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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

	60
	RP-130590
	RP-130811
	30%
	December 2013

	61
	RP-131088
	RP-130811
	40%
	December 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):




55 %
per WG (optional information):

RAN WG1:

55%
additional comments:




1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
June 2014
which is:
RAN #64
additional comments: This SI is proposed to be extended till June 2014 following the RAN#62 time allocation discussions.



1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)

NOTE:
This section has to be filled out by the rapporteur (the table below has to be extended until the target 

date of the WI/SI).



The #TU values in the table have to be in line with the time units (1 TU ~ 2h) of the time budget 


overview endorsed by the previous RAN meeting.


In case a change is proposed then the modification has to be shown with revision marks.

	Q1/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4
	RAN
63

	62
	76
	76
	85
	 
	 
	83
	70
	

	
	1
	
	
	
	
	
	
	


	Q2/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	63
	76bis
	76bis
	85bis
	 
	 
	83bis
	70bis
	77
	77
	86
	 
	 
	84
	71

	
	1
	
	
	
	
	
	
	1
	
	
	    
	
	
	


L: LTE, U: UMTS, J: Joint

motivation/explanation: Requesting 1 TU in RAN1#76, in RAN1#76bis and RAN1#77 for completing the open issues as listed below.
NOTE:
In case of a modification of time budgets, this must be motivated/explained here.

2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
RAN WG1#74bis
In RAN1#74bis in Guangzhou, China, 3D channel model was discussed with more than 67 contributions being submitted on this topic. The progress and discussions in the meeting are summarized below:
Details of fast fading modelling for 3D-UMa and 3D-UMi – EoA/EoD
Working assumption:

· Step 7 for EOD
· PAS step: 
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· Generation of EOD[image: image2.png]On = OnXpn+ Yn+ Or0s + Oorfsec + W
7




· Xn~ uniform distribution to the discrete set of {1,–1}

· Yn ~ N(0,σEoD/7)

· W ~ N(0, σEoD-offset)

· Generation of rays within a cluster
[image: image3.wmf])

(

,

m

EoD

n

m

n

c

a

q

q

+

=


· Reuse Table B.1.2.2.1-2 (cEoD TBD)

· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range
Agreement:
Step 7 for EOA
· PAS step: 
[image: image4]
· Generation of EOA: 
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· Xn~ uniform distribution to the discrete set of {1,–1}

· Yn ~ N(0,σEoA/7)

· [image: image6.png]


= 900 zenith for indoor users, LOS EOA for outdoor UEs

· Generation of rays within a cluster: 
[image: image7.wmf])

(

,

m

EoA

n

m

n

c

a

q

q

+

=


· Reuse Table B.1.2.2.1-2 (cEoA TBD)

· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range
Details of fast fading modelling for 3D-UMa and 3D-UMi – large scale parameters

Agreement:
· Large scale elevation parameters for fast-fading to be provided separately for 

· LOS O-2-I

· NLOS O-2-I

· LOS

· NLOS 
Working assumption:
· Mean of ESD model will be down selected:

· For O-2-I LOS, from the 3 alternatives in R1-134944
· For all other cases, between Alt 1 and Alt 2 in R1-134944
· Note that the linear model for UMi in Alt 1 and Alt 2 is a simplified model
Working assumption:

· In step 4: Cross-correlation for Large-scale parameters

· Reuse cross-correlation parameters  in 36.814 for SF, K, DS, ASD and ASA

· Cross-correlation parameters with ZSD, ZSA are proposed by the following table ensuring positive definite:


[image: image8]
· Note:  

· Above table takes into sources [1] WINNER+, [2] ALU (R1-134221,R1-134222,R1-134795) , [3]Huawei (R1-131861) , [4]CMCC(R1-132543, R1-132544, R1-133525)
· Note that the above table is based on WINNER+ and field measurements, and adjustment is made to ensure positive definiteness

Agreement:
· In step 8: Coupling of rays within a cluster for both azimuth and elevation
· Azimuth departure and arrival angles are coupled with the same procedure according to 36.814
· Elevation departure and arrival angles are coupled with the same procedure as azimuth angles
· The coupling of Azimuth departure angle and Elevation departure angle within the cluster is random
Working assumption:

· In step 12: Parameters for shadowing
· For simplicity, reuse parameters in 36.814 for 3D UMa and 3D UMi
	
	UMa LOS
	UMa NLOS
	UMi LOS
	UMi NLOS
	O-to-I

	Shadow fading (SF) [dB]
	4
	6
	3
	4
	7


FFS correlation of shadowing in vertical domain
Simulation assumptions for channel model calibration/baseline:
Agreement:

· Phase 2 calibration details
· BS antenna configuration:
· Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing

· Config 2: K=M=10, N=2, X-pol, 0.5λ H/V spacing with the antenna weights in the working assumption with θtilt = 12 degrees

· MS antenna configuration: 2 antennas with the same pol as BS
· System bandwidth: 10 MHz
· The following metrics for the serving cell are calibrated for each antenna configuration (collected over multiple runs)

· CDFs of ESD and ESA
· CDF of average wideband SINR before receiver (i.e., geometry) 
· CDF of largest (1st) singular value in PRBs at t=0

· CDF of smallest (2nd) singular value in PRBs at t=0

· CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0

· Additional details 
· Dimension of the channel matrix: 
· 2 x (number of BS antenna ports)
· Singular value calculation
· Derived with channel matrices where antenna gain is applied but PL and shadowing are not modeled, 
· Singular values are calculated on a per PRB basis by 
· eig(∑HHH)/N , where the summation is across the PRB and N is number of subcarriers in the PRB
Agreement:
· For RSRP calculations needed for UE attachment (including coupling loss calculations), all rays of all clusters shall be used for a given link between a UE and a transmission point

Details of high rise scenario
Agreement:

· Density of high rise buildings is one per sector

· The name of high-rise scenario is “3D UMa with one high rise per sector with 300 m ISD”
· Note: Propagation modeling should consider multiple high rise buildings in the network

RAN WG1#75
In RAN1#75 in San Francisco, USA, 3D channel model was discussed with more than 67 contributions being submitted on this topic. The progress and discussions in the meeting are summarized below:
Text proposals

Agreement:

· R1-136021 is agreed in principle except the yellow part

· For the yellow part, email discussion to conclude the yellow part taking into account R1-136036 till 11/22/2013 – Bishwarup (NSN)
Email discussion until 11/26th for TR36.873 – Bishwarup (NSN)
Remaining Details of fast fading modelling for 3D-UMa and 3D-UMi
Agreement:

· In Step 4 for large-scale parameters, the randomly generated r.m.s. ESD/ESA values are limited to 52°, i.e., σθ ← min(σθ, 52°). 

Working assumption:
· The following tables are as a working assumption.

· The proposed average ESD is smaller than that of Winner+

[image: image9.emf]Table  1 : Elevation parameters for 3D UMa  

Scenarios  3D - UMa  

LOS  NLOS  O - to - I  

   LOS O - to - I  NLOS O - to I  

ZoD spread  ( σ ZSD )  log 10 ([  ])   ZSD  max[ - 0.5,  - 2.1( d 2D /1000)+  +0.75]  max[ - 0.5,  - 2.1( d 2D /1000)  +0.9]  max[ - 0.5,  - 2.1( d 2D /1000) - 0.01 ( h UT  -   1.5)+0.75]  max[ - 0.5,  - 2.1( d 2D /1000) - 0.01( h UT  -   1.5)+0.9]  

 ZSD  0.40  0.49  0.40  0.49  

  Table  2 : Elevation parameters for 3D - UMi  

Scenarios 3D - UMi  

LOS  NLOS  O - to - I  

   LOS O - to - I  NLOS O - to I  

ZoD spread (σZSD) log10([])  ZSD  max[ - 0.5,  - 2.1( d 2D /1000)+0.01*| 1.5 -   10|+0.75]  max[ - 0.5,  - 2.1( d 2D /1000)  +0.9]  max[ - 0.5,  - 2.1( d 2D /1000)+0.01*| h UT  -   h BS |+0.75]  max[ - 0.5,  - 2.1( d 2D /1000)+0.01*max( h UT  -   h BS ,0)+0.9]  

 ZSD  0.4  0.6  0.4  0.6  

 


Agreement:

The proposal in R1-136011 is agreed as a working assumption except the following:

· 
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· offset,ZOD=0 for W for all cases
· Equation (3) and Tables 2/3

· Equation (3)/Tables 2/3 as a baseline for calibration/baseline simulations only (there are concerns about them). Email discussion to conclude issues related to equation (3) and Tables 2/3 till 11/22 – Bishwarup (NSN) - (alternative proposals to be provided 11/22 in order to conclude the issues. If no alternative proposals, Equation (3) and Tables 2/3 will be agreed as working assumption).
Agreement:

· Proposals in slides 2, 3, and 4 R1-136026 are agreed
· Proposals in slide 5 are as a working assumption with the following change:

· Assuming that generated ZoD and ZoA in Step 7 have been wrapped within [0, 360]
· Note: the proposals in R1-136026 are generally for simplicity. Vertical autocorrelation distance of 3m discussed in slide 4 is for simplicity due to lack of measurement results, and with this, there is no correlation between different floors, although it may not represent the reality.

Calibration/Baseline Simulation Assumptions

Agreements:
For both UMa and UMi:

· Antenna configuration

· 4 horizontal antenna ports at BS, cross-polarization, antenna spacing  0.5λ 

· 2 receive antennas at UE, cross-polarization

· Transmission scheme 

· TM10

· Where the ideal interference is from PDSCH, which can be measured by IMR. A single CSI process is assumed. 

· SU-MIMO with rank adaption

· CRS port 0 is used for RSRP computation for UE attachment

· Output of baseline performance simulation 

· Performance of the transmission scheme under 3D channel model 

· UE distribution follows TR36.873

· K=M=10,N=2 , the complex weight factor for vertical element  is defined in TR36.873

· Evaluation metrics:  cell average spectrum efficiency, 5th percentile cell edge spectrum efficiency

· Note: This does not imply that this antenna configuration (N=2,M=10) is prioritized over others in future SIs.

[image: image11.emf]Parameter Value

Carrier Frequency 2GHz

Duplex FDD

Network synchronization Synchronized

System Bandwidth 10MHz (50RBs) 

Number of UEs per cell 10

UE Speed 3km/h

Traffic model Full buffer

Scheduler PF

Receiver

Ideal channel estimation

Ideal interference modeling

MMSE-IRC receiver

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

Simulation assumptions


UE Attachment

Agreement: 
R1-136000 is agreed with the clarification that TXpower is CRS transmitted power per RE
Phase-1 and Phase-2 Calibration

Email discussion till 11/22 to conclude one of the following two alternatives – George (Ericsson):

· Alt 1: geographical distance based wrapping

· Alt 2: radio distance base wrapping

Conclusion:

· Phase-1 and phase-2 calibration results to be updated by taking into the account decisions made in this meeting (including additional agreements via email discussion) – PoC Bishwarup (NSN)
Details of 3D UMa with one high rise per sector with 300m ISD
Agreement:
· Observation:

· Scenario description

· One high-rise per sector with 300m ISD

· It is important to model high rise UEs within buildings to ensure consistency with the proposed scenario

· Proposal: High-Rise buildings are modeled in system level evaluation:

· UEs in high-rises are dropped within 25m radius of the position of their respective high rise, elevation as already agreed

· Note: clustered UE dropping is already performed in heterogeneous deployment scenario Config 4b as well as Small cell scenarios 1, 2a, 2b

· Slide 4 in R1-136015 provides examples of alternatives for the respective issues. Companies are encouraged to further study the alternatives on slide 4. Other alternatives are not precluded.  

· Email discussion to study alternatives for each respective issue until 1/17/2014, targeting convergence of views – Hui (CMCC)

2.2
List of completed elements (compare with open issues of last TSG)
· Following details relating to 3D-UMa and 3D-UMi scenario which are first priority scenarios:

· Description of the scenarios for UE specific elevation beamforming and FD-MIMO

· Modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation for these scenarios:

· Modeling a two dimensional array structure at the eNodeB including any modifications to the antenna patterns (taking relevant RAN4 work into account)

· 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.

· Following details relating to 3D-UMa-H (high-rise) scenario which is a second priority scenario:
· Description of the scenarios for UE specific elevation beamforming and FD-MIMO with some open issues
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.

· Following details relating to 3D-UMa and 3D-UMi scenario which are first priority scenarios:

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

· Some remaining issues related to channel and antenna modeling for email discussion.
· Following details relating to 3D-UMa-H (high-rise) scenario which is a second priority scenario:

· Remaining details of the description of the scenario for UE specific elevation beamforming and FD-MIMO

· Modifications to the 3GPP evaluation methodology needed to support the proper modeling and performance evaluation for this scenario:
· Modeling a two dimensional array structure at the eNodeB including any modifications to the antenna patterns (taking relevant RAN4 work into account)

· 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.
References

NOTE:
This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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Table 1: Elevation parameters for 3D UMa

		Scenarios

		3D-UMa



		

		LOS

		NLOS

		O-to-I



		

		

		

		

		LOS O-to-I

		NLOS O-to I



		ZoD spread (σZSD) log10([])

		ZSD

		max[-0.5, -2.1(d2D/1000)+ +0.75]

		max[-0.5, -2.1(d2D/1000) +0.9]

		max[-0.5, -2.1(d2D/1000)-0.01 (hUT - 1.5)+0.75]

		max[-0.5, -2.1(d2D/1000)-0.01(hUT - 1.5)+0.9]



		

		ZSD

		0.40

		0.49

		0.40

		0.49







Table 2: Elevation parameters for 3D-UMi

		Scenarios

		3D-UMi



		

		LOS

		NLOS

		O-to-I



		

		

		

		

		LOS O-to-I

		NLOS O-to I



		ZoD spread (σZSD) log10([])

		ZSD

		max[-0.5, -2.1(d2D/1000)+0.01*|1.5- 10|+0.75]

		max[-0.5, -2.1(d2D/1000) +0.9]

		max[-0.5, -2.1(d2D/1000)+0.01*|hUT - hBS|+0.75]

		max[-0.5, -2.1(d2D/1000)+0.01*max(hUT - hBS,0)+0.9]



		

		ZSD

		0.4

		0.6

		0.4

		0.6
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