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1. Introduction
In RAN1#80bis meeting [1], the following agreements are achieved:

Agreement: 

· For FDD:

· Use Cat 2 as default baseline for enhancement schemes

· Companies can optionally also provide enhancement scheme results relative to Cat 3 

· For TDD, use Cat 4 as baseline.
In this contribution, the performance evaluation results of the baseline category 2 are updated for non-reciprocity operation.
2. Baseline category 2 for non-reciprocity operation
The details of baseline case for non-reciprocity operation are summarized in Table-1 and the other parameters are summarized in annex.
Table 1 Details of baseline case for non-reciprocity operation
	
	Case1
	Case2
	Case3

	Scenarios
	3D-UMa
3D-UMi
	3D-UMa
3D-UMi
	3D-UMa
3D-UMi

	Antenna array configuration (M, N, P, Q)
	(8,4,2,16)
	(8,4,2,32)
	(8,4,2,64)

	TXRU virtualization weights
	Subarray
	Subarray 
	One-to-one mapping

	CSI-RS to TXRU virtualization
	Beamformed CSI-RS: DFT weights with [95,105,115,125] degrees for 3D-UMa ISD 500m and [80,90,100,110] for 3D-UMi
	Beamformed CSI-RS: DFT weights with [95,105,115,125] degrees for 3D-UMa ISD 500m and [80,90,100,110] for 3D-UMi
	Beamformed CSI-RS: DFT weights with [95,105,115,125] degrees for 3D-UMa ISD 500m and [80,90,100,110] for 3D-UMi

	CSI-RS port indexing
	As in Rel.10
	As in Rel.10
	As in Rel.10

	Cell association weights
	CRS port 0 associated to all the TXRUs comprising a column with same pol with weights all one with power normalization
	CRS port 0 associated to all the TXRUs comprising a column with same pol with weights all one with power normalization
	CRS port 0 associated to all the TXRUs comprising a column with same pol with weights all one with power normalization

	Cell-association method
	RSRP on CRS port 0
	RSRP on CRS port 0
	RSRP on CRS port 0

	SRS configurations – number of SRS ports, periodicity, SRS bandwidth
	none
	none
	none

	
	[image: image1.png]I





	[image: image2.png]



	[image: image3.png]





Receiver type:
MMSE-IRC receiver is used at the UE in the simulation. It was assumed that UE knows the channel estimate coefficients of other co-scheduled DM-RS ports. For other transmission points than the serving transmission points, only interference power can be estimated per receive antenna.
3. Baseline category 2 evaluation results
Phase 1 evaluation result with 8 TXRUs is also illustrated in this contribution for comparison. In this case, 8TX codebook and single CSI-RS process is used, and 8 port CSI-RS is configured for UE to estimate channe.
For TXRU virtualization of 3D-MIMO, subarray architecture is used in the case with 16/32 TXRUs, one-to-one mapping is used in the case with 64 TXRUs. For CSI-RS to TXRU virtualization of 3D-MIMO, beamformed CSI-RS is used and four beams are selected using DFT weights with [95,105,115,125] degrees for 3D-UMa ISD 500m and [80,90,100,110] for 3D-UMi. In this case, four CSI-RS process could be configured to report CQI/PMI/RI, and 8 port CSI-RS for each CSI process is configured for UE to estimate channel corresponding to 8 horizontal TXRUs with the same vertical beam weight.
SU-MIMO performance evaluation results of baseline case for non-reciprocity operation are illustrated in the following tables. Rank adaptation can be used in the simulation. It should be noted again that for both 16/32/64 TXRU, 4 CSI processes are configured to each UE.
Table 2 Baseline category 2 simulation results for UMi with fullbuffer
	
	
	8TXRU

 (8,4,2,8)
	Case 1
16TXRU

(8,4,2,16)
	Case 2
16TXRU

(8,4,2,32)
	Case 3
16TXRU

(8,4,2,64)

	3D-UMi, 200m ISD
	Cell average(bps/Hz)
	2.481
	2.540
	2.659
	2.660

	
	Cell edge(bps/Hz)
	0.074
	0.079
	0.097
	0.107


Table 3 Baseline category 2 simulation results for UMi with FTP 1(λ=4)
	
	
	8TXRU

 (8,4,2,8)
	Case 1
16TXRU

(8,4,2,16)
	Case 2
16TXRU

(8,4,2,32)
	Case 3
16TXRU

(8,4,2,64)

	3D-UMi, 200m ISD
	5% UPT(Mbps)
	4.69 
	5.54 
	7.53 
	8.12 

	
	50% UPT(Mbps)
	17.39 
	20.79 
	25.46 
	26.23 

	
	Mean UPT(Mbps)
	21.75 
	24.75 
	28.75 
	28.55 

	
	RU
	54%
	49%
	40%
	36%


4. Conclusion
In this contribution, the details of the baseline category 2 for non-reciprocity operation are described and the performance evaluation results are presented. 
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Annex

Table 1: 3D-MIMO Evaluation Assumptions for Baseline Case
	Parameters
	Values

	Homogeneous scenarios
	3D-Umi ISD 200m

	Polarized antenna modeling
	Model-2 from 36.873

	Traffic model 
	Full buffer, FTP1

	Number of users per cell
	10

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	System bandwidth
	10MHz (50 PRBs)

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

	Carrier Frequency 
	3D-Umi ISD 200m: 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 configuration
	2 Rx x-polar (+90/0)

	Duplex Mode
	FDD 

	Feedback 
	PUSCH 3-2 for non-reciprocity operation

	
	CQI, PMI and RI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-10 8Tx codebook based for non-reciprocity based operation

	Transmission scheme
	TM10, SU-MIMO with rank adaptation (no CoMP)

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

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	CSI-RS periodicity
	5ms


Table 2: BS Antenna Configuration 

	Parameter
	Values

	Number of columns (N)
	4

	Antenna Polarization (P)
	P = 2: cross-pol (eNB: +/- 45 deg, UE: 0/90 deg)

	Horizontal antenna element spacing dH
	0.5λ

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	8 dBi

	Vertical antenna element spacing and Number of antenna elements with the same polarization in each column (dV , M)
	(0.8 λ, 8) 


