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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:

Originally had planned for the following time budget.
Q1’ 2020
· R1 - #100: 1 TU
· R4 - #94: 1 TU
Q2’ 2020
· R1 - #100bis: 1 TU
· R4 - #94bis: 1 TU
· R1 - #101: 3 TU
· R4 - #95: 1 TU

However, due to the COVID-19 crisis, all physical meetings have been cancelled. RAN1 has started the SI in R1#101-e meeting, but RAN4 has not started the meeting in the same timeframe. If the completion date is pushed back by 1 quarter (to end of Q3’ 2020), RAN4 will only have 1 meeting to complete the SI, which might not be realistic. Therefore, the suggestion to move the SI completion to Dec 2020. Impact to the overall Rel-17 plans can be mitigated by shortening the WI appropriately.

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
Agreed Link Level Evaluation Assumptions and Parameters:

	Parameter
Set 1
	Evaluation Objectives
	Carrier Frequency [GHz]
	Subcarrier Spacing [kHz]
	Bandwidth [MHz]
	Number of RB
	
Waveform

	Description
	Primary Objective:
- Evaluation of PDSCH/PUSCH performance including study of phase noise impairment impact for various numerology (i.e. subcarrier spacing, CP length) and possibly for various carrier frequencies.
Evaluation KPI(s) include BLER.

Secondary Objective:
- Evaluation of SSB/PRACH performance including study of phase noise impairment impact for various numerology (i.e. subcarrier spacing, CP length) and possibly for various carrier frequencies.
Evaluation KPI(s) include miss-detection, false alarm.


	60 GHz
 
Optional: 70 GHz
	PDSCH/PUSCH:
- {120, 240, 480, 960} kHz
- FFS: 1920 kHz

Optional:
- if evaluated companies are asked to provide information on other channels/signals and subcarrier spacing
	PDSCH/PUSCH:
- {400, 2000} MHz
 
Optional:
- Companies are asked to provide information if other bandwidths are evaluated

Note: Evaluation of listed channel bandwidth does not mean RAN1 has agreed to support such channel bandwidth and are only for evaluation purposes to obtain useful insights.
	For 400 MHz:
- 256 (120 kHz),
- 128 (240 kHz),
- 64 (480 kHz),
- 32 (960 kHz),
- N/A (1920 kHz)

For 2000 MHz:
- N/A (120 kHz),
- N/A (240 kHz),
- FFS (480 kHz),
- 160 (960 kHz),
- 80 (1920 kHz),
 
For other channel bandwidths:
- Companies are asked to provide information. Companies are encouraged to utilize linearly scaled PRB sizes for a given bandwidth based on above.
	For PDSCH:
CP-OFDM

For PUSCH:
CP-OFDM and DFT-s-OFDM



	Parameter
Set 2
	CP Type
	Channel Model
	Antenna Configuration (Mg,Ng,M,N,P)
	Mobility

	Description
	Normal CP

Extended CP

Note: ECP is not expected to be applicable in all SCS and channel conditions, and companies providing results for ECP are encouraged to provide evaluation results with motivation/justification of simulated ECP cases
	TDL model  as defined in of TR38.901 Section 7.7.2:
- TDL-A (5ns, 10ns, DS) 
- optional DS for consideration: 20ns, 40ns, 60ns DS 

CDL model as defined in of TR38.901 Section 7.7.1:
- CDL-B (20ns, 50ns DS)
- CDL-D (20ns, 30ns DS) with K-factor = 10 dB
- optional DS for consideration: 100ns DS 

FFS: modification CDL-B/D model
(a) Indoor Office NLOS: CDL-B (20 ns DS), and Indoor Office LOS: CDL-D (20 ns DS)
· Use mean angular spread values from Table 7.5.6-Part2 (for ASD, ASA, and ZSA) and Table 7.5-10 (for ZSD)
· Use mean angles of CDL-B/D for desired mean angles as baseline (no angle translation)
· Note that the angular spread values in the table are quoted in log units
· Mean K-factor for CDL-D from Table 7.5.6-Part2 (9 dB)
(b) UMi – Street Canyon NLOS: CDL-B (50 ns DS), and UMi – Street Canyon LOS: CDL-D (30 ns)
· Use mean angular spread values from Table 7.5.6-Part1 (for ASD, ASA, and ZSA) and Table 7.5-8 (for ZSD).
· Use mean angles of CDL-B/D for desired mean angles as baseline (no angle translation)
· Note that the angular spread values in the table are quoted in log units
· Use mean K-factor for CDL-D from Table 7.5.6-Part1 (7 dB)
Note: Mean angular spread values are used as desired AS value to scale the ray angles as described in TR38.901 section 7.7.5.1. As baseline, the ray angles are not translated, meaning (TR38.901 section 7.7.5.1). If companies perform translation of the ray angles they are encouraged to report the details. The mean K-factor is used to scale the tap powers as described in TR38.901 section 7.7.6.

Note: for TDL/CDL model, the delay spread (DS) value mentioned is the delay spread scaling value (i.e. corresponding to normalized delay of 1.0).

Note2: Other models (either TDL or CDL) with DS values not listed are optional. 

Note3: Companies are encouraged to provide evaluation results with motivation/justification of simulated DS values.

	For TDL model:
- 2x2
- 1x2 (optional)

For CDL model:
Configuration 1:
- (Mg,Ng,M,N,P) = (1,1,8,16,2) BS with (0.5 dv, 0.5 dH)
- (Mg,Ng,M,N,P) = (1,1,4,4,2) UE with (0.5 dv, 0.5 dH)
Configuration 2:
- (Mg,Ng,M,N,P) = (1,1,4,8,2) BS with (0.5 dv, 0.5 dH)
- (Mg,Ng,M,N,P) = (1,1,2,2,2) UE with (0.5 dv, 0.5 dH)

	3 km/hr



	Parameter Set 3
	PA Model
	gNB TRP PN Model
	UE PN Model
	Pre-loaded Tx EVM
	Additive Rx EVM
	I-Q Imbalance
	Frequency Offset

	Description
	Optional:
- Companies to provide modeling (in lieu of pre-loaded Tx EVM)
	3GPP TR38.803 example 2 BS PN profile

Optional:
- If other PN profile is used, companies to provide information on the modeling used

Note: companies to provide information about the LO distribution model assumed in the simulations.
	3GPP TR38.803 example 2 UE PN profile

Optional:
- If other PN profile is used, companies to provide information on the modeling used

Note: companies to provide information about the LO distribution model assumed in the simulations.
	Optional:
- 3% at Tx (In lieu of PA model),
- If other values are used companies are asked to provide information on the values selected for simulation.
	Optional:
- 5% at Rx,
- If other values are used companies are asked to provide information on the values selected for simulation.
	Optional:
- (-26dBc),
- (-31dBc),
- If other values are used companies are asked to provide information on the values selected for simulation.
	Optional:
- 0.1 ppm (for PDSCH/PUSCH)
- 5, 10, 20 ppm (for initial access)



	Parameter Set 4
	Channel Estimation
	Transmission Rank
	PDSCH SLIV
	DMRS Configuration
	PTRS Configuration
	MCS/TBS

	Description
	Realistic channel estimation
	Rank 1

Note: companies are asked to provide information the precoding scheme (including granularity) used in the evaluations.

 
	(S=2, L=12)
Optional:(S=0, L=14)

Note: Starting symbol, S, (indexed from 0) and length, L.

	1 DMRS symbol (front loaded), 
or 2 DMRS symbols at (2,11) symbol index

Note: no data multiplexing is assumed in DMRS symbols

	For CP-OFDM:
(K = 4, L = 1)
or (K = 2, L = 1)

Note: PTRS per K number of PRBs, and PTRS every L number of OFDM symbols

For DFT-s-OFDM:
(Ng = 2, Ns = 2, L = 1)
(Ng = 2, Ns = 4, L = 1)
(Ng = 4, Ns = 2, L = 1)
(Ng = 4, Ns = 4, L = 1)
(Ng = 8, Ns = 4, L = 1)

Note: Ng number of PT-RS groups, Ns number of samples per PT-RS group, and PTRS every L number of DFT-s-OFDM symbols

Note2: companies are asked to provide the PT-RS configuration used for DFT-s-OFDM simulation among the listed above, where the selection of the PT-RS is chosen such that it provides similar overhead as the chosen PT-RS configuration for PUSCH CP-OFDM (if simulated).

	From MCS Table 1 (TS38.214):
- MCS 7 (QPSK),
- MCS 16 (16QAM),
- MCS 22 (64QAM),

From MCS Table 2 (TS38.214):
- MCS 27 (256QAM) (optional)

Note: If normal CP and extended CP are to be compared, companies are asked to provide information on the MCS values used that provide similar payload sizes for the comparison.





Agreed System Level Evaluation Assumptions and Parameters:

	Parameter Set 1
	Evaluation Objectives
	Carrier Frequency [GHz]
	Subcarrier Spacing [kHz]
	Bandwidth [MHz]
	Number of RB

	Description
	Primary objective:
- Evaluation of single operator and multi-operator deployments including study of interference impact and coexistence between nodes.
Evaluation KPIs include user throughput, latency, average buffer occupancy, ratio of mean served throughput and offered cell throughput, and resource utilization.

Secondary objective:
- obtain delay spread profiles (and inter-symbol interference statistics) for deployment scenarios of interest (note: performance impact from delay spread should be conducted in LLS, the SLS would be used to supplement findings)

	60 GHz
 
Optional: 70 GHz

	For 2000MHz BW:
960 kHz
FFS: 120, 240, 480 kHz


For 400MHz BW:
120 kHz
FFS: 240, 480, 960 kHz

Note: Other than value above, companies are encouraged to evaluating using subcarrier spacing values determined to be feasible from LLS study. Values for the subcarrier spacing may be revisited after further investigation from LLS study.

	2000 MHz

400 MHz (FFS: optional)

Note: Channel bandwidth evaluated may be revisited after further investigation.
	For 2000 MHz:
- N/A (120 kHz),
- N/A (240 kHz),
- FFS (480 kHz),
- 160 (960 kHz),
- 80 (1920 kHz),

For 400 MHz:
- 256 (120 kHz),
- 128 (240 kHz),
- 64 (480 kHz),
- 32 (960 kHz),
- N/A (1920 kHz)
 
For other channel bandwidths:
- Companies are asked to provide information. Companies are encouraged to utilize linearly scaled PRB sizes for a given bandwidth based on above.



	Parameter Set 2
	Deployment Scenario
	UE distribution
	Channel Model

	Description
	Primary scenarios:
- Scenario indoor-A or C (FFS: which scenario is primary)

Secondary scenarios:
- Scenario indoor-C or A (FFS: which scenario is secondary)
- Scenario outdoor-B

Optional:
- other scenarios listed below

Indoor Office:
Scenario Indoor-A) InH open office model:
Office box 120m x 50 m, 12 BS per operator, 2 operator, BS height at 3m (ceiling), UE height 1m, ISD = 20m, BS randomly deployed within 10m x 10m virtual box
FFS: if the office box can be reduced down to 50m x 50m
FFS: minimum distance between BS
[image: ]


Scenario Indoor-B) small InH open office model:
Office box 20m x 20 m, 1 BS per operator, 2 operator, BS height at 3m (ceiling), UE height 1m, BS randomly deployed within 10m x 10m virtual box
FFS: minimum distance between BS
[image: ]

Scenario Indoor-C) InH open office model:
Office box 120m x 50 m, 12 BS per operator, 1 operator, BS height at 3m (ceiling), UE height 1m, BS fixed position, ISD = 20m
FFS: if the office box scenario can be reduced down to 50m x 50m

[image: ]

Scenario Indoor-D) InH open office model:
Office box 120m x 50 m, 6 BS per operator, 2 operator, BS height at 3m (ceiling), UE height 1m, BS fixed position, ISD = 20m
FFS: if the office box scenario can be reduced down to 50m x 50m




Scenario Indoor-E) InH open office model:
Office box 120m x 80 m, 3 BS per operator, 2 operator, BS height at 3m (ceiling), UE height 1m, BS fixed position, a=20m, b=40m, c=20m, and d=40m

[image: image001]


Dense Urban:
Scenario Outdoor-A) Dense Urban with 1 layer
Hexagonal grid, single layer, 3 sectors per site, 7 sites locations, BS height 10m, UE height 1.5m, ISD = 150m
FFS: whether ISD needs to be smaller
FFS: Reducing deployment size from 7 sites to 1 site for performance evaluations with both single and two operator scenarios.

[image: ]


Scenario Outdoor-B) Dense Urban with 2 layers
Macro layer (sub 7GHz – not necessarily need to be simulated for the 60GHz evaluation): 
Hexagonal grid, single layer, 3 sectors per site, 7 sites locations
BS height 25m, UE height 1.5m, ISD = 100m, fixed BS position
Micro layer (above 52.6 GHz):
BS height 10m, UE height 1.5m, 2 operator, 2 BS per hexgrid per operator, random position within macro hexagonal grid per operator, minimum distance between TRP and UE: 10m
FFS: Reducing deployment size from 7 sites to 1 site for performance evaluations with both single and two operator scenarios.

[image: ]


Scenario Outdoor-C) Dense Urban with 1 layer
Hexagonal grid, single layer, 3 sectors per site, 3 sites locations, BS height 10m, UE height 1.5m, ISD = 150m
[image: ]


Indoor Factory Hall:
Scenario Factory-A) Indoor factory with Dense cluster & low BS (InF-DL)
Grid, 300m x 150m x 10m factor hall
ISD 50m, BS height 1.5m, UE height 1.5m, Typical clutter size 2m, Clutter height 6m, Clutter density 60%

Scenario Factory-B) Indoor factory with sparse clutter & High BS (InF-SH)
Grid, 300m x 150m x 10m factor hall
ISD 50m, BS height 8m, UE height 1.5m, Typical clutter size 10m, Clutter height 2m, Clutter density 20%
	Average of 5 or 10 UE per BS
 
UE are either 100% indoor or 100% outdoor depending on deployment scenario.
	InH open office:
- gNB-to-gNB and gNB-to-UE links: InH – office channel & PL model from TR38.901
- UE-to-UE links: [InH – office channel & PL model from TR38.901]
 
Dense Urban:
- gNB-to-gNB and gNB-to-UE links: UMi street canyon channel & PL model from TR38.901
- UE-to-UE links: [D2D channel & PL model from TR36.843 Section A.2.1.2]
 
Indoor factor:
- gNB-to-gNB and gNB-to-UE links: InF channel & PL model from TR38.901
- UE-to-UE links: [InF channel & PL model from TR38.901]

Note: 3D distance between an gNB and a UE is applied. 3D distance is also used for LOS probability and break point distance.


Note: channel models in brackets, [ ], are working assumption and may be revisited.



	Parameter Set 3
	Mobility
	BS Antenna Configuration (Mg,Ng,M,N,P)
	BS Antenna Pattern
	BS Antenna element gain
	UE Antenna Configuration (Mg,Ng,M,N,P)
	UE Antenna Pattern
	UE Antenna element gain

	Description
	3 km/hr
	For outdoor macro/sectorized scenarios:
(Mg,Ng,M,N,P) = (1,1,8,16,2)
with (0.5 dv, 0.5 dH)

For outdoor micro-layer scenarios:
(Mg,Ng,M,N,P) = (1,3,8,16,2)
with (0.5 dv, 0.5 dH)
Note: 3 Panel single sector gNB with {0,+120,-120} degree boresight orientations. The gNB will only utilize 1 panel at given moment.

For indoor scenarios:
(Mg,Ng,M,N,P) = (1,1,4,8,2)
with (0.5 dv, 0.5 dH)
	For outdoor scenarios:
- Antenna power pattern given in Table 7.3-1 of TR38.901
(with exception of antenna element gain)

For indoor/factory scenarios:
- Antenna power pattern given in Table A.2.1-7 of TR38.802 for ceiling mount
(with exception of antenna element gain)
	5 dBi
	Configuration 1:
 (Mg,Ng,M,N,P) = (1,2,2,2,2)
with (0.5 dv, 0.5 dH)

Configuration 2 (optional):
(Mg,Ng,M,N,P) = (1,2,4,4,2)
with (0.5 dv, 0.5 dH)

Note: In both configurations, the 2 panels are back-to-back with panel selection done the at receiver. The UE will only utilize 1 panel at a given moment.
	Antenna power pattern given in Table A.2.1-8 of TR38.802

Note: Companies to provide information about boresight orientation (e.g. random orientation, vertical to ground, parallel to ground, etc)

	5 dBi




	Parameter Set 4
	BS Power Limitation
	UE Power Limitation
	BS NF
	UE NF
	Transmission Rank

	Description
	40 dBm EIRP 
Optional: 60 dBm EIRP

Maximum TxP adjusted to meet EIRP limits
	25 dBm EIRP with 21 dBm max TxP
 
Optional: 40dBm EIRP with 21 dBm max TxP
	7 dB
	10 dB
Optional: 13dB
	Rank adaptative transmission between Rank 1 and 2



	Parameter Set 5
	PDCCH Overhead
	DMRS Overhead
	CSI-RS Overhead
	SRS Overhead
	Other Overhead
	Data Processing Latency

	Description
	2 symbol per slot
	1 symbol per slot
	Companies to provide information
	Companies to provide information
	Companies to provide information
	UE processing timeline in microseconds are assumed to be same as 120 kHz SCS PDSCH/PUSCH processing latency

Optional:
UE processing timeline in microseconds are assumed to be half of 120 kHz SCS PDSCH/PUSCH processing latency




	Parameter Set 6
	TDD DL/UL Ratio
	CSI feedback
	Additive Rx EVM
	Traffic Model
	UE Receiver
	Cell selection criteria
	DL/UL Traffic Ratio

	Description
	Companies to provide information (if applicable)
	Ideal feedback
	Note: additive Rx EVM values may be revisited after LLS study
	FTP Model 3 (27Mbyte file)
 
Optional: 
- Full buffer,
- FTP Model 1 (27 Mbyte file),
- FTP Model 3 (0.5, 2, 16 Mbyte file)
	MMSE-IRC
	Random select from strongest RSRP with 1 dB HO Margin

Note: UE with RSRP below a P_threshold are not considered in simulation and counted toward UE distribution count
FFS: value of P_threshold. (including the possibility of negative Inf)

	50% DL, 50% UL
 
Optional:
100% DL, 0% UL,
80% DL, 20% UL
0% DL, 100% UL





	Parameter Set 7
	Channel access modeling
	Synchronization Assumption

	Description
	Companies to report details of LBT procedure and parameters (e.g. ED, CWmax, COT, etc.) if LBT procedure is used in the evaluations.
	Companies are asked to provide information on the synchronization assumption made between operators for 2 operator deployment scenarios.




Agreement:
· Draft LS agreed in R1-2005195, and Final LS in R1-2005196.

Conclusion:
· RAN1 will continue the study on the objectives of the SI and not stop the study until RAN4 response for the “LS to RAN4 on Phase noise and other RF Impairment modelling”. If RAN4 can provide the information requested with sufficient time to consider the information provided, RAN1 will consider the input from RAN4 as part of the on-going study.

Conclusion: 
· Companies are encouraged to provide inputs and considerations for the following identified physical layer aspects:
· Candidate numerology (SCS, and CP length) to be supported by RAN1 specification.
· Discussions may include how RAN1 should conclude on determination of the candidate numerologies
· Discussion may also include identification of any coupling with other system parameters, such as bandwidth (number of PRB), FFT size, etc
· Candidate bandwidths (or range of bandwidth) to be supported by RAN1 specification and related considerations (e.g. maximum FFT size)
· Discussions may include how RAN1 should conclude on determination of the candidate bandwidths
· Identification of potential impacts to PHY due to the candidate numerology and bandwidths 
· Discussion may include how to address the impacts to PHY channels and procedures, such as initial access, UL/DL signal/channel, scheduling/HARQ
· Identification of regulatory aspects to consider in channel access (and interference mitigation techniques) for 60GHz unlicensed NR operation
· Note: some examples of consideration aspects could be CCA sensitivity levels, time unit for measurement and back-off counters, access categories, channel bandwidth occupancy, LBT bandwidth, maximum output power, ED threshold, etc.
· Supported channel access and interference mitigation techniques
· Discussion may include how RAN1 should conclude on channel access schemes and/or interference mitigation techniques (e.g. omni-directional LBT, directional LBT, receiver-aided LBT, no-LBT, ATPC, etc) and identification of various consideration aspects (in the decision-making process)
· Discussions may also include whether to always mandate LBT operations or not
· In addition to the above considerations, the following physical layer aspects have been additionally mentioned (but not limited to) in RAN1#101-e and can be further studied:
· Initial access signals/channels
· Investigation of transmissions of SS/PBCH blocks (including beam switching time)
· SSB and CORESET#0 multiplexing
· PRACH sequence lengths to achieve max allowed EIRP
· non-consecutive RO within RACH slot to provide LBT gap
· Other DL/UL signals/channels
· Performance verification of existing and improved RS, e.g., DMRS & PTRS
· Coverage requirements for IAB and for short physical channels
· Handling of control/data channel coverage by OFDM symbol shortening
· Investigation of UL interlace transmissions
· Beam management
· Beam determination/refinement during initial access
· Beam failure detection issues
· DL/UL beam correspondence in licensed/unlicensed spectrum
· Required processing timelines and scheduling
· UE minimum processing timelines and PDCCH monitoring capabilities (BD/CCE limits) for high SCS and their potential impact on scheduling and HARQ functionality of NR
· CSI processing timeline and CSI processing unit availability for different SCS
· Handling of beam switching time for control/data channel transmission
· Scheduling operation, including the T/F scheduling granularity and PDCCH monitoring unit for high SCSs
· Channel access
· OCB constraints and related specification impact
· PSD constraints and related specification impact
· FBE operations 
· LBT procedure with respect to {carrier BW, RB set, maximum power, ED threshold}
· Shared COT mechanisms
· Potential enhancements to increase the channel access opportunities
· Others
· Maintaining cell coverage/link budget for high SCSs
· Supporting rank-2 SU-MIMO for DFT-s-OFDM
· Multi-carrier based operation for multi-RAT coexistence in unlicensed band

2.1.2	Remaining Open issues
Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
· Identify potential critical problems to physical signal/channels, if any [RAN1].

Study of channel access mechanism, considering potential interference to/from other nodes, assuming beam based operation, in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6 GHz and 71 GHz [RAN1].

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
None
2.4.2	Remaining Open issues
Study of required changes to NR using existing DL/UL NR waveform to support operation between 52.6 GHz and 71 GHz
· Study of applicable numerology including subcarrier spacing, channel BW (including maximum BW), and their impact to FR2 physical layer design to support system functionality considering practical RF impairments [RAN1, RAN4].
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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Figure 7.2-1: Layout of indoor office scenarios.





