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Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	58
	WI/SI started
	RP-122034
	0%
	September 2013

	59
	RP-130138
	RP-122034
	5%
	September 2013

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




30 %

per WG (optional information):

RAN WG1:

30%
additional comments:




1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
December 2013
which is:
RAN #62
additional comments: It is proposed to extend the completion date of the SI to RAN #62.



2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
RAN WG1#72bis
In RAN1#72bis in Chicago, USA, 3D channel model was discussed with 54 contributions being submitted on this topic. The progress and discussions in the meeting are summarized below:
Building modelling and UE dropping
Agreement on the proposals in the two tables below plus the following 

· Working assumption on number of floors (for UE height):  

· Uniformly distributed with an average and variation range

· Average number of floor:  6 for both UMa and UMi

· Variation range:  [-2 to 2]

· Additional  values or adjustments can be FFS as needed

· For a given UE, the UE height calculation has a two-step process:

· Follow the above-mentioned distribute to find the number of floors  x, 

· The actual floor the UE is on follows the uniform distribution of [1,x], 
· Heterogeneous Networks
· Channel models developed for Urban Micro cell with high UE density and Urban Macro cell with high UE density scenarios shall support heterogeneous deployment scenarios.

It is assumed that for heterogeneous deployment scenarios the macro BS height is at 25m and the lower-power node is at 10m height.
Table 1:

	
	
	Urban Micro cell with high UE density
	Urban Macro cell with high UE density

	Layout
	
	Hexagonal grid, 19 micro sites,3 sectors per site
	Hexagonal grid, 19 macro sites,3 sectors per site

	UE mobility
(movement

In horizontal plane)
	
	3kmph
	3kmph

	BS antenna height
	
	10m 
	25m 

	Total BS Tx Power
	
	41/44 dBm for 10/20MHz
	46/49 dBm for 10/20MHz

	Carrier frequency
	
	2 GHz 
	2 GHz 

	Min. UE-eNB 2D distance
	
	10m [other values FFS] 
	35m

	UE height model
	general equation
	hUE=3(nfl – 1) + 1.5m
	hUE=3(nfl – 1) + 1.5m

	
	nfl for outdoor UEs
	1
	1

	
	nfl for indoor UEs
	Replaced by WA 
	Replaced by WA 

	Indoor UE fraction
	
	80%
	80%

	Pathloss 
	Indoor UE 2D distance from external building wall din for pathloss determination
	uniform(0,25m)
	uniform(0,25m)


Table 2:

	
	
	Urban Micro cell with high UE density
	Urban Macro cell with high UE density

	UE distribution (in x-y plane)
	Outdoor UEs
	uniform in cell 
	uniform in cell 

	
	Indoor UEs
	uniform in cell
	uniform in cell 

	Building model
	Dimensions (in x-y plane)
	not needed 
	not needed 

	
	Number of buildings per macro cell
	NA 
	NA 

	
	Distribution of buildings in a macro cell
	NA 
	NA 

	ISD
	
	200m
	500m* 


· Assumptions in Table 2 are for calibration purposes only in this SI

· Assumptions in Table 2 to be revisited for evaluating relative performance of proposed solutions in future SIs

· *Alternative value = 200m (FFS)

Antenna modelling

· 2D planar antenna array structure is the baseline, i.e., antenna elements are placed in the vertical and horizontal direction as below, where N is the number of columns, M is the number of antenna elements with the same polarization in each column.

· Antenna elements are uniformly spaced in the horizontal direction with a spacing of dH λ and in the vertical direction with a spacing of dV λ.
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Figure 1:2D planar antenna structure where each column is a cross-polarized array
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Figure 2: 2D planar antenna structure where each column is a uniform linear array

Table 3:
	Parameter
	Applicability
	Values

	Number of horizontal antenna elements
	cross-pol
	2, 4, 8

	
	co-pol
	1, 2, 4, 8

	Polarization slant angle
	cross-pol
	+/- 450

	
	co-pol
	+900

	Horizontal antenna element spacing dH
	
	0.5λ baseline (other values FFS)

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
	3D-UMa, 3D-UMi, LPN deployments
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	3D-UMi, LPN deployments
	FFS:[image: image6.png]




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


· For calibration of channel modeling purpose, working assumption is

· K takes two values, 1 and M

· M=10 as baseline, other values FFS

· Vertical antenna spacing is (0.5, 0.8) lambda 

· Complex weight for antenna element m is

 SHAPE  \* MERGEFORMAT 




where m=1,…,K,        

·        SHAPE  \* MERGEFORMAT 


     is electrical vertical steering angle and the angle is defined between 0° and 180°    

      (90° represents perpendicular to array).

· The value of  SHAPE  \* MERGEFORMAT 


 is FFS, and taking into account the UE height modeling 

· FFS how to develop weights corresponding to the 3GPP antenna model [Table A.2.1.1-2 in TR36.814]

· Acting as one reference scheme when later evaluating proposed solutions

Modifications to the 3GPP evaluation methodology

Conclusion: Companies are in general fine with the directions for studies identified in the following:

· Models should be studied for

· UE height dependent LOS/NLOS probability

· clutter height could be considered as part of modeling

· UE height dependent path-loss

· UE height dependent elevation angles of departure

· Including studying the height and/or distance dependence of angular spread

· Which models to introduce is FFS

PL for 3D channel modeling
Working Assumption:

· For NLOS/LOS UMa/UMi PL calculations, the 2D distance shall be replaced with 3D distance.

· For outdoor UEs, reuse ITU UMi LOS/NLOS and ITU UMa LOS/NLOS PL equations at hUT = 1.5 m in 36.814.

· For indoor UEs,

· UMa/UMi O-I pathloss modeling is according to:

· 
[image: image11]
· PLtw = 20 dB

· PLin = 0.5 din, where din = Uniform(0, min(25, d)).
· PLb is determined according to the next slide.
· PLb for NLOS- the baseline understanding is that the following formula is considering collectively all paths seen by the UE.  Meanwhile, the application of this formula separately to the above-rooftop paths can be further investigated.

· 3D UMa PL is determined according to:
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Where

· 
[image: image12]
· α is FFS, and to be chosen from 0.6, 0.9, 1.1 and 1.5 

RAN WG1#73
In RAN1#73 in Fukuoka, Japan, 3D channel modeling was discussed with 49 contributions being submitted on this topic. The progress and discussions in the meeting are summarized below:
Initial calibration of channel model

Conclusion:  take the following bullets as working assumption.

· Three evaluation cases for 3D channel modeling calibration
· First phase: 
 (Case 1): Geometry and coupling loss, elevation related parameters (without modelling of fast fading)
· K = 1, M
· Second phase: 
· (Case 2): Baseline performance with K = 1
· Transmission scheme, total number of antenna ports and elements FFS
· 1-1 mapping from antenna elements to antenna ports 
· Full buffer and 10 users 
· Note: Does not have any impact on choice of traffic model, number of UEs, and antenna configuration for later performance assessments
· (Case 3): Baseline performance with K = M
· Transmission scheme, total number of antenna ports and elements FFS
· M vertical antenna elements are mapped per antenna port
· Full buffer and 10 users 
· Note: Does not have any impact on choice of traffic model, number of UEs, antenna configuration for later performance assessments
· For cases 1&3, companies are encouraged to provide reference results using corresponding 2D channel model

· For Case 1, UE attachment is modeled considering LOS angles only
· When K = M, for both UMa and UMi,  example electrical downtilt values are qetilt = 96, 99, 102 (in degree).

· For Cases 2 and 3, UE attachment modeling is FFS
· Whether to use LOS angles only, or to take into account ESD and median EoD as well, for RSRP modeling.
· Note: 
· multiple downtilt value is needed in the first phase (case 1) for evaluation and investigation, and the group may converge on a single donwtilt value per calibration  scenario (e.g., 3D UMi, 3D UMa, antenna spacing, etc) in the second phase  (cases 2&3).
Channel modelling extension to 3D

Working assumption:
· The 3D channel modeling will be based on current ITU channel models

· Reuse the ITU channel coefficient generation procedure (Figure 4.1 in WINNER II, D 1.1.2 V1.2)
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· Overview of each step:

· Step 1:  Set environment, network layout, and antenna array parameters
· Choose scenario from 
· 3D UMa 
· 3D UMi 
· Step 2: Assign propagation condition (LOS/NLOS)
· Step 3: Calculate path loss
· Step 4: Generate correlated large scale parameters, i.e. delay spread, angular spreads, Ricean K factor and shadow fading term
· Step 5:  Generate delays
· Step 6: Generate cluster powers
· Step 7: Generate arrival angles and departure angles
· Both azimuth and elevation
· Step 8: Coupling of rays within clusters
· Both azimuth and elevation 
· Step 9: Generate XPRs
· Step 10: Draw random initial phases
· Step 11: Generate channel coefficients
· Step 12: Apply pathloss and shadowing  
· At least the following six parameters will be  added in 3D channel modeling

· EoA: Elevation angle of arrival
· Includes Median EoA 

· EoD: Elevation angle of departure
· Includes Median EoD 
· ESA: RMS elevation angle spread of arrival 

· ESD: RMS elevation angle spread of departure
· Cluster ESD: cluster elevation angle spread of departure
· Cluster ESA: cluster elevation angle spread of arrival
· Identify necessary modification of each step due to the introduction of the above parameters, e.g.

· Step 4 will be impacted by ESA/ESD

· Step 7, 8 and  11 will be impacted by EoA/EoD 

Pathloss
Agreement:

· For LOS probability calculation and environment height calculation, 2D distance is used.

· LOS probability for 3D UMi:
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· LOS probability for 3D UMa is a function of d and hUT. 

· Details FFS.

· 3D UMi

· Environment height is 1m, independently of hUT.

· 3D UMa 

· A LOS UE’s environment height is 1m with probability p(d, hUT)

· Otherwise the environment height is hE(hUT).

· Details of p(d, hUT) and hE(hUT) FFS, e.g. if hE(hUT)  is a deterministic or stocastic function

· 3D UMa

· Height gain α = [0.6][0.9].

· 3D UMi

· Alt 1:
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·  FFS height gain α 

· Alt2:

· Decrement of PL is a non-linear function of height and/or distance

· Alt3 :

· Proposal  as in R1-132100
· FFS, to be decided in the next meeting, companies are encouraged to bring additional measurement or simulation results

2.2
List of completed elements (compare with open issues of last TSG)
· Description of scenarios for UE specific elevation beamforming and FD-MIMO with some remaining FFS items
· Modeling a two dimensional array structure at the eNodeB including modifications to the antenna patterns (taking relevant RAN4 work into account) with some remaining FFS items
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.

· Identify modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation for the scenarios identified being typical:

· 3-dimensional channel modeling including the multipath fading characteristics in both elevation and azimuth

· Identify the need for defining a new way of modeling the location of outdoor and indoor UEs within a sector in both the horizontal and vertical domains.  

· Identify the need for defining a new way of modeling the mobility of outdoor UEs in both the horizontal and vertical domains. 

· The study will consider as a starting point the ITU channel model as described by the combination of A2.1.6 and Annex B in 36.814 and determine the additions that are needed to properly model the elevation dimension of the channel to fit the elevation beamforming and FD-MIMO purposes. Work done outside 3GPP (WINNERII/WINNER+, channel modeling documentation available in public domain) can be used.

· Generate baseline simulation results (corresponding to a number of antenna ports and transmission scheme supported by  Rel-11) with the modified evaluation methodology  
3.
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