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1. Introduction

The study item [1] was approved in RAN plenary #65 to study elevation beamforming and full dimension MIMO using Active Antenna Systems (AAS).  Elevation beamforming schemes can utilize an extra spatial degree of freedom compared to conventional horizontal-only deployment scenario.  Full dimension MIMO schemes can in theory achieve use higher order spatial multiplexing and multi-user transmission. 

We propose scenarios and antenna array modeling assumptions in [2] and [3] respectively. Some changes of simulation assumptions are proposed here.  Assumptions in [4] are for channel modeling calibration only. To study the impact of AAS implementation with LTE air interface, more realistic assumptions need to be considered.  It is highly preferred to take into account existing LTE features if applicable and relevant, whilst keeping the complexity of the feasibility study reasonable.   
2. Proposals of Simulation Assumptions for Baseline 
Simulation assumptions for the baseline in [4] are shown in the appendix and can be a starting point for further discussion. In principle, it is preferred to reuse the simulation assumptions of Table 3 in [4] as much as possible to mitigate the effort of tuning system level simulators. However, the simulation assumptions of baseline in [4] are deliberately simplified for 3D channel modelling calibration.  

Proposal 1:  Existing features and realistic simulation assumptions shall be taken into account for the baseline performance in order to fully understand the impact and performance gain of AAS deployment.    

Proposals of scenarios for elevation beamforming and FD MIMO can be found in [1]. Details of BS antenna configurations and BS port mapping are discussed separately in [2].  Compared to Table 3 in the Appendix, the following changes are proposed: 
· MS antenna configurations:

The impact of the antenna polarization modelling of 2D and 3D channel has been discussed in [6].  Current modelling methodology of polarization requires polarization projection to V and H planes at both BS and MS sides first, and then coupling the two sides with XPD and random phase shifts in four components, e.g. VV, VH, HV, and HH. However this kind of coupling will lead to strange channel observations if polarization and slant offset angles are not aligned at BS and MS, especially for rank 1 PMI. It is shown in [6] that some rank 1 PMIs are much more often selected by the MS than other rank 1 PMIs. It seems to be unreasonable to have such a big change just because indoor UE rotates the holding position of the mobile phone about 45 degrees at the x-z plane (or along y axis). Since new 3D codebook design and MU enhancement may be foreseen in the SI, it is proposed that the MS polarization shall be aligned with the BS polarization to mitigate any risk that is introduced by 3D channel modelling, e.g. 2/4/8 RX-pol (+/-45 degree) or 2/4/8 RX V-pol. 
· UE attachment

The methodology of UE attachment in the Appendix and [4] can be reused but a cell common bias shall be used for 3D Het [2] if CRE is applied. 

· Network synchronization and backhaul assumption

The network assumptions in [5] can be reused for all scenarios. For example, the baseline is synchronized; if an evaluated feature requires synchronization, this should be stated; evaluations without synchronization are not precluded, and the assumed synchronization accuracy in such simulations should be stated. For non-ideal backhaul, the latency values of {2ms, 10ms, and 50ms} are recommended for evaluation.
· Traffic modelling
It is preferred to use bursty traffic which is more realistic. The experience of codebook design in Rel-12 seems to suggest a better performance with bursty traffic than full buffer traffic if the accuracy of PMI feedback is improved.  Moreover it is very important to study the performance of high order of MU pairing or any MU enhancement with AAS which can be seriously affected by packet arrival and packet size. Therefore it is proposed that FTP model 1 in [5] shall be mandatory for simulation evaluation. 
· Scheduler

The SI aims to understand the performance benefit of standards enhancements targeting two-dimensional antenna array operation. Therefore it is necessary to understand corresponding impact for network coordination, e.g. CS/CB, by using AAS, the performance gain and limitations of 3D beamforming/sectorization coordination. Therefore RAN1 enhancements can be prioritized better at the end of SI, e.g. which enhancement can bring more gain with limited specification impact.  It is proposed that the scheduler design shall consider SU/MU MIMO with CS/CB. 

· Receiver
For MMSE-IR receiver, non-ideal channel and interference estimation shall be considered. 

· Feedback

For the feedback, some flexibility shall be allowed for different feedback schemes. It is up to each company to state the feedback solution in terms of feedback mode, reporting periodicity, codebook in use, etc.   

· Overhead

It can be similar to the Appendix and [4]. However additional DMRS and CSI overhead shall be considered and stated clearly by each company if applicable. The issue of RS overhead is highly related to feedback and EB/FD MIMO schemes.  

· Transmission scheme

It is preferred to use TM10 with multiple CSI processes which can provide better feedback flexibility and spatial information. Some high level description of multiple CSI processes shall be stated by each company in order to understand the basic principle of feedback in use.  

Proposal 2:  Starting from the simulation assumptions of 36.873, we propose to modify the assumptions for MS antenna configurations, UE attachment, network synchronization, backhaul assumption, traffic modelling, scheduler, receiver, feedback, overhead and transmission scheme, as described above.

3. Conclusions

In this document, some simulation assumptions are proposed to be changed so that more realistic assumptions and flexible implementation can be achieved. Our proposals can be summarized as follows:

Proposal 1:  Existing features and realistic simulation assumptions shall be taken into account for the baseline performance in order to fully understand the impact and performance gain of AAS deployment.    

Proposal 2:  Starting from the simulation assumptions of 36.873, we propose to modify the assumptions for MS antenna configurations, UE attachment, network synchronization, backhaul assumption, traffic modelling, scheduler, receiver, feedback, overhead and transmission scheme, as described above.
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Appendix:  Simulation Assumptions of TR 36.873
Table 3 Simulation assumptions for baseline in TR 36.873

	Parameter
	Values

	Scenarios
	3D-UMa, 3D-UMi

	BS antenna configurations
	K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 12 degrees

	BS port mapping
	The 4 antenna ports are mapped such that [0, 2, 1, 3] where 0/1 are -45 degree

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

	System bandwidth
	10MHz (50RBs) 

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

	Carrier Frequency 
	2GHz 

	Duplex
	FDD

	Network sync
	Synchronized

	Number of UEs per cell
	10

	UE distribution 
	According to Table 6-1

	UE speed
	3kmph

	Polarized antenna modeling
	1) Model-1

2) Model-2

	UE array orientation
	ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 90 degree, ΩUT, = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern 
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	Wrapping method
	1) Geographical distance based (mandatory)

2) Radio distance based (optional)

	Cluster elimination step 6
	scaling factor not changed after cluster elimination

	Handover margin (for calibration)
	0 dB

	Traffic model
	Full-buffer

	Scheduler
	PF, 1 UE per TTI allocation

	Receiver
	Ideal channel estimation 

	
	Ideal interference modeling 

	
	MMSE-IRC receiver 

	Interference model
	Ideal interference from PDSCH which can be measured from IMR

	Hybrid ARQ
	Maximum 4 transmissions

	Feedback
	PUSCH 3-1 

	
	CQI and PMI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-8 4Tx codebook 

	Overhead
	3 symbols for DL CCHs, 4 CRS ports and DM-RS with 12 REs per PRB

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

	Interference model
	Ideal interference from PDSCH, can be measured from IMR

	Metrics
	Cell average SE

	
	5% cell-edge SE
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