification Enhancements (16TXRU)
	14 Mbps
	54%
	24.9 Mbps
	18.3 Mbps
	4.82 Mbps
	


3. Conclusion
In this contribution we presented the baseline performance of 3D-UMa scenario with (M, N, P, Q) = (8, 4, 2, 16) and compared it with the phase-1 performance. Note that the configuration of phase-1 performance can be expressed as (M, N, P, 8) = (8, 4, 2, 8).
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Table A.-1: Simulation assumptions

	Parameters
	Values

	Tx power
	41dBm

	Polarized antenna modeling
	Model -2 from 36.873

	Traffic model 
	Mandatory: FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU*, medium ~50% RU, high ~70%RU), the number of UEs is variable and according to desired load for bursty

Optional: Full buffer model

*RU clarification: multiple SU or MU layers are not counted multiple times towards RU, max RU=100% 

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

	UE attachment 
	Option 1) Based on RSRP (formula) from CRS port 0 

	Carrier Frequency 
	2GHz 

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	according to 36.873

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

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

	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

	UE Rx antenna configuration
	2 Rx cross-polarized (0/+90)


Table A.1-2: Simulation assumptions

	Parameters
	Values

	Feedback 
	PUSCH 3-2 for non-reciprocity operation (PUSCH 3-0 for reciprocity based operation)

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 8Tx codebook based for non-reciprocity based operation (SRS for reciprocity based operation only for TDD)

	Transmission scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaptation

Single CSI process is used for phase 1 simulation only

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

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	BS antenna configuration
	(M, N, P): (8, 4, 2), TXRU config (MTXRU, N, P): (1 or 2, 4, 2)

	Number of UE transmit antennas
	1 or 2

	CSI-RS, CRS
	CSI-RS 1-1 mapping to TXRUs. CRS port 0 mapped to the 16 TXRUs via [1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0]/sqrt(2) where the non-zero power corresponds to the 2 TXRUs in the first column connected to +45 degree polarized elements

	Downtilt
	θetilt = 100 deg for scenario-1, scenario-3, θetilt = 104 deg for scenario-2

	CSI-RS/SRS periodicity
	5msec

	TXRU virtualization
	2 vertical TXRUs per polarization, sub-array model, each TXRU virtualized with a 4-element DFT weight. The high sector is tilted to 73  degrees, and the low sector tilted to 105 degrees


