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Scenarios and Evaluation methodology for NR
Ericsson

Indoor hotspot

R1-164383
Further discussion on evaluation assumption for eMBB deployment scenarios
Huawei, HiSilicon

Section 2.1 

R1-165483
Discussion on System-Level Evaluations for NR
Samsung

Section 2

Revision of R1-164718
Proposal for indoor open office: optional additional ISD of 40m - R1-165489
R1-164677
mmW related simulation assumption parameters
Qualcomm Incorporated

Agreements:

	Attributes
	Values or assumptions

	Maximum Tx power
	BS:
  Above 6GHz: 23 dBm for system bandwidth ≥ 100MHz. 

  EIRP should not exceed [51] dBm (NOTE1).
UE: 

  30GHz: 23dBm

  70GHz: 21dBm

  EIRP should not exceed 43 dBm 
(NOTE1).

	UE receiver noise figure
	Below 6GHz: 9dB 

Above 6GHz: 13dB (baseline performance), 10dB (high performance)

	Traffic model
	Alt. 1: Full buffer 

Alt. 2: FTP 

Proposal: Consider full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes, 0.1 Mbytes (other value is not precluded). 

Other traffic models are not precluded.

	Traffic load (Resource utilization)
	For baseline scheme: 25%, 50%, 80% (other value is not precluded)


R1-165693
Way Forward on UE Noise Figure
Straight Path, Samsung, Intel, Nokia, KT
R1-165742
WF on UE Receiver Noise Figures
Samsung, Ericsson, Intel, Nokia, ZTE, MediaTek, Straight Path, KT Corp., Verizon, ETRI, IITH, CeWiT, Reliance-jio, Tejas Networks, Fiberhome, Sony, Coolpad, InterDigital, Potevio, Mitsubishi Electric, SK Telecom, OPPO, Lenovo, Skyworks, Xiaomi, AT&T

Dense urban

R1-164383
Further discussion on evaluation assumption for eMBB deployment scenarios
Huawei, HiSilicon

Section 2.2 

Agreements:

	Attributes
	Values or assumptions

	Carrier frequency
	Micro layer: Around 30GHz, 4 GHz; optional: 70GHz 

	Aggregated system bandwidth
	Around 30GHz and 70GHz: Up to1GHz (DL+UL)

	Tx power
	Micro BS:
Proposal: 4 GHz:  33dBm for 20MHz system bandwidth– check on Wed
Above 6GHz: 33 dBm for system bandwidth ≥100MHz. 

  EIRP should not exceed [69] dBm (NOTE1).
UE: 

  30GHz: 23dBm

  70GHz: 21dBm
EIRP should not exceed 43 dBm (NOTE1).

	UE receiver noise figure
	Below 6GHz: 9dB 

Above 6GHz: 13dB

	Traffic model
	Alt. 1: Full buffer 

Alt. 2: FTP 

Proposal: Consider full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes, 0.1 Mbytes (other value is not precluded). 

Other traffic models are not precluded.

	Traffic load (Resource utilization)
	For baseline scheme: 25%, 50%, 80% (other value is not precluded)


R1-164243
Remaining issues on deployment scenarios
CATT
Agreement: Capture the following in 38.802: 
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Figure 2. Layout illustration of deployment scenario of “Dense Urban”: 3 Micro TRPs per Macro TRP
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Figure 3. Layout illustration of deployment scenario of “Dense Urban”: 9 Micro TRPs per Macro TRP
Table 2. Number of Micro TPP per Macro TRP vs. minimum distance between TRPs and UE cluster radius
	Number of the micro TRPs per macro TRP
	Minimum distance between Micro TRPs (m)
	Radius of UE dropping within a cluster: R (m)

	3
	57.9
	<28.9

	6
	42.4
	<21.2

	9
	32
	<16


Rural
R1-164383
Further discussion on evaluation assumption for eMBB deployment scenarios
Huawei, HiSilicon

Section 2.3 

Agreement: 
	Traffic model
	Alt. 1: Full buffer 

Alt. 2: FTP 

Proposal: Consider full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes, 0.1 Mbytes (other value is not precluded). 

Other traffic models are not precluded.

	Traffic load (Resource utilization)
	For baseline scheme: 25%, 50%, 80% (other value is not precluded)


Urban macro
R1-164383
Further discussion on evaluation assumption for eMBB deployment scenarios
Huawei, HiSilicon

Section 2.4 

Agreements:

	Attributes
	Values or assumptions

	Tx power
	BS:

30GHz:  43 dBm for system bandwidth ≥100MHz. 

  EIRP should not exceed [78] dBm (NOTE1)..
UE: 

  30GHz: 23dBm

  EIRP should not exceed 43 dBm (NOTE1).

	UE receiver noise figure
	Below 6GHz: 9dB 

Above 6GHz: 13dB

	Traffic model
	Alt. 1: Full buffer 

Alt. 2: FTP 

Proposal: Consider full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes, 0.1 Mbytes (other value is not precluded). 

Other traffic models are not precluded.

	Traffic load (Resource utilization)
	For baseline scheme: 25%, 50%, 80% (other value is not precluded)


High-speed
R1-164887
Remaining Evaluation Assumptions for High Speed Train Scenario
CMCC
R1-165576
WF on evaluaton assumptions for high speed train scenario
CMCC,  CATT, Huawei, CATR, China Unicom, ZTE
Also supported by QC. 

Agreements: 
· All proposals in R1-165576, with removal of “same cell ID” on slide 5. 

· Other scenarios can be further discussed, e.g.:
· 30GHz (see below)

· Unidirectional beams

R1-164029
Clarification and proposals on parameters for high speed train scenarios
Mitsubishi Electric Co.
R1-165484
WF for high speed train scenario at 30GHz 
Mitsubishi, ETRI (Also supported by E///)
Notes: 

· Focus is on evaluation of the base station to relay link. 
· 1 relay node per train is assumed. 

R1-164383
Further discussion on evaluation assumption for eMBB deployment scenarios
Huawei, HiSilicon

Section 2.5 

Agreements:

	Attributes
	Values or assumptions

	UE receiver noise figure
	Below 6GHz: 9dB 

Above 6GHz: 13dB

	Traffic model
	Alt. 1: Full buffer 

Alt. 2: FTP 

Proposal: Consider full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes, 0.1 Mbytes (other value is not precluded). 

Other traffic models are not precluded.

	Traffic load (Resource utilization)
	For baseline scheme: 25%, 50%, 80% (other value is not precluded)


R1-164678
High speed train scenario clarification
Qualcomm Incorporated
R1-164868
Evaluation assumptions for high speed scenario
ETRI

Extreme rural
R1-164680
Other KPI evaluation assumptions
Qualcomm Incorporated
Agreement:
· For the evaluation of Long Range (single cell SLS), consider a single cell radius target (e.g. 100km), and identify the data rate with which the edge users can be served; then observe how many users such a cell site can serve.

FFS: detailed parameters for long range scenarios – Qualcomm (Tingfang) - R1-165485
R1-165917
Way forward on High Speed Link Level evaluation
Cohere, AT&T, CMCC, Deutsche Telekom, InterDigital, Orange, Spreadtrum, Telefonica, Telstra
R1-165926
WF on additional evaluation assumptions for high speed train scenario:
Macro + relay around 30GHz
Mitsubishi Electric, ETRI, Ericsson
Agreements:

· On additional evaluation assumptions for high speed train scenario: Macro + relay around 30GHz

· Number of antenna elements of relay
· Relay Tx: up to 256
· Relay Rx: up to 256
· Note: The antenna of the relay for RRH-to-Relay is located outside of a train

· Number of antenna elements of RRH
· RRH Tx: up to 256
· RRH Rx: up to 256
· Note: The above values are shown in TR 38.913
Continue discussion other proposals in R1-165926 offline
R1-164682
Other KPI evaluation assumptions
Qualcomm Incorporated

Urban coverage for massive connectivity

R1-164044
Evaluation assumption for non-eMBB deployment scenarios
Huawei, HiSilicon
Section 2.1

Highway 
R1-164044
Evaluation assumption for non-eMBB deployment scenarios
Huawei, HiSilicon

Section 2.2
R1-164679
Highway and urban grid evaluation scenarios
Qualcomm Incorporated
R1-165612
WF on SLS evaluation assumptions for eV2X
LG, DT

Offline discussion on evaluation assumptions for Highway / Urban Grid scenarios / eV2X – LGE (YoungTae) - R1-165486 – revisit on Wed. 

Revised in R1-165704
Agreements:

	Parameters 
	Urban grid for eV2X 
	Highway for eV2X 

	Layout 
	Option 1: Macro only (with the road configuration in Figure 6.1.10-1 in TR38.913)
Option 2: Macro +  RSUs (with the road configuration in Figure 6.1.10-1 in TR38.913)
Note: An RSU can be a BS type RSU or UE type RSU 
Out of coverage can be evaluated assuming eNB or RSU to be disabled.
Sidelink evaluation with partly out of coverage Ues and partly in coverage Ues are FFS.
  
	Option 1: Macro only (straigntline eNB placement with Road configuration in TR36.885)
Option 2: Macro + RSUs  (straightline eNB with Road configuration  in TR36.885)
Note: An RSU can be a BS type RSU or UE type RSU 

Out of coverage can be evaluated assuming eNB or RSU to be disabled.
Sidelink evaluation with partly out of coverage Ues and partly in coverage Ues are FFS. 

	Inter-BS distance 
	Inter Macro: 500m
Inter RSU: RSU is dropped at each intersection 
	Inter Macro: 1732m, 500m (optional) 
Inter RSU: Uniform allocation with 100m spacing in the middle of the highway 

	Carrier frequency 
	Macro to/from vehicle/pedestrian UE : 4 GHz 
Between vehicle/pedestrian UE: 6 GHz
BS-type-RSU to/from vehicle/pedestrian UE : 4 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz 
	Macro to/from vehicle/pedestrian UE : 2 GHz  or 4GHz
Between vehicle/pedestrian UE: 6 GHz
BS-type-RSU to/from vehicle/pedestrian UE : 4 GHz
UE-type-RSU to/from vehicle/pedestrian UE: 6 GHz

	Aggregated system bandwidth
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL) 
	Up to 200 MHz (DL+UL)
Up to 100 MHz (SL) 

	Simulation bandwidth
	20 or 40 MHz (DL+UL)
10 or 20 MHz (SL) 
	20 or 40 MHz (DL+UL)
10 or 20 MHz (SL) 

	Channel model 
	Macro to/from vehicle/pedestrian UE : 3D UMa 
Between vehicle/pedestrian UE: V2X Channel model in TR36.885
RSU to/from vehicle/pedestrian UE : V2X Channel model in TR36.885

FFS whether V2V channel model enhancements are needed
	Macro to/from vehicle/pedestrian UE: 

3D UMa for 500m ISD 

3D RMa for 1732m ISD (2D RMa may be used until 3D RMa is complete)
Between vehicle/pedestrian UE: V2X Channel model in TR36.885
RSU to/from vehicle/pedestrian UE : V2X Channel model in TR36.885

FFS whether V2V channel model enhancements are needed

	Tx power 
	Macro BS: 49dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm [TBD for TDD]
BS-type-RSU: 24dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm
Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBM for RSU or UE is not precluded 
	Macro BS: 49dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm [TBD for TDD]
BS-type-RSU: 24dBm PA scaled with simulation BW when system BW is higher than simulation BW. Otherwise, 24dBm
Vehicle/pedestrian UE or UE type RSU: 23dBm

Note: 33dBM for RSU or UE is not precluded 

	BS antenna configuration 
	Macro BS: Up to 256 TX/RX antenna elements
BS-type-RSU: Up to 8 TX/RX antenna elements 
	Macro BS: Up to 256 TX/RX antenna elements
BS-type-RSU: Up to 8 TX/RX antenna elements 

	BS antenna pattern 
	Macro BS: Follow the modeling of TR 36.873
BS-type RSU: Follow the modeling of TR 36.873
Note: Further study if needed, e.g., vertical beamforming, vehicle-to-vehicle channel. 
	Macro BS: Follow the modeling of TR 36.873
BS-type RSU: Follow the modeling of TR 36.873
Note: Further study if needed, e.g., vertical beamforming effect, vehicle-to-vehicle channel. 

	BS antenna height 
	Macro BS: 25m 
BS-type-RSU: 5m 
	Macro BS: 35m for ISD 1732m
                    25m for ISD 500m
BS-type-RSU: 5m 

	BS antenna element gain + connector loss 
	Macro BS: 8 dBi
BS-type-RSU: 8dBi 
	Macro BS: 8 dBi
BS-type-RSU: 8dBi 

	BS receiver noise figure 
	Macro BS:5dB
BS-type-RSU: 5dB 
	Macro:5dB
BS-type-RSU: 5dB 

	UE antenna elements 
	Vehicle/pedestrian UE: Up to 8 TX/RX antenna elements
UE-type RSU: Up to 8 TX/RX antenna elements 
	Vehicle/pedestrian UE: Up to 8 TX/RX antenna elements. 
UE-type RSU: Up to 8 TX/RX antenna elements 

	UE antenna pattern 
	Vehicle/pedestrian UE: Half spherically uniform distribution with upper direction
UE-type-RSU: Half spherically uniform distribution with bottom direction

Note: directional antenna pattern is not precluded 
Note: uniform antenna models should be used for 2-D channel models
	Vehicle/pedestrian UE: Half spherically uniform distribution with upper direction
UE-type-RSU: Half spherically uniform distribution with bottom direction

Note: directional antenna pattern is not precluded 
Note: uniform antenna models should be used for 2-D channel models

	UE antenna height 
	Vehicle/pedestrian UE: 1.5m
UE-type-RSU: 5 m 
	Vehicle/pedestrian UE: 1.5m
UE-type-RSU: 5 m 

	UE antenna gain 
	Vehicle UE: 3dBi
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi 
	Vehicle UE: 3dBi
Pedestrian UE: 0dBi 
UE-type RSU: 3dBi 

	UE receiver noise figure 
	Vehicle UE: 9dB
UE-type RSU: 9dB 
	Vehicle UE: 9dB
UE-type RSU: 9dB 

	Traffic model 
	[50 messages] per 1 second with [60km/h], [10 messages] per 1 second with [15km/h] in TR38.913 
Note: This value is tentative. After SA1 input, it can be modified. 
	[50 messages]  per 1 second with absolute average speed of [100-250 km/h] (relative speed: 200 – 500km/h) in TR38.913 
Note: This value is tentative. After SA1 input, it can be modified. 

	Traffic load (Resource utilization) 
	FFS 
	FFS 

	UE distribution 
	Urban grid model (car lanes and pedestrian/bicycle sidewalks are placed around a road block. 2 lanes in each direction, 4 lanes in total, 1 sidewalk, one block size: 433m x 250m) in TR38.913

Average inter-vehicle distance (between two vehicles’ center) in the same lane is [1sec * average vehicle speed ] (average speed [15 – 120km/h]) in TR38.913
Vehicle UE location update in TR36.885 should be used for the evaluation of PRR in sidelink or communication interruption in uplink/downlink. Vehicle UE location update may not be assumed for the evaluation of PRR in uplink/downlink

Note: Inter-vehicle distance is tentative. After SA1 input, it can be modified.

Pedestrian UE distribution: Inter-pedestrian distance 20m, which is tentative. After SA1 input, it can be modified.
	Average inter-vehicle distance (between two vehicles’ center) in the same lane is [0.5 sec or 1sec * average vehicle speed]  (average speed: [100-250 km/h]) in TR38.913
Vehicle UE location update in TR36.885 should be used for the evaluation of PRR in sidelink or communication interruption in uplink/downlink. Vehicle UE location update may not be assumed for the evaluation of PRR in uplink/downlink

Note: Inter-vehicle distance is tentative. 

* After SA1 input, only one value will be selected.

	Feedback assumption 
	FFS 
	FFS 

	Channel estimation 
	Realistic 
	Realistic 

	Performance metric 
	FFS 
	FFS 


Email discussion on performance metrics, starting from the ones in R1-165612, till 6/8/16.
Urban Grid
R1-164044
Evaluation assumption for non-eMBB deployment scenarios
Huawei, HiSilicon

Section 2.3
R1-164679
Highway and urban grid evaluation scenarios
Qualcomm Incorporated
Other mMTC assumptions
R1-165008
UE battery life evaluation for mMTC use cases
Nokia, Alcatel-Lucent Shanghai Bell
Conclusion: 

· Discuss until RAN1#86 to define simple UE energy modelling approach for NR mMTC radio access energy efficiency analysis which is not specific to any particular radio access solution (contact: Karri Ranta-aho)
R1-165696
WF on evaluation methodologies for mMTC 
LG Electronics, Nokia, Alcatel-Lucent Shanghai Bell 
Revision of R1-165634
Agreements: 
· Evaluation methods and relevant evaluation metrics per KPIs for mMTC in RAN1 are as follows:

· Coverage is evaluated by link budget 

· Connection density is evaluated by SLS and analysis

· UE battery life is evaluated by analysis

· Statistics of wake-up time duration of UE in consideration of the number of (re)transmissions 
· Battery life is evaluated in consideration of RAN2 procedure

Other URLLC assumptions

R1-164681
URLLC KPI evaluation assumptions
Qualcomm Incorporated

Discuss these proposals offline, including:

· the exact definition to be used for latency evaluation 

· reliability KPI: 
Tingfang – revisit on Tue evening - R1-165487
Proposed Working Assumption for URLLC KPIs:

· URLLC latency and reliability KPIs are defined in conjunction

· (Latency, Reliability) of (L, R) is met if packet of X bytes is delivered within L ms latency from radio protocol ingress point to egress point with packet error rate < R.

· E.g., (1ms, 1e-5)

Revisit later in the week. 
Agreements:

The following performance metrics are defined for evaluation and feature selection in RAN1 (FFS the method of evaluation, including whether SLS are required): 

· URLLC capacity is defined as delivered traffic given the (L, R) constraint

· Denoted as C(L,R) 

· URLLC/ eMBB multiplexing capacity is defined as the simultaneously delivered URLLC capacity C(L,R) and eMBB capacity T
FFS until RAN1#86:
· Proposal 1: Single URLLC traffic model should be used evaluate URLLC KPIs

· Example: Fixed packet size of 32 Bytes, Poisson arrival rate of (,

· Example: single directional and bi-directional traffic could be considered

· Proposal 2: Latency metric should capture transmission latency, processing latency, retransmission latency and queuing/scheduling latency 

· Proposal 3: Link level BLER evaluation should include control and data channels
· With and without other cell interference
· Proposal 4: System level evaluation should capture other cell interferences 

R1-163988
Evaluation methodology and KPI for URLLC
Samsung
V2X
R1-164173
Discussion on URLLC evaluation assumptions and scenarios
Intel Corporation
Conclusion: Aim for a single set of assumptions for evaluations of URLLC. 
R1-164553
Evaluation assumptions for eV2X
LG Electronics

MIMO & antenna modelling
R1-164950
On new antenna model for NR basestation
Ericsson
Agreements:

· TXRUs within a panel can be assumed to be synchronized and phase-calibrated (at least to the same level as in LTE).

· It should be possible as one option to assume QCL between ports of two different panels of the same transmission points

· Distances (dg,H, dg,V) between panels should be limited to at most [FFS] metres. 

· NR evaluations may consider both cases of phase-calibration and no phase-calibration between panels

R1-163986
Remaining details of TRP antenna modeling and TXRU mapping/virtualization
Samsung
Telecom Italia insists on realistic numbers of antenna elements at lower frequencies. 

R1-165488
WF on TRP antenna model
Samsung, Intel, Ericsson

Revisit on Wed. 
R1-163987
Remaining details of UE antenna modeling and TXRU mapping/virtualization
Samsung

R1-164554
Proposal for UE antenna model for new RAT
LG Electronics

R1-165712
WF on hybrid UE antenna modelling
Intel, Samsung, LG
Companies are requested to check both R1-165488 (->R1-165490) and R1-165712 (->R1-165491)  by the end of the morning coffee break; WF owners to provide editable versions (in Word). 
Agreements on TRP antenna modelling: 

· For evaluation, consider the following antenna configurations: 

· Baselines are at least for MIMO-related calibration (and can also be used for other features unless a different baseline is defined for evaluation of a particular feature). Companies are encouraged to evaluate other configurations as well.

· At 4GHz:

· Dense urban and Urban macro:

· Baseline: (M,N,P,Mg,Ng) = (8,8,2,1,1), (dV,dH) = (0.8, 0.5)λ.

· Note that for Urban macro, companies are also encouraged optionally to investigate larger panels, e.g. (8,16,2,1,1)
· Indoor hotspot:

· FFS

· At 30GHz:
· Dense urban and Urban macro:

· Baseline: (M,N,P,Mg,Ng) = (4,8,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (2.0, 4.0)λ.
· Note that companies are also encouraged to investigate a larger panel spacing, e.g. (dg,V,dg,H) = (4,8) λ

· Indoor hotspot:

· FFS

· At 70GHz:

· Dense urban:

· Baseline: (M,N,P,Mg,Ng) = (8,16,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (4.0, 8.0) λ. 

· Note that companies are also encouraged to investigate a larger panel spacing, e.g. (dg,V,dg,H) = (8,16) λ

· Indoor hotspot:

· FFS

· Consider the following a TXRU to antenna elements mapping as examples

· At 4GHz: the same as TR36.897
· At 30GHz and 70GHz: 

· Option 1: a single TXRU is mapped per panel per polarization.

· Option 2: a single TXRU is mapped per panel per subarray per polarization, 

· E.g., where a subarray consists of consecutive M/2 vertical antennas and N/2 horizontal antennas with the same polarization.

· Other subarray configurations are not precluded. 

· Option 3: Fully connected TXRU mapping within a panel per polarization.

· Other Fully connected TXRU mapping is not precluded.  

· For evaluating multi beam based approaches at 30GHz and 70GHz, consider the following:
· TXRU to antenna mapping weights are adjustable and used to steer the panel beam direction in multi beam based approaches in time domain.

· Companies should describe TXRU mapping weights for the panel beams

R1-165640
WF on antenna placement in Indoor scenarios
Intel, Docomo

Revision of R1-165587
Companies are invited to review this – revisit on Friday. 
Agreements on UE antenna modelling:
· For UE with (Mg, Ng) directional antenna panels.
· Introduce (Ωmg,ng, Θmg,ng) for orientation of the panel (mg, ng), 0≤mg<Mg, 0≤ng<Ng,  where the orientation of the first panel (Ω0,0, Θ0,0) is the same as UE orientation, Ωmg,ng is the array bearing angle and Θmg,ng is the array downtilt angle defined in [TR 36.873].

· For NR MIMO evaluation: 

· Config 1: (Mg, Ng) = (1, 2); Θmg,ng=90; Ω0,1=Ω0,0+180; (dgH, dgV)=(0,0)

· Config 2: (Mg, Ng ) = (1, 4); Θmg,ng=90; Ω0,1=Ω0,0+90; Ω0,2=Ω0,0+180; Ω0,3=Ω0,0+270; (dgH, dgV)=(0,0)

· Other configurations can have panel specific position offset (dgH, mg, ng, dgV, mg, ng). Note in this case the notation of (Mg, Ng) does not leads to rectangular shape.

· UE orientation for mobile device (Ω0,0, Θ0,0)=(U(0,360), 90); UE orientation for customer premise equipment (CPE) can be optimized 

· Each antenna array has shape dH=dV=0.5λ
· Config 1 can be used with config a/b; Config 2 can be used with config c/d/e

· Config a: (M, N, P) = (2, 4, 2), the polarization angles are 0 and 90

· Config b: (M, N, P) = (4, 4, 1) , the polarization angle for even panel is 0 and for odd panel is 90
· Config c: (M, N, P) = (2, 2, 2), the polarization angles are 0 and 90

· Config d: (M, N, P) = (2, 4, 1) , the polarization angle for even panel is 0 and for odd panel is 90
· Config e: (M, N, P) = (1, 4, 2), the polarization angles are 0 and 90

· FFS: Other configurations, e.g. (M, N, P) = (4, 4, 2) or (M, N, P) = (4, 8, 1) can be considered for 70GHz band, without exceeding the limit on the maximum number of UE antenna elements
· The antenna elements of the same polarization of the same panel is virtualized into one TXRU

· FFS: one TXRU can connect to different subarrays dynamically

· Note: The channel coefficients for each UE panel can be generated using spatial channel model

· Companies should describe the method used for TRP association with UE-side beamforming
R1-164555
Remaining Issues on Evaluation Assumptions for New Radio Interface
LG Electronics
R1-164293
Evaluation Assumptions for NR MIMO
ZTE
R1-164373
Evaluation methodology for Massive MIMO in New Radio
Huawei, HiSilicon
R1-165181           Evaluation Methodologies for NR MIMO               NTT DOCOMO, INC.

R1-164192           Evaluation methodology for UL MIMO   Intel Corporation

R1-165362           Multi-antenna Architectures and Implementation Issues in NR  Nokia, Alcatel-Lucent Shanghai Bell

UE PA model

R1-165006
On the evaluation of PA model
Nokia, Alcatel-Lucent Shanghai Bell
R1-164721
On justification of the parameter selection for PA models in link level evaluation
Huawei, HiSilicon
Conclusion: Discuss further when LS reply is received from RAN4.
Waveform
R1-164586
LLS assumptions for waveform evaluation in mMTC UL transmissions
Spreadtrum Communications
R1-165675
Way forward on Case 5 for waveform LLS evaluation Spreadtrum, Orange, ZTE
R1-164034
Further evaluation assumptions for waveform
Huawei, HiSilicon
To be revised in R1-165759 – revisit later

R1-165859
Way forward on further evaluation assumptions for NR waveform
Huawei, HiSilicon, InterDigital, NTT DOCOMO, LGE 

R1-165914
WF on further evaluation assumptions for NR waveform 30GHz and beyond
Nokia, Intel
Proposal:

[image: image5.emf]Assumptions , Value

Carrier frequency

30 GHz & 70 GHz 

Duplexing

TDD

Simulation Case Case 1a /1b

System bandwidth 

30 GHz: 80 MHz or above,   70 GHz: 500MHz or above, other values are not precluded.

Data Bandwidth

DL: 

90% system bandwidth

UL: 4PRBs (48 subcarriers) or 90% system bandwidth

Numerology

FFS: Depend on numerology progress (subframe duration, Guard time interval, # of symbols per

subframe, subcarrier spacing if needed)

UE antenna model

(M,N,P,Mg,Ng) = (2, 4, 2, 1, 1),

and (2, 2, 2, 1, 1)

TRP antenna model

(M,N,P,Mg,Ng) = (8, 8, 2, 1, 1) 

for 30GHz and, for 70GHz additionally (8, 16, 2, 1, 

1) 

Option 1: a single TXRU is mapped per panel per polarization.

Phase noise model

Follow the agreement in R1-165685

Channel coding

LTE Turbo code, other coding scheme is not preclude

Rank per UE

Rank 1 or 2

MCS 

BPSK(pi/2), QPSK(pi/4) QPSK: 1/2, 16QAM: 1/2 or 2/3; 64QAM: 1/2 or 3/4; 

256QAM: 1/2 or ¾

Control overhead 

To be reported

Channel estimation 

Ideal, Realistic* (Pilot pattern to be given in the case of real channel estimation)

Channel model

CDLs in TR 38.900

Delay spread scaling : {30,100} ns for 30GHz,

{10,30, 60} ns for 70GHz

3km/h, 30km/h (optional)

Beamforming scheme used for spatial filtering needs to be reported


Continue discussion offline
R1-165010
Waveform comparison simulation assumptions for 30 GHz and beyond
Nokia, Alcatel-Lucent Shanghai Bell

R1-164391
Overview of remaining issues of evaluation assumption
Huawei, HiSilicon
Section 2.1

Multiple Access
R1-163983
Evaluation assumptions for NR multiple access
Samsung
R1-164045
SLS parameters for evaluation scenarios for multiple access evaluation
Huawei, HiSilicon
R1-165691
Way forward on remaining issues on multiple access evaluation assumption
Huawei, HiSilicon

Agreements for SLS parameters for UL mMTC scenario – urban coverage for massive connection:
	Attributes 
	Values or assumptions 

	Layout 
	Single layer 

 - Macro layer: Hex. Grid 

	Inter-BS distance 
	1732m 

	Carrier frequency 
	700MHz 

	Simulation bandwidth 
	Companies report simulation bandwidth used in evaluation 

	Channel model 
	3D UMa 
Take 5GCM output into account if applicable. 

	Tx power 
	UE: Max 23dBm or optional 10dBm

	BS antenna configuration 
	Rx: 2 and 4 ports (8 as optional) 

	BS antenna pattern 
	Follow the modeling of TR36.873 

	BS antenna height 
	25m

	BS antenna tilt 
	Companies report tilt 

	BS antenna element gain + connector loss 
	8 dBi, including 3dB cable loss 

	BS receiver noise figure 
	5 dB 

	UE antenna elements 
	1Tx

	UE antenna height 
	1.5m 

	UE antenna gain 
	-4dBi 

	Traffic model 
	Non-full buffer small packet. Consider future trend of mMTC traffic 

	UE distribution 
	20% of users are outdoor in cars (100km/h) or 20% of users are outdoors (3km/h)
80% of users are indoor (3km/h) 

Users dropped uniformly in entire cell 

	BS receiver 
	MMSE-IRC as baseline, Advanced receiver is not precluded

	UL power control 
	Companies report power control scheme 

	Channel estimation
	Realistic


· Notes:

· The same table is also agreed to be used for general assumption for mMTC for UL

· Additionally, it was agreed to additionally define the minimum packet size is [20] bytes 

Discuss offline remaining slides in R1-165691, including LLS assumptions. 
R1-165759
Way forward on further evaluation assumptions for NR waveform
Huawei, HiSilicon, InterDigital
R1-165848
Way forward on mMTC evaluation assumptions
R1-165875
Way forward on remaining issues on multiple access evaluation assumptions
Huawei, HiSilicon
Agreement:
· PHY abstraction (L2S mapping) of LLS is encouraged to be provided for calibration purpose
· LLS evaluation with ideal and realistic channel estimation 
Proposal:

· Slide 4 in R1-165875 is agreed, with the following updates:

· BS: 49dBm / 10MHz for FDD and 20MHz for TDD
· (eNB) 2/4/8 Tx/Rx ports  as start point -> more than 2 ports
· (UE) 1 Tx/2Tx and 2 Rx/4Rx as starting point 
· 25%, 50%, 80% (other value is not precluded
· For TRP spectrum efficiency: full buffer or ftp? 
· Uniform distribution, 10, 20 users per TRP or more for full buffer traffic 
· UE receiver and/or TRP receiver: Updated to Advanced receiver is not precluded? 
· Scheduler?
Continue offline discussion
R1-165916
WF on DL Multiple Access for eMBB MediaTek, Spreadtrum
R1-164244
Remaining issues on link/system-level evaluation assumptions for MA
CATT
R1-164262
Remaining issue with link level simulation for multiple access
ZTE

R1-164263
Remaining issue with system level simulation for multiple access
ZTE
R1-164683
Multiple access evaluation assumption
Qualcomm Incorporated
R1-164264
Requirement KPIs and system performance targets for multiple access
ZTE
R1-165009
System level simulation assumptions for mMTC use cases
Nokia, Alcatel-Lucent Shanghai Bell

R1-164587
Further consideration on the evaluation assumption of multiple access
Spreadtrum Communications
R1-164391
Overview of remaining issues of evaluation assumption
Huawei, HiSilicon
Section 2.2

Miscellaneous
R1-165424
On baseline UE receiver for NR
ORANGE, Vodafone
Revision of R1-164618
R1-164174
Discussion on channel modeling framework for UE-UE and eNB-eNB interference
Intel Corporation

R1-165633
WF on SLS evaluation assumptions 
LG

R1-165697
WF on KPIs discussion for RAN1 evaluation 
LG

R1-164175
Traffic model for small packet size
Intel Corporation

R1-163985
Discussion on achieving data rate and spectral efficiency KPIs for NR
Samsung

R1-165078
Remaining details of NR evaluation assumptions
Intel Corporation 
Initial evaluations

R1-164675
Initial DL KPI evaluation for eMBB
Qualcomm Incorporated
R1-164676
Initial UL KPI evaluation for eMBB
Qualcomm Incorporated
_1525564772.vsd

_1525564773.vsd
Macro TRP


Micro TRP



