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1 Introduction
At RAN1 78bis meeting, same priority between homogeneous and heterogeneous scenarios for Elevation BF/FD-MIMO was agreed.
To progress the 3D-BF/FD-MIMO SI, the baseline of heterogeneous scenarios for Elevation BF/FD-MIMO should be determined. In this contribution, the evaluation baseline for heterogeneous network and detailed working assumptions are discussed. The corresponding evaluation results are given.
2 Discussion for baseline evaluation assumptions 
At last meeting, a baseline was considered to have no specification impact to Rel-12 and providing the best trade off among various factors e.g. performance, complexity, overhead, etc achievable using Rel-12 specifications. In addition, the following assumptions were agreed for baseline evaluation [1]:

· 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
Several standard transparent optional schemes to implement EBF/FD-MIMO using Rel.12 MIMO features include CSI-RS virtualization, sectorization with 2 CSI resources and horizontal /vertical separation with 2 CSI-processes. 
As discussed in [2], for sectorization with 2 CSI resources, the overhead of CSI measurement and feedback increases with the number of splitting vertical sectors especially for small cell node. 
For horizontal /vertical separation with 2 CSI-processes, similar to the analysis for sectorization, the increase of the overhead should be taken into account especially for small cell node. In addition, the CQI and rank is difficult to be obtained with the horizontal and vertical parts.
Thus, the sectorization and horizontal/vertical separation may be candidate structures for the discussion of potential enhancements, but not be prefered as a baseline. 
Proposal: At least for 8TXRU, use the 1D CSI-RS virtualization scheme for the baseline evaluation in heterogeneous scenarios.
3 Details of baseline evaluation assumptions for 8TXRUs 
In the following, the detailed working assumptions for the baseline evaluation are given, which are based on the 1D CSI-RS virtualization scheme. 
· Antenna array configuration:  

Considering that for small cell node, the antenna array size is usually limited in a practical system. Therefore, the TXRU configuration for small cell node can be confined to 8. For macro node, the TXRU configuration can be set to 8 or 16.  At the first stage of baseline evaluation, Q = 8 is suggested. Based on the above discussion, the proposed antenna configuration for macro node and small cell node is as following:
· For macro node in heterogeneous network, M = 8, N = 4, P = 2 and Q = 8
· For small cell node in heterogeneous network, M = 4, N = 2, P = 2 and Q = 8
· TXRU virtualization:  
[image: image3.emf]TXRU

Element

1D DFT virtualization is used for vertical antenna elements. For macro node and small cell node, the 1D virtualization is respectively shown in Figure 1 and Figure 2. 
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Figure 1 1D virtualization for macro node                        Figure 2 1D virtualization for small cell node
· CSI-RS port virtualization  
One to one mapping from TXRU to CSI-RS port

· CSI-RS port index  
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As in Rel.10, ports 15-18 are co-polarized and port 19-22 are co-polarized for macro node. And for small cell node, port 15 is lower left, port 16 is upper left, port 17 is lower right and port 18 is upper right. Ports 19-22 in another polarized direction are so on.  
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Figure 3 CSI-RS port index for macro node                  Figure 4 CSI-RS port index for small cell node

For cell association weights, the same settings can be assumed for homogeneous network [2]. 
4 Performance evaluation 
Based on these working assumptions and the detailed simulation parameters in Appendix A, the corresponding baseline evaluation results for co-channel heterogeneous network are given in FDD case. For these three resource utilization cases, we provide the corresponding user arrival rate (
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) and the statistical resource utilization.

The evaluation results are provided in Table 1. The non-ideal channel estimation and interference modelling are assumed.

Table 1  Performance evaluation for FDD with Rel-12 8Tx codebook
	Load level 
	5% UPT (bps/Hz)
	50% UPT (bps/Hz)
	Mean UPT (bps/Hz)
	User arrival rate (λ)
	Statistical  RU

	Low: 20%
	1.3
	3.42
	3.47
	1.5
	18%

	Medium: 50%
	0.55
	1.96
	2.24
	3.6
	50%

	High: 70%
	0.36
	1.55
	1.82
	5.8
	70%


Proposal 2: The baseline evaluation results for co-channel heterogeneous scenario with EBF/FD-MIMO in Table 1 should be captured in the TR.
5 Conclusions

In this contribution, the baseline of heterogeneous scenarios for Elevation BF/FD-MIMO is discussed, to progress the 3D-BF/FD-MIMO SI and realistically assess the gains of Rel.13 standardized enhancements for elevation beam forming, we propose that:
Proposal 1:   At least for 8TXRU, use the Phase 1 virtualization scheme for the baseline in heterogeneous scenarios.
The detailed working assumptions based on this scheme are listed. The corresponding baseline evaluation results for co-channel heterogeneous network are given in FDD case. 
Proposal 2: The baseline evaluation results for co-channel heterogeneous scenario with EBF/FD-MIMO in Table 1 should be captured in the TR.
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Appendix A: Simulation Assumptions
	Parameter
	Macro cell
	Small cell

	Central Frequency
	2G
	2G

	Antenna configuration
	8 horizontal antenna ports, 1 vertical antenna port with 8 antenna elements, X-pol (+/-45), 0.5λ and 0.8λ spacing separately for horizontal dimension and vertical dimension, θetilt = 100 degrees 
	4 horizontal antenna ports, 2 vertical antenna port with 4 antenna elements, X-pol (+/-45), 0.5λ and 0.5λ spacing separately for horizontal dimension and vertical dimension, θetilt = 120 degrees

	
	2 Rx at UE with 0.5λ spacing
X-polarized: 0/+90 degrees
	2 Rx at UE with 0.5λ spacing
X-polarized: 0/+90 degrees

	
	3D antenna pattern defined in TR36.873
	3D antenna pattern defined in TR36.873

	Total BS Tx power 
	46 dBm
	30 dBm

	BS antenna height 
	25 m
	10 m

	Number of clusters per macro cell geographical area 
	1

	Number of small cells per cluster 


	4

	Small cell distribution 
	See [1]

	UE distribution
	2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are indoor.

	UE configurations

	Speed: 3km/h
UE attachment: Based on RSRP from CRS port 0
UE distribution: Follows 36.873 3D-UMa, 3D-UMi

	System Bandwidth
	10MHz (50RBs)

	PMI
	Rel.12  8Tx codebook 

	Scheduler
	PF 

	Number of UEs per cell
	10 per macro cell, 5 per small cell

	Transmit Mode
	TM10 with a single CSI process

	
	Dynamic SU/MU: rank-adaption, Max paired UE number: 2

	Receiver
	Non-Ideal channel estimation

	
	Non-Ideal interference modeling

	
	MMSE-IRC receiver

	Hybrid ARQ
	Maximum 4 transmissions

	Feedback 
	PUSCH 3-2 for FDD case

	
	CQI and PMI 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

	Handover margin
	3 dB

	Wrapping
	Geographical distance based 
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