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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	71
	SI started
	RP-160671
	0%
	March 17
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-160617
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. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


XXX %








RAN4 Perf. part:

XXX %








RAN5 Testing part:

XXX %








SI:



   10 %

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

10%










RAN WG2:

10%










RAN WG3:

10%











RAN WG4:

10%










RAN WG5:

XXX%

NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



March 2017
which is:
RAN #75
The Core part WI is planned to be 100% complete in:


<e.g. March 17>
which is:
RAN #XX
The Performance part WI is planned to be 100% complete in:
<e.g. March 17>
which is:
RAN #XX
The Testing part WI is planned to be 100% complete in:

<e.g. March 17>
which is:
RAN #XX
NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:


<if any, otherwise leave it blank>
1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-160617 endorsed by RAN #71
	Yes


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-160617
up to the target date of the WI/SI (if necessary add further tables below).
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
For WIs/SIs related to NR:
	RAN #72
Q3/2016
RAN#73

	R1N
	R2N
	R3N
	R4N

	86
	95
	93
	80

	24
	8
	5
	12


	RAN #73
Q4/2016
RAN#74

	R1N
	R2N
	R3N
	R4N
	R1N
	R2N
	R3N
	R4N

	86bis
	95bis
	93bis
	80bis
	87
	96
	94
	81

	24
	8
	5
	12
	24
	8
	5
	12


	RAN #74
Q1/2017
RAN#75

	R1N
	R2N
	R3N
	R4N

	88
	97
	95
	82

	24
	8
	5
	12


	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


motivation/explanation: Time unit after RAN#72 hasn’t been approved.
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1

· RAN1#84bis (April 2016)

The agreements and conclusions are summarized below.

	Overview

	Agreements:
· Largest component carrier bandwidth not smaller than 80 MHz for at least one numerology is supported

· Waveform is based on OFDM 

· Multiple numerologies are supported

· Additional functionality on top of OFDM such as DFT-S-OFDM, and/or variants of DFT-S-OFDM, and/or filtering/windowing, and/or OTFS is further considered

· Complementary non-OFDM based waveform is not precluded for some specific usecases (e.g., mMTC use case)

· Study frame structure(s) supporting at least 

· FDD duplex arrangement

· TDD duplex arrangement

· Downlink transmission

· Uplink transmission

· Sidelink transmission

· Access link

· Backhaul/relay link

· Stand alone operation in licensed band

· Non stand alone operation in licensed band

· Licensed-assisted operation in unlicensed band

· Study flexible/dynamic TDD, including both downlink and uplink transmissions in the same subframe interval

· Study enhanced massive MIMO analog/digital/hybrid beam-forming 

· Study multiple access mechanisms including UL-grant less transmission, contention-based transmission, non-orthogonal multiple access

· Study flexible duplex



	Forward compatibility 

	Agreements:
· Phase 1 and later phases of NR should be designed with the following principles to ensure forward compatibility and compatibility of different features:
· Strive for
· Maximizing the amount of time and freq. resources that can be flexibly utilized or that can be left blanked without causing backward compatibility issues in the future 
· Blank resources can be used for future use
· Minimizing transmission of always-on signals
· Confining signals and channels for physical layer functionalities (signals, channels, signaling) within a configurable/allocable time/freq. resource

	Evaluation assumption

	Agreements:
Agreed R1-163861 including all proposals in R1-163884 with following change 
- For carrier frequency for dense urban,

Proposal: Macro layer: Around 4 GHz

Proposal: Micro layer: Around 30GHz, 4 GHz

Note that RAN1 will continue simulation assumptions

Note that antenna modeling and parameters will be updated
- Delete BS antenna tilting value line 
- Delete brackets BS antenna element gain + connector loss for below 6 GHz
- For traffic model, “Consider full buffer and FTP model 1/2/3 with packet size 0.5 Mbytes (other value is not precluded). Other traffic models are not precluded.”
- For traffic load (Resource utilization), “50% (other value is not precluded)”

- 9 dB UE noise figure below 6 GHz
- Delete [TBD for TDD] in Tx power
Agreements:
· Each company can decide BS antenna tilting value and each company is requested to provide the used BS antenna tilting value (if applied) in a contribution
· Each company can decide aggregated system BW, until aggregated system BW will be decided, and each company is requested to provide the aggregated system BW in a contribution
Agreements:
· Link-level simulation (LLS) and system-level simulation (SLS) are used for multiple access evaluation. 

· LLS* is used for feasibility investigation of new MA proposals, comparison of different proposals in typical scenarios

· SLS is used for comparison of proposals, and verification with traffic/scheduling/multi-cell interference dynamics

* LLS includes LLS with optional analytical model.  
Agreements:
Agreed pages 4, 5, 6, 7 in R1-163560

Conclusion:

· Preliminary LLS evaluation results are encouraged to be provided for RAN1#85

Agreements:
Evaluation parameters – LLS for UL

Parameters
Values or assumptions
Carrier Frequency
2 GHz
Waveform 
OFDM /SC-FDMA

Other waveform is not precluded
Numerology
Same as Release 13
System Bandwidth
10 MHz
Target spectral efficiency
Proponents report per UE spectral efficiency and the number of UEs multiplexed if multi-UEs LLS is assumed
BS antenna configuration
2/4 Rx  as baseline
8Rx optional
UE antenna configuration
1Tx 
Transmission mode
TM1 (refer to TS36.213)
SNR distribution of Multiple UEs
Proponents report if single-user or multi-user LLS is used, and what SNR distribution is assumed.
Propagation channel & UE velocity
TDL for in TR38.900 as mandatory
EPA, EVA, ETU as optional 
3km/h, 30km/h, 120km/h
Max number of HARQ transmission
1, 4
NOTE: Non-ideal effects (e.g., channel estimation, frequency offset) evaluation FFS.

Evaluation parameters – LLS for DL
Parameters
Values or assumptions
Carrier Frequency
2 GHz
Waveform 
OFDM 

Other waveform is not precluded
Numerology
Same as Release 13
System Bandwidth
10 MHz
Target spectral efficiency
Proponents report per UE spectral efficiency and the number of UEs multiplexed if multi-UEs LLS is assumed
BS antenna configuration
2/4 Tx as baseline
8Tx optional
UE antenna configuration
2 Rx
Transmission mode
TM2 as starting point (refer to TS36.213)
SNR distribution of Multiple UEs
Fixed gap {0, 5, 10, 15, 20} dB  between UEs
Power allocation between UEs
Dynamic
Propagation channel & UE velocity
CDL in TR38.900 as mandatory

EPA, EVA, ETU as optional

3km/h, 30km/h, 120km/h
Max number of HARQ transmission
1, 4
NOTE: Non-ideal effects (e.g., channel estimation, frequency offset) evaluation FFS.

Agreements:
Coding Candidates

· Identified channel coding schemes for each usage scenario

eMBB
mMTC
URLLC
Convolutional codes
Convolutional codes
LDPC
LDPC 
LDPC
Polar 
Polar
Polar
Turbo
Turbo
Turbo 
· Common simulation assumptions are required to evaluate theoretical performance of proposed coding schemes

· Selection of the coding scheme should also consider various other aspects

Initial Simulation Assumptions

· Focus mainly on the BLER performance of candidate coding schemes.

·  Evaluate performance of coding schemes with similar code rates and block sizes. 

·  Exact code constructions should be provided. 

· Example: Parity check matrices, polar code construction, ..

·  Encoding/decoding complexity of the adopted algorithms should be described.

Agreements:
Simulation assumptions : eMBB
· Evaluate the block error rate (BLER) performance versus SNR

Channel*
AWGN
Modulation
QPSK, 64 QAM
Coding Scheme
  Turbo
LDPC
Polar
Code rate 
1/5, 1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9
Decoding algorithm**
Max-log-MAP
min-sum
List-X
Info. block length*** (bits w/o CRC)
100, 400, 1000, 2000, 4000, 6000, 8000 
Optional(12K, 16K, 32K, 64K)
* Fading channels will be simulated in the next stage

** These algorithms are starting points for further study. Other variants of agreed algorithms can be used for encoding and decoding (Complexity details should be illustrated) 

*** At least these info. block length and code rate shall be evaluated. Other info. block lengths and code rates are not precluded. Similar info. and encoded block lengths should be used for the evaluation. Total coded bits = info. Block length/code rate. Note: these info. block length and code rate are only for initial performance evaluations. They are not interpreted as design targets or assumptions for complexity analysis.

· General guidelines

1. Existing code constructions can be used for evaluation

2. Whenever feasible, performance comparison should adopt coding constructions with matching computational complexities

Simulation assumptions : URLLC and mMTC
· Evaluate BLER performance versus SNR

Channel*
AWGN
Modulation 
QPSK, 16 QAM
Coding Scheme
Convolutional codes
LDPC
Polar
Turbo
Code rate 
 1/12, 1/6, 1/3
Decoding algorithm**
List-X Viterbi
min-sum
List-Y 
Max-log-MAP
Info. block length*** (bits w/o CRC)
20, 40, 200, 600, 1000
* Fading channels will be simulated in the next stage

** These algorithms are starting points for further study. Other variants of agreed algorithms can be used for encoding and decoding (Complexity details should be illustrated) 

*** At least these info. block length and code rate shall be evaluated. Other info. block lengths and code rates are not precluded. Similar info and encoded block lengths should be used for the evaluation. Total coded bits = info. Block length/code rate. Note: these info. block length and code rate are only for initial performance evaluations. They are not interpreted as design targets or assumptions for complexity analysis.

· General guidelines

1. Existing code constructions can be used for evaluation

2. Whenever feasible, performance comparison should adopt coding constructions with matching computational complexities

3. BLER simulations down to 10-4 is recommended (to observe the error floor) for URLLC
Agreements:
Agreed in R1-163885 with following updates

- In page 5,

6-sector TRP antenna model is not precluded
TRP antenna model for high speed train is not precluded

- In page 4,

For number of TRP antenna elements, over-6GHz (30GHz, 70GHz)
30GHz: Up to 256 Tx /Rx antenna elements 

70GHz: Up to 256 Tx /Rx antenna elements

Note: RAN1 continues to discuss exact number of Tx/Rx antenna elements
For number of UE antenna elements, over-6GHz (30GHz, 70GHz)

30GHz: Up to 32 Tx /Rx antenna elements 

70GHz: Up to 32 Tx /Rx antenna elements

Note: RAN1 continues to discuss exact number of Tx/Rx antenna elements

Agreed high speed train assumptions in R1-163887
Continue discussions until RAN1 #85 meeting about highway and urban grid scenarios

Agreements:
· Link level simulation is used for waveform evaluation. 

· Whether and how to do system level simulation for waveform is FFS.

· Four evaluation cases can be used in link level simulation depending on evaluation purposes of each usage scenario, which are 

· Case 1a, 1b: single numerology case

· 1a: Downlink 

· 1b: Uplink, only one UE with narrow bandwidth is located at the edge of wide frequency band. It is assumed that no wide-band filter upon the whole frequency band. 

· Case 2: DL mixed numerology case 

· Case 3: UL single numerology case (asynchronous reception between UEs)

· Case 4: UL mixed numerology case (synchronous reception between UEs)

    (refer to their illustrations in pages 5 – 9 in R1-163558)

Agreements:
· Consider the RF nonlinearity in the evaluation cases of R1-163558
1. RAN1 can consider the following models for PA modeling, i.e. Rapp model [1] (AM/AM, AM/PM) and/or Clipping model with different thresholds
· Companies should provide the model parameters (operating point, back-off value etc.) and justification (e.g., EVM, OOBE/PSD)
2. Huawei to draft a LS to RAN4 until Friday in R1-163890 to ask on the applicability/fidelity of the models above for both UE and BS, different carrier frequency and signal bandwidth, and recommended parameters (operating point, back-off value etc.) to be used in the models or recommended realistic other PA models.
[1]“Comparison of Power Amplifier Non-linearity Impact on 60 GHz Single Carrier and OFDM Systems”, Maltsev at al.,  IEEE CCNC 2010.

R1-163897 was agreed
R1-163934 was agreed
R1-163935 was agreed except for MIMO mode

	Multiple access scheme

	Observations:

· Examples non-orthogonal schemes include (but not limited to):

· For UL, Multi-user shared access (MUSA) (e.g., R1-162226)

· Resource spread multiple access (RSMA) (e.g., R1-163510)

· Sparse code multiple access (SCMA) (e.g., R1-162153)

· Pattern defined multiple access (PDMA) (e.g., R1-163383)

· Non-orthogonal coded multiple access (NCMA) (e.g., R1-162517)

· Low code rate spreading (e.g., R1-162385)

· Frequency domain spreading (e.g., R1-162385)

· Non-orthogonal multiple access (NOMA) (e.g., R1-163111)
Agreements:
· Non-orthogonal multiple access should be investigated for diversified NR usage scenarios and use cases

· At least for UL mMTC, autonomous/grant-free/contention based non-orthogonal multiple access should be studied



	Numerology and frame structure

	Agreements:
· For NR, it is necessary to support more than one values of subcarrier-spacing
· Values of subcarrier-spacing are derived from a particular value of subcarrier-spacing multiplied by N where N is an integer
· Alt.1: Subcarrier-spacing values include 15 kHz subcarrier-spacing (i.e., LTE based numerology)

· Alt.2: Subcarrier-spacing values include 17.5 kHz subcarrier-spacing with uniform symbol duration including CP length
· Alt.3: Subcarrier-spacing values include 17.06 kHz subcarrier-spacing with uniform symbol duration including CP length
· Alt.4: Subcarrier-spacing values 21.33 kHz
· 
· Note: other alternatives are not precluded

· FFS: exact value of a particular value and possible values of N
· The values of possible subcarrier-spacing will be further narrowed-down in RAN1#85
Companies are encouraged to provide detailed analysis and input the views in the following table

[image: image1]
Agreements:
· RAN1 will continue further study and conclude between following alternatives in the next meeting

- Alt. 1:

· The subcarrier spacing for the NR scalable numerology should scale as

· fsc = f0 * 2m
· where

· f0 is FFS

· m is an integer chosen from a set of possible values

- Alt. 2:

· The subcarrier spacing for the NR scalable numerology should scale as

· fsc = f0 * M

· where

· f0 is FFS

· M is an integer chosen from a set of possible positive values

· All companies are requested to analyze/evaluate following aspects

· Realistic phase noise

· How each alternative allows mixing different numerologies

· All companies are requested to propose exact values of 

· f0, m, and M

Agreements:
· For the study of NR, RAN1 assumes that multiple (but not necessarily all) OFDM numerologies can apply to the same frequency range
· Note: RAN1 does not assume to apply very low value of subcarrier spacing to very high carrier frequency


	Channel coding

	Agreements:
· Candidates for 5G new RAT data transmission are identified as the following

· LDPC code 

· Polar code 

· Convolutional code (LTE and/or enhanced convolutional coding)
· Turbo code (LTE and/or enhanced turbo coding)
· Note: It is RAN1 common understanding that combination of above codes is not precluded
· Note: Outer erasure code is not precluded
· Selection of 5G new RAT channel coding scheme(s) will consider,
· Performance

· Implementation complexity 
· Latency (Decoding/Encoding)

· Flexibility (e.g., variable code length, code rate, HARQ (as applicable for particular scenario(s)))


Outgoing LS is listed below.

· R1-163934
LS on realistic power amplifier model for 5GNR  waveform evaluation 
Email discussions after the meeting are listed below.

· [84b-11] LLS assumptions for multiple access for NR
· Agreements were reached.
· [84b-12] SLS assumptions for multiple access for NR

· [84b-13] Evaluation assumptions for NR
· Agreements were reached.
· [84b-14] MIMO mode and channel model parameters for NR
· Agreements were reached.
· [84b-15] Frame structure for NR

· RAN1#85 (May 2016)

The agreements and conclusions are summarized below.

	General

	R1-165216 (Skeleton TR38.802) was agreed.
R1-165889 was agreed as v.0.0.3 with following update in Section 6.1

The downlink transmission scheme is based on OFDM. 
Note: Terminology “baseline” will be updated in the next version



	Forward compatibility

	Agreements:
· Forward compatibility of NR shall ensure smooth introduction of future services and features with no impact on the access of earlier services and UEs

· Multiplexing different numerologies within a same NR carrier bandwidth (from the network perspective) is supported

· FDM and/or TDM multiplexing can be considered
Agreements:
· Timing between data transmission and corresponding HARQ A/N is indicated explicitly
· FFS if implicit indication is supported in some cases
· Essential system information (MIB) should be decodable based on an identity parameter used for generation of search/synchronization signal (e.g. PSS/SSS)
· Name of identity parameter TBD (e.g. cell ID, hypercell ID, system ID)
· Other dependencies to this identity parameter are FFS
Agreements:
· For a NR carrier (from network perspective) using multiple numerologies, at least the following is for further study
· multiple frequency/time portions using different numerologies share a synchronization signal

· Note: The synchronization signal refers to the signal itself and the time-frequency resource used to transmit the synchronization signal



	Evaluation assumption

	R1-165850 was agreed
R1-166007 was agreed
R1-166026 was agreed
· For UE at 70GHz, companies are also allowed to investigate the case with 64 total number of antenna elements

· The number of TXRUs remains the same as 30GHz

Agreements: (Indoor hotspot)
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)

Agreements: (Dense urban)
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)

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
Agreement: (Rural)
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)

Agreements: (Urban macro)
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)
Agreements: (High speed)
· 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

R1-165484 was agreed with the following notes

Notes: 

· Focus is on evaluation of the base station to relay link. 

· 1 relay node per train is assumed. 

Agreements: (High speed)
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)
Agreement: (Extreme rural)
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.
R1-165485 was also agreed
R1-166031 was agreed for waveform evaluation in high speed scenarios.

Agreements: (High-speed)
· 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
R1-166001  (high-speed) was agreed except for brackets and FFS parts
Agreements: (high way)
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 
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink
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
Note: Agreed value does not mean non-ITS band is precluded for real deployment for sidelink
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 

Conclusion: (mMTC)
· 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)

Agreements: (mMTC)
· 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

Agreements: (URLLC)
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
Conclusion: Aim for a single set of assumptions for evaluations of URLLC. 
Agreements: (MIMO & antenna modeling)
· 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

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

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

Conclusion: Discuss further when LS reply is received from RAN4.

R1-165859 was agreed for waveform evaluation
R1-165989 was agreed for waveform evaluation
R1-166016 was agreed for waveform evaluation
R1-166028 was agreed for waveform evaluation
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 

Agreement: (Multiple access evaluation)
· PHY abstraction (L2S mapping) of LLS is encouraged to be provided for calibration purpose

· LLS evaluation with ideal and realistic channel estimation 

Agreements: (Multiple access evaluation)
· For multiple access evaluations for eMBB scenarios, both subband and wideband scheduler can be considered

· For multiple access evaluations for eMBB rural scenario:

· Carrier frequency: 700MHz;

· ISD: 1732m;

· BS antenna configuration: 2/4/8 ports 

· UE antenna configuration: 2Tx/1Tx port, 2Rx/4Rx ports;

· Traffic model:

· For spectral efficiency: full buffer (NOTE)

· For user experienced data rate: FTP model 1/3 
· UE density: 

· Full buffer: 10 UE per TRP, other values are not precluded;   

· Traffic load (FTP)

· 50%, 80%, 25% (optional)
· NOTE: full buffer evaluation is not used for technical scheme down selection.

· For multiple access evaluations for eMBB dense urban scenario:

· Layout: Signal layer; Two layers not precluded

· Carrier frequency: 4 GHz for the single layer

· BS antenna TXRUs: 4, 8, 16, 32 TXRUs

· UE antenna TXUs and RXUs: 2/1 TXUs, 2/4 RXUs
· Traffic model:

· For spectral efficiency: full buffer (NOTE)

· For user experienced data rate: FTP model 1/3 
· UE density: 

· Full buffer: 10 UE per TRP, 20 or other values are not precluded;   

· Traffic load (FTP)

· 50%, 80%, 25% (optional)
· NOTE: full buffer evaluation is not used for technical scheme down selection
· Note: Other parameters refer to general assumptions

Working assumption: (Waveform evaluation)
· RAN1 adopts the models provided in RAN4 LS (R1-166004) to the NR UL waveform evaluations


	Waveform and multiple access schemes

	(Waveform)
Agreements:
· The following OFDM-based waveforms should be used as RAN1 NR waveform performance reference:
· OFDM with CP
· DFT-s-OFDM with CP

· All waveform in RAN1 #84bis/#85 meeting can be evaluated based on agreed assumptions
· Note: Each company should provide details on the DFT-spreading, guard interval, Tx/Rx filtering and/or windowing applied to OFDM waveform for evaluation
(Multiple access scheme)

Agreements:
· Autonomous/grant-free/contention based UL non-orthogonal multiple access has the following characteristics

· A transmission from UE does not need the dynamic and explicit scheduling grant from eNB

· Multiple UEs can share the same time and frequency resources

· For autonomous/grant-free/contention based UL non-orthogonal multiple access, the following should be studied

· Collision of  time/frequency resources from different UEs, solutions potentially including 

· E.g., code, sequence, interleaver pattern

· UL synchronization (DL synchronization assumed)

· Case 1: Timing offsets between UEs are within a cyclic prefix

· Case 2: Timing offsets between UEs can be greater than a cyclic prefix, FFS the exact model of timing offsets 

· Requirement for power control

· Case 1: Perfect open-loop power control, i.e., equal average SNR between UEs for potentially link level calibration
· Case 2: Realistic open-loop power control with certain alpha and P0 values
· Case 3: Close-loop power control

· Receiver impact
Agreements:
· NR supports at least synchronous/scheduling-based orthogonal multiple access for DL/UL transmission schemes, at least targeting for eMBB
· Note: Synchronous means that timing offset between UEs is within cyclic prefix by e.g. timing alignment


	Numerology and frame structure 

	Working assumptions:
· RAN1 concludes on alternative 1 (15 kHz) as the baseline design assumption for the NR numerology
· RAN1 concludes on scale factors N =2n for subcarrier spacing as the baseline design assumption for the NR numerology

Working assumption:
· In the case of subcarrier spacing 15 kHz and 14 symbols per 1ms, the following applies:

· Baseline: Symbol boundary is aligned with LTE of normal CP
Agreements:
· For the numerology with 15 kHz and larger subcarrier spacing ,1 msec alignment is supported
Conclusion:

· For CP based scheme, companies are encouraged to evaluate/investigate necessary CP lengths for different numerologies
Conclusion:
· RAN1 will continue investigations on how to achieve effective use for variable bandwidths until the next meeting

Agreements:
· NR should support of flexible NW and UE channel bandwidth

· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access
· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 

· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth

· FFS: minimum bandwidth
· FFS: There should not be an assumption that devices necessarily support the same set of bandwidths for transmission and reception
· FFS: There should not be an assumption that the network carrier bandwidth is necessarily the same for downlink and uplink
Agreements:
· RAN1 strives for maximizing commonality between TDD and FDD
· It is preferable that mechanisms to indicate the timing relation are duplex agnostic
· Note: This does not preclude any optimization either for FDD only or TDD only
Agreements:
· Companies should use following PN model principles for evaluation of NR for above 6GHz
· Phase noise model for UE should be considered for the evaluation by default.
· Implementation cost, complexity and power consumption at the UE should be taken into account.

· The PN modelling in TRP is FFS.
· Realistic PN model should consider total oscillator PSD including the impact of reference clock, loop filter noise and VCO sub-components. (e.g. PLL-based model, multi-pole/zero model)

· Each company should provide the model and the parameters used for the evaluation.

· The oscillator PSD level increases by 20dB per decade of increase of the carrier frequency as a baseline to scale PSD level
· A different parameter set of phase noise model can be defined for specific target frequency.

· Companies are encouraged to provide link level evaluation result with the phase noise model. Following phase noise models are provided as examples which are captured in R1-165685 (in page 5 – 8) 

· UE model in R1-164041

· Proposed WF in R1-165005 

· Model A in R1-163984

· mmMAGIC high and low model

· Other phase noise model is not precluded.

· Companies should provide which phase noise model is applied for the evaluation. 

Agreements:
· At least the following is studied for NR in order to reduce decoding latency
· RS used to start to demodulate a data transmission is located at the beginning of the time interval to which the data and associated RS for demodulation is physically mapped
· Other additional RS design associated with data demodulation is not precluded
Agreements:
· At least the following should be supported for NR in a frequency portion
· A time interval X which can contain one or more of the following
· DL transmission part
· Guard
· UL transmission part
· FFS which combinations are supported and whether they are indicated dynamically and/or semi-statically
· Furthermore, the following is supported

· The DL transmission part of time interval X to contain downlink control information and/or downlink data transmissions and/or reference signals
· The UL transmission part of time interval X to contain uplink control information and/or uplink data transmissions and/or reference signals
· FFS length(s) of time interval X
· FFS: other characteristics of time interval X
· Note: The usage of DL and UL does not preclude other deployment scenarios e.g., sidelink, backhaul, relay
Agreements:
· At least the following is supported for NR frame structure 

· Following timing relationships are indicated to a UE dynamically and/or semi-statically

· Timing relationship between DL data reception and corresponding acknowledgement
· Timing relationship between UL assignment and corresponding UL data transmission
· Following timing relationship is FFS whether fixed and/or dynamically and/or semi-statically indicated

· Timing relationship between DL assignment and corresponding DL data reception
· For above two sub-bullets
· Potential values for each timing relationship has to be studied further considering e.g., UE processing capability, gap overhead, UL coverage, and etc.
· Default value, if any, for each timing relationship is FFS.
Agreements:
· NR design should strive at least to enable the possibility for

· Corresponding acknowledgement reporting shortly (in the order of X µs) after the end of the DL data transmission
· Corresponding uplink data transmission shortly (in the order of Y µs) after reception of UL assignment
· Note: may depend on e.g. UE capability/category, payload size, etc
· FFS: X and Y in the order of a few tens of or hundreds of micro sec is feasible
· Other mechanisms/configurations in addition to fast/short corresponding acknowledgement are needed

· For example to provide coverage or enable TD-LTE coexistence

· Note: RAN1 will continue investigations about UE complexity, implementation processing time, interleaving applicability

Agreements:
· NR should support at least asynchronous hybrid ARQ in the DL and UL to avoid fixed timing relationship between initial transmission and re-transmission
Agreements:
· NR design should strive to enable the possibility for

· Corresponding retransmission shortly (in the order of Z µs) after the end of acknowledgement reporting

· FFS: Z in the order of a few tens of or hundreds of micro sec is feasible

Agreements:
· At least the following time domain structures should be studied/evaluated for NR

· DL transmission region (containing data assignments and data), guard region, UL transmission region (containing UCI)

· DL transmission region (containing data assignments), guard region, UL transmission region (containing data, UCI)

· Other structures not precluded

· Note: there is no assumption between the relationship of assignments and data in the above

· FFS: there can be guard region after the uplink transmission region.

· FFS: Study candidate solutions where 1 structure spans at most a time interval of 1 ms

· FFS: Metrics for study/evaluation

· Note: This does not preclude the same structure could span multiple 1 msecs
Agreements:
· NR should allow for efficient same frequency operation between the access link and backhaul link
· NR should also allow for efficient operation when the backhaul link and access link are on different frequencies. This includes:
· Operation of backhaul link and access link on different frequencies in the same band
· Operation of backhaul link and access link in different bands
· Note: The term ‘backhaul link’ does not make any assumption on NR RAN architecture design options



	Channel coding and modulation

	Agreement: 

As one potential input to the decisions on channel coding: 

· Companies are encouraged to bring evaluations of the complexity of channel coding / HARQ schemes including at least:
· Energy efficiency (J/bit)

· Area efficiency (Gbps/mm2)

· FEC complexity supporting the full range of info block lengths and code rates with reasonable (details FFS) granularity should be compared instead of single info block length with some code rate

· Companies should provide details of the range of info block lengths and code rates for which their complexity evaluations are conducted
Agreement: 

· Include file format of results with contribution

· Use excel file template provided in ExampleResults.xlsx 

· Multiple columns for 

· QAM, Rate, Info. Blocklength, Es/N0, Eb/N0, BLER 

· Separate tab to provide context 

· Contribution#, name of code, decoder implementation, #iterations or list size, brief details of code construction, brief details of rate matching algorithm, #CRC bits, and other parameters
· The referenced accompanying contribution should provide enough details to enable other companies to repeat the simulations
· Companies encouraged to submit with their contribution for RAN1 #86
Agreement:

· For the purpose of study and comparisons, quasi-cyclic like LDPC codes  are defined as follows: 

· The Parity check matrix of Quasi-cyclic like LDPC Codes is defined at least by a matrix H of size (mb×z)×(nb×z), which consists of sub-block matrices of size z×z,  where each sub-block matrix is composed by circularly shifted matrices or zero matrices. Wherein, mb, nb and z are integers larger than 1.

· The values of mb, nb and z  are FFS. 
· Companies providing evaluations or proposals for LDPC codes are encouraged to show how:

· Multiple code rates and multiple code sizes would be supported, 

· Suitable granularity of  information block size and code rate would be supported,
· How to support HARQ with/without IR.



	Multi-antenna scheme

	Agreements:
· Following three implementations of beamforming are to be studied in NR

· Analog beamforming

· Digital beamforming

· Hybrid beamforming 
· Note: The physical layer procedure design for NR can be agnostic to UE/TRP with respect to the beamforming implementations employed at TRP/UE, but it may pursue beamforming implementation specific optimization not to lose efficiency
· RAN1 studies both multi-beam based approaches and single-beam based approaches for these channels/signals/measurement/feedback

· Initial-access signals (synchronization signals and random access channels)

· System-information delivery 

· RRM measurement/feedback
· L1 control channel

· Others are FFS
· Note: The physical layer procedure design for NR can be unified as much as possible whether multi-beam or single-beam based approaches are employed at TRP at least for synchronization signal detection in stand-alone initial access procedure
· Note: single beam approach can be a special case of multi beam approach
· Note: Individual optimization of single beam approach and multiple beam approach is possible
· Multi-beam based approaches
· In Multi-beam based approaches, multiple beams are used for covering a DL coverage area and/or UL coverage distance of a TRP/a UE
· One example of multi-beam based approaches is beam sweeping:

· When beam sweeping is applied for a signal (or a channel), the signal (the channel) is transmitted/received on multiple beams, which are on multiple time instances in finite time duration
· Single/multiple beam can be transmitted/received in a single time instance

· Others are FFS
· Single-beam based approaches
· In single-beam based approaches, the single beam can be used for covering a DL coverage area and/or UL coverage distance of a TRP/a UE, similarly as for LTE cell-specific channels/RS
· For both single-beam and multi-beam based approaches, RAN1 can consider followings in addition
· Power boosting

· SFN

· Repetition
· Beam diversity (only for multi-beam approach)

· Antenna diversity

· Other approaches are not precluded
· Combinations of single-beam based and multi-beam based approaches are not precluded

Agreements:
· RAN1 to study the beamforming procedures and their system impacts at least for multi beam based approach
· Physical layer procedures for beamforming optimizing different metrics such as overheads and latencies  in multi beam and single beam based approaches 
· Physical layer procedures in multi beam based approach that require beam training, i.e. steering of transmitter and/or receiver beams
· E.g. Periodic/Aperiodic downlink/uplink TX/RX beam sweeping signals, where periodic signals may be semi-statically or dynamically configured (FFS)
· E.g. UL sounding signals
· Other example is not precluded
Agreements:
· Both intra-TRP and inter-TRP beamforming procedures are considered.
· Beamforming procedures are considered with/without TRP beamforming/beam sweeping and with/without UE beamforming/beam sweeping, according to the following potential use cases:
· UE movement, UE rotation, beam blocking:
· Change of beam at TRP, same beam at UE
· Same beam at TRP, change of beam at UE
· Change of beam at TRP, change of beam at UE
· Other cases are not precluded
Agreements:
· Study necessity of QCL and measurement assumptions for antenna ports in NR

Agreements:
· In NR multi-antenna schemes, studies on CSI acquisition framework  include

· CSI reporting schemes

· Implicit CSI feedback
· Parameters indicating channel quality based on a set of transmission and receiving hypotheses associated with one particular UE, e.g. CQI, PMI, RI, CRI
· Explicit CSI feedback: for both quantized and unquantized/analog CSI feedback
· Parameters representing channel coefficients or some reduced-space representation thereof
· Reciprocity-based feedback
· For example, take into account interference and/or receiver hypothesis can be included
· Note: including aperiodic, periodic and semi-persistent, and single/wide band and sub-band feedback
· Mixed feedback is not precluded
· Interference measurement
· FFS: CSI measurement and/or reporting and/or triggering can be ‘self-contained’ in at least time domain
Agreements:
· In NR multi-antenna schemes, studies on RS design and CSI acquisition considering following use cases
· Non-UE-specific RS use case for CSI measurement 

· UE-specific RS use case for CSI measurement 

· Note: functionally may be analogous e.g.: to R13/14 UE-specific beamformed CSI-RS (with dynamic beamforming)

· Note: maybe relevant to UE receiving beam sweeping

· Use of a joint operation among multiple RS from the same or different use cases 

· RS for interference measurement use cases

· RS for channel reciprocity use cases

· Other use cases is not precluded
· Note: including measurement over aperiodic/periodic/semi-persistent RS

· Note: Subband RS is not precluded
Agreements:
· Study aperiodic CSI reporting in conjunction possibly with aperiodic RS (e.g. one-shot, multi-shot RS) transmission
· Aperiodic RS can be used for CSI measurement including channel measurement (e.g. using CSI-RS) and/or interference measurement (e.g. using IMR)
· Study on demand UE measurement/reports and TRP RS transmission for CSI measurement only when needed 
· Study aperiodic CSI procedure to support CSI triggering, CSI measurement and CSI feedback in certain time interval(s).  These three steps can happen in the same or different time interval.
· Study aperiodic CSI procedure using RS for CSI measurement e.g. CSI-RS, demodulation RS.
· Others are not precluded
Agreements:
· The following techniques are studied for NR UL MIMO

· Uplink transmission/reception schemes for data channels

· Non reciprocity based UL MIMO (e.g. PMI based) 

· Reciprocity based UL MIMO. E.g. UE derives precoder based on downlink RS measurement (including partial reciprocity)
· Support of MU-MIMO

· Open-loop/Close-loop single/Multi point spatial multiplexing

· e.g. for multi point SM, multi layer is received either jointly or independently by different TRPs

· Note: for multi point SM, multiple point may have coordination

· Single/Multi panel spatial diversity

· Uplink antenna/panel switching (UE side)

· UL beamforming management for analog implementation
· Combination of above techniques
· UL RS design considering the below functions

· Sounding

· Demodulation

· Phase noise compensation

· UL transmit power/timing advance control in the context of UL MIMO

· Transmission scheme(s) for carrying UL control information

· Other UL MIMO and related techniques are not precluded

R1-166030 was agreed
Agreements:
· The following DL multi-antenna transmissions to be studied for NR
· Closed-loop/(Semi)Open-loop spatial multiplexing
· Single/Multi-point transmissions
· SU/MU-MIMO
· Transmit diversity, 
· e.g., Single/Multi panel spatial diversity
· Combination of above techniques
· Other DL multi-antenna transmissions and related techniques are not precluded
· This does not imply that used transmission technique needs to be known to the UE



Outgoing LS is listed below.

· R1-165820
Reply LS on Parameters for WP5D sharing and compatibility studies
Email discussions after the meeting are listed below.

· [85-13] Antenna model for NR

· [85-14] R1-166001 Evaluation assumptions for high speed train scenario for NR

· [85-15] Performance metrics for NR

· [85-16] Calibration for NR waveform
· [85-17] Collect information for NR waveform

· [85-18] PA assumption for NR

RAN2

New Radio Access Technology was discussed


for one and a half day at RAN2 #93bis in Dubrovnik, and


for one and a half day at RAN2 #94 in Nanjing.

Summary of discussions:

136 and 215 contributions were submitted to RAN2 #93bis and #94, respectively.
With regards to the usage of RAN2 TR, RAN2 TR should only contain information for which there is agreement that it would make sense to follow-up this aspect in a future WID. In limited cases RAN2 may decide to include major options.
With regards to the overall radio protocol design, RAN2 should consider reuse of LTE designs where sensible when designing the 5G radio protocol architecture/radio protocols.

RAN2 discussed how to proceed with study on RAN functional split and agreed as follows.

1). RAN2 will identify the main radio interface protocol functions.

2). RAN2 will decide the order/placement/grouping of functions in protocol layers.

With regards to URLLC, RAN2 agreed that Study would not focus on high availability as in node, HW/SW, transport link availability, and instead the focus should be on coverage, mobility, radio link features etc. related to providing low latency and/or high reliability. This guideline is to be captured in the TR. Other guidelines related to radio protocol design are to be discussed by email until RAN2 #95.

With regards to potential NR deployment scenarios visible to radio protocol design, the following scenarios were agreed.


In terms of cell layout, Node B location for LTE-NR aggregation:

1.1). LTE and NR "cells" are overlaid and co-located providing nearly the same coverage; both are macro or small cells.
1.2). LTE and NR cells are overlaid, and co-located or not co-located providing different coverage; one is a macro cell and the other is a small cell.

In terms of CN connection for LTE-NR aggregation:

2.1). NR tightly integrated in LTE via EPC (U-plane data is split at CN or RAN).
2.2). LTE tightly integrated in NR via New CN (U-plane data is split at CN or RAN).
2.3). NR tightly integrated in LTE via New CN (U-plane data is split at CN or RAN).

In terms of cell layout for standalone NR:

3.1). Macro cell only deployment.

3.2). Heterogeneous deployment.

3.3). Small cell only deployment.


In terms of CN connection for standalone single NR operation:

4.1). NR Node B is connected to New CN.
4.2). LTE eNB is connected to NR Node BNew CN (or EPC as today).

In terms of CN connection for standalone NR with LTE for inter-RAT mobility:

4.3). LTE eNB is connected to EPC and NR Node B is connected to New CN.
4.4). Both LTE eNB and NR Node B are connected to New CN.

In terms of NR-WLAN interworking:

5.1). WLAN integration with NR.

How to capture these scenarios into the TR is to be discussed by email after RAN2 #94.

With regards to LTE-NR aggregation for tight interworking, the followings were agreed.

· DC approach for LTE-NR aggregation will be studied.

· LTE as master and NR as master will both be studied.
· The CA based LTE-NR aggregation will not be studied as part of the study item.

· Study both split bearer (3C bearers) and direct routing (1A bearers) for LTE-NR multi-RAT (FFS whether other user plane architecture to be used).
With regards to standalone NR, the followings were agreed.

· Aggregation of NR carriers is to be studied.

· As in LTE, NR shall study lower layer aggregation (e.g. CA-like) and upper layer aggregation (e.g. DC-like).

With regards to U-plane aspects common to both LTE-NR aggregation and standalone NR, the followings were agreed.

· User plane stack provides an in-sequence, secure and guaranteed delivery for transport of RRC signalling.
· LTE L2 functions are considered as a baseline for NR. Order, allocation to sublayers, possible merger of functions needs to be considered on a case by case basis.
· The following issues are studied.

· Study whether a single packet reordering function is possible.

· Study whether segmentation function can be configured (enabled/disabled) to support different services.

· Study whether concatenation function can be moved to lowest L2 sublayer.
· Study whether retransmission of PDU segments can be removed (i.e. only complete PDU level retransmission).

· NR UP protocol stack supports maintaining of multiple parallel "logical channels" that can be configured with different characteristics and priorities. (Note: use of the term logical channel does not imply the existence of an RLC).
In terms of QoS principles:

· The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN.
· A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc.
· A separate DRB is defined for each different packet forwarding treatment required.
With regards to C-plane aspects for LTE-NR aggregation, the followings were agreed.

· UE has a single RRC state machine based on the master, and single control plane connection to CN.

· Network has two RRC entities that can generate ASN.1.

· ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration).

Several FFS issues were identified and some of them are to be discussed by email until RAN2 #95.

With regards to C-plane aspects for standalone NR, Functions of LTE RRC are taken as a baseline for NR RRC. RAN2 further discussed RRC state machine and agreed as follows.
· Study the introduction of a RAN controlled “state” characterised by, at least:
· UEs in RAN controlled state should incur minimum signalling, minimise power consumption, minimise resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state.

· Able to start data transfer with low delay (as required by RAN requirements).

· FFS whether data transfer is by leaving the "state" or data transfer can occur within the "state".

· FFS whether "state" translates to an RRC state.

· Potential characteristics of the RAN controlled “state” for study:
· The CN/RAN connection is maintained.

· AS context stored in RAN.

· Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.
· RAN can trigger paging of UEs which are in the RAN controlled "inactive state".

· No dedicated resources.

Intra-NR mobility was also discussed and some relevant requirements were agreed as shown below.

· NR eNB corresponds to 1 or many TRPs.

· As baseline, NR shall support a state with network controlled mobility handling and a state with UE controlled mobility.
· For typical NR inter-eNB network controlled mobility, minimise the required measurement configuration to be provided to the UE to configure measurements (e.g. avoid the need to provide detailed 'cell' level information). More detailed information may be provided to address some cases.
· Minimise context move as a consequence of UE based mobility.
Related to intra-NR mobility, a terminology on beam forming operation associated with the legacy cell concept was extensively discussed in the two meetings and agreed as follows.

· Two levels of network controlled mobility:
1). RRC driven at 'cell' level.
2). Zero/Minimum RRC  involvement (e.g. at MAC /PHY).

· FFS what is the definition of a cell.

System information aspects, which were not discussed on-line, are to be discussed by email until RAN2 #95. 
RAN3

RAN3#91bis

TR 38.801

Editor provided the first skeleton. Email approval took place to include editor’s notes to clarify the intended contents of each section and to integrated text proposals agreed during RAN3#91bis, and the email approved version was provided as v0.1.0 in R3-160947.
General

It was identified that RAN2/RAN3 duplication discussion for some meetings may happen, but joint meeting in some point of time will help to coordinate.

RAN3 will study all related issues without any assumption of normative specification phasing stated in the SID (RP-160671).

Scenario and use cases
Possible deployment scenarios from RAN perspective were discussed and agreed to be captured in TR 38.801.

NR RAN function list 

Functions to be supported in NR RAN was discussed and an initial list of functions, which consists of functions similar to E-UTRAN and other functions, were agreed to be captured in TR38.801. These functions need further study in general.

RAN-CN interfaces
Some possible RAN-CN interface deployment scenarios were discussed and it was agreed to capture a list of variants in TR 38.801 as a starting point.

RAN in Network Slicing
A list of key principles regarding RAN support for  Network slicing were identified and agreed to be captured in TR 38.801. The list includes (1) RAN awareness of slices, (2) Selection of RAN part of the network slice, (3) Resource management between slices, (4) Support of QoS, (5) RAN selection of CN entity and (6) Resource isolation between slices.

Working assumption: how NR RAN supports the slice enabling in term of RAN functions mapping is left to implementation.

RAN logical architecture

Examples of required bitrate on a NR transmission link for one possible PHY/RF based RAN architecture split was captured in TR 38.801.

It was understood by the group that in principle RAN3 does not specify TNL protocol.

For RAN functional split between central and distributed units, possible split options taking the LTE protocol stack as a baseline were listed with the understanding that it would need to be revisited when NR protocol stack becomes clear as discussions progress in RAN1/2 and that there would be a need to further coordinate with RAN1/RAN2.

The flexibility to move RAN functions between the central and distributed units was discussed and topics to study was also captured in TR 38.801.
RAN3#92

TR38.801 general

It was agreed that TP (Text Proposal) agreed to be included in the main body of the TR must be first technically correct and agreed to be study. But this does not mean the captured content will be the solution recommended by RAN3. Annex or Appendix can have additional information.

The updated TR 38.801 that reflects all agreed TP will be in E-mail approval. The approved version is to be provided as v0.2.0 in R3-161442.

Terminology
The use of following terminologies were agreed:

· eLTE eNB: The evolution of eNB that supports connectivity to EPC and NG-Core.
· gNB: The NR node.

· NG1 interface: The interface between gNB and NG-Core.
Scenario and use cases
Further refinements related to the Centralized and Non-Centralized deployment scenarios, and assumption that the gNB is able to connect to other gNBs or eNBs via a RAN interface were discussed and agreed to be reflected in TR38.801.
NR RAN function list 

The following functions were agreed to be supported by NR RAN: Network Slice support, Tight interworking with LTE (including at least dual connectivity), Multi-connectivity, LTE-NR handover through LTE-NR interface. 

The following functions were identified as additional functions which may be supported by NR RAN: Contacting UEs in inactive mode which may be also associated with a NR location area management function, Direct services support, Interworking with non-3GPP systems, LTE-NR handover via CN.

The function “Contacting UEs in inactive mode” need to wait RAN2 and SA2 to discuss before RAN3 can progress.
RAN-CN interfaces
General principles of the NG1 interface were agreed to be captured in TR 38.801. A working assumption was also made that the interface between eLTE eNB and NG-Core is also NG1.

Possible RAN-CN interface deployment scenarios were clarified by e.g. showing support of C-plane and U-plane.
Support for enabling Network Slicing
The following working assumption in RAN3#91bis turned to an agreement:

· How NR RAN supports the slice enabling in term of RAN functions mapping is left to implementation.
It was agreed to have the definition related with RAN part support for network slicing.

It was also agreed to add NNSF-like function in the RAN selection of CN entity.

NR Standalone Access

For Intra-RAT mobility, Inter-gNB mobility via direct interface was agreed to be captured as one basic scenario. Intra gNB mobility scenarios are subject to discussion with more progress from RAN2 and RAN3 on functional split and RAN architecture. 
Tight Interworking with LTE

There was no common understanding yet of the functions in the interfaces between LTE and NR.

In order to have fruitful study, future discussions will focus on:

· Reference/target architecture
· Evolution path (multiple are foreseen without selection)

Inter-RAT with LTE
Three scenarios for Inter-RAT handover with LTE were agreed to be captured: (1) base on CN interface; (2) base on eLTE eNB and CN Interface; (3) base on eLTE eNB and gNB direct interface.
RAN logical architecture

It was agreed to capture a table showing the requirements on the underlying transport network due to a certain functional split, into the Annex of TR 38.801 for reference.
Further functional split option was agreed to be added in TR 38.801.
RAN function flexibility

For the flexible functional split, following questions for further study were identified:

· How many splits will be specified and supported by open interfaces?

· Will the tight LTE/NR interworking case affect the number of functional split options?

· What is the granularity of the Centralized Unit – Distributed Unit functional split?

· What is the reconfiguration dynamicity of the network functional split?

Other

Wireless Relay scenarios including Multiple hop relay, Multiple donor relay, Mobile relay were agreed to be captured in TR 38.801 along with the Single Hop Relay scenario.
Text for TR 38.801 on Scope of SON for New RAT was also agreed.
Joint SA2/RAN2/RAN3 session
A joint SA2/RAN2/RAN3 session was held to exchange the study status of each WG. RAN3 status was provided in R3-161461=S2-163041.

RAN4

· RAN4#78bis (April 2016)

In total, 25 contributions were submitted and two documents were approved [R4-24 and R4-25]
For spectrum perspective

· Handling of spectrum for New Radio was intensively discussed. Specifically, how to group the wide frequency range of 24.25 – 86GHz to address the request from WP5D was discussed. As a result, RAN4#78BIS approved a way forward of [R4-24] where the followings were captured.

· Study RF parameters based on the following sub-frequency ranges.

· 24.25-33.4, 37-43.5, 45.5-52.6, 66-86

· It is for further study which specific frequencies to select for time consuming studies, such as co-existence simulations. The number of specific frequencies chosen may be less than the number of frequency ranges.

· Study how to develop ways to derive respective RF parameters requested in RP-160508 based on the frequency ranges above.

· Handling of spectrum for below 6 GHz and between 6 and 24.25GHz was also discussed. No agreement, however, was made.

For WP5D RF parameters

· RAN4#78BIS approved an LS to RAN1 of [R4-25] where the following aspects were shared.

-
Clarification of which WGs is responsible for which parameters

-
Impact of RAN1 responsible parameters such as access techniques on the future RAN4 work.

-
Implication that there may be additional parameters for sharing and compatibility studies such as beamforming.

For implementation perspective

· Various potential issues were identified such as;

· Issues from no-antenna connector due to integrated circuit
· Handling of the existing conducted based requirements since there may not be antenna connector. Note that this does apply to RRM/Demodulation requirements
· In order to address the above issue, it was proposed to replace the existing conducted based requirements with using OTA based requirements. It is, however, pointed out that this does have significant amount of aspects needed to tackle to produce suitable requirements.

· Issues from implementation perspective

· How to handle even wider bandwidth, component device availability in terms of RF as well as BB. 

Others

·  How to coordinate between eAAS and New Radio discussion and the BS class handling were discussed.

· RAN4#79 (May 2016)

In total, 53 contributions were submitted and six documents were approved [R4-73 - 78]
Overview

· TR skeleton to effectively accommodate the identified potential issues in RAN4#78BIS and approved in [R4-75]. High level simulation parameters for WP5D, PA model requested by RAN1 LS were discussed by holding two evening AHs.

For Co-existence

· On request for WP5D

· Co-existence simulation parameters were intensively discussed in [R4-76 and 78] and some agreements were made as summarized in Table 1 in [R4-74].

· Table 1. Main simulation assumption.

· Table 1. Main simulation assumption.

	
	Way forward
	Remarks

	Methodology
	Static MonteCarlo simulation
	

	Usage scenario (eMBB, mMTC, URLLC)
	eMBB
	Start with eMBB as 1st step. We shall consider the other scenarios in SI.

	Deployment scenario
	At least, Indoor hotspot, Urban macro and Dense urban are the scenarios for WP5D co-existence. 
	The other scenarios are FFS.

	Victim system
	NR
	

	PathLoss Model
	Follow RAN1 channel modelling SI outcome
	

	Carrier frequency
	30 and 70 GHz 
	Using 28GHz is not precluded in addition to 30 and 70GHz.

	Channel Bandwidth
	200 MHz
	Even wider channel bandwidth for example 1GHz can be considered later after understanding the baseline in SI

	Channel arrangement
	Symmetrical (200MHz vs 200MHz)
	Start with symmetrical as 1st step

	UL power control
	The same as TR 36.942, adopting PC set parameters to the scenario
	

	DL power control
	No power control
	

	The number of antenna element
	For 30GHz: UE: 16, eNB: 256

For 70GHz: UE: 32, eNB: 256
	Companies are encouraged to provide technical justification on these values. These number can be discussed after checking the latest RAN1 status.

	UE antenna
	FFS
	Further discuss the model based on RAN1 SI Channel modelling SI

	BS antenna 
	FFS
	Further discuss the model based on RAN1 SI Channel modelling SI

	Beamforming
	FFS
	

	SINR to throughput  mapping
	Adopt scaled Shannon's formula with update truncation and attenuation parameters until we get RAN1, we will use 36.942Scaled Shannon's formula. 
	

	Co-existence scenario in terms of interference 
	UL to UL and DL to DL
	Not consider UE to DL and DL to UL for the moment. Specifically for UE to UE, this can be discussed after understanding specific mitigation techniques.

	Traffic
	Full buffer
	

	ACI leakage model
	In addition, model in ACLR is two step models in frequency

Ues the different correlation levels to study the spatial patterns for ACLR. ACLR metric defines integrated over the whole space.

If study should ACLR can be modelled as flat in space, then, we just use integrated ACLR model. 

Assume flat ACS in frequency. In space, study if ACS model is flat.
	

	Performance metric
	Throughput degradation compared to single operator case, i.e. no ACI. Both mean and 5%-tile are considered.
	 

	NF
	FFS
	Companies are encourage to provide more analysis data on this aspect in the future meeting.


· In addition, work plan for addressing the request for WP5D was discussed. As the result, RAN4#79 approved an LS [R4-73] out to RAN and RAN1, which should be further sent to ITU-R with some modifications. In [R4-73], it was mentioned that there is possibility to have an specific 3GPP Ad Hoc for NR study in January 2017 with the condition that the RAN email approval for the final LS is required to send the final LS after the AH. 

· Below 6GHz

· Mainly handling of frequencies for co-existence study was discussed. RAN4#79, however, was not able to reach a consensus on this aspect [R4-71].

On realistic power amplifier model for NR waveform evaluation

· Based on RAN1 LS of [R4-70], RAN4 aimed to provide the applicability/fidelity of the models to evaluate NR waveform for both UE and BS, different carrier frequency (for sub 6GHz and above) and signal bandwidth, and recommended parameters. As a result, RAN4#79 approved [R4-77] where it is mentioned that AM/AM and AM/PM are very significant effects and it is important that at least these effects are considered rather than just clipping alone. In addition, it is discussed what constitutes a realistic PA, especially from BS’s point of view. As the result, it is concluded that it is difficult for RAN4 to agree on a common model for BS since realistic BS PA models often use algorithms such as Crest Factor Reduction (CFR) and/or Digital Pre-Distortion (DPD) to improve PA performance and such algorithms are implementation-dependent. Therefore, the information provided in the LS is mainly for UE PA models.

For RF aspects

· Common to UE and BS

· Challenges on RF specifically in mm wave world we would face was elaborated in [R4-67 and R4-48] and the insight was shared. In addition, identified potential issues so far from RAN4#78BIS were summarized to facilitate the future discussion in [R4-72] although the contribution itself was not approved.

· Handling of boundary of spectrum mask and spurious emission were discussed although no agreement was made.

· UE RF

· How to replace the existence requirements such that maximum output power, ACLR etc., based on conducted measurement with OTA was mainly discussed, although none of proposals were approved.

· BS RF

· Contributions on similar aspects as discussed in UE RF were provided although handling BS classes was discussed as well as BS specific topic. Among them, one contribution provided specifically consideration of unwanted emission in terms of uncorrelated unwanted emissions, variation of spatial patterns between unwanted emissions and time variation of unwanted emissions. As a result, it was pointed out that the current requirements based on passive system may not be suitable to those based on using active systems. In the future meetings, it would be understood that RAN4 needs to re-examine if the currently available requirements are suitable one by one when it comes to assuming active systems as well as OTA methods.
For RRM perspective
· High level views on RRM were further provided. It can be seen that most of RRM discussion needs to wait for RAN1 and RAN2 decisions. It was, however, pointed out that RAN4 can discuss at least the following aspects without RAN1 and RAN2 final decisions

· Testability such that:

· The TRX and antennas are integrated together so there may not be antenna ports available for testing. In addition, even if antenna ports are available, if the large number of TRXs is available, it is difficult and inconvenient for conducted testing.

· Especially for RRM/Demodulation tests, using IF stage was discussed. It is, however, pointed out that there would be challenges such as how to define a common IF specification since the IF is basically implementation dependent and if we should have such the common definition or not.
· Possibility of uplink-based measurement
· It is pointed out that if measurement based on uplink signal is assumed in RAN2, the testing methodology and principles will become quite different from what legacy LTE has. 
2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
· Identified potential deployment scenarios for both LTE-NR aggregation and standalone NR.
2.2.2
Completed elements of the Performance part WI
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
The open issues for the SI are provided below.
· Numerology and frame structure
· Waveform and multiple access schemes
· Channel coding and modulation 
· Multi-antenna scheme
· Physical layer channel structure
· Radio interface architecture and protocols for both LTE-NR aggregation and standalone NR.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
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