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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?
	No



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:


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
RAN1 #101-e
· TR skeleton was endorsed in R1-2004753.

Agreements:
· Adopt the following target data rates for eMBB performance evaluation for FR1.
· Urban scenario: DL 10Mbps, UL 1Mbps
· Rural scenario: DL 1Mbps, UL 100kbps
· Rural with long distance scenario: DL 1Mbps, UL 100kbps, 30kbps (optional)

Agreements:
· For VoIP performance evaluation based on link-level simulation for FR1.
· A packet size of [320] bits with 20ms data arriving interval is adopted.
· TBD: TBS for SIP invite message. Payload of 1500 bytes can be a starting point.

Agreements:
· The basic evaluation methodology is based on link-level simulation for FR1.
· Step 1: Obtain the required SINR for the physical channels under target scenarios and service/reliability requirements.
· Step 2: Obtain the baseline performance based on required SINR and link budget template.
· Note: aspects related to identifying target performance and coverage bottlenecks based on target performance metric is to be handled separately
· The evaluation methodology based on system-level simulation is optional for FR1.
· Note: The simulation assumptions for SLS are up to companies’ reports.

Agreements:
· For link level simulation, adopt the following table for PUSCH and PUCCH for FR1.

	Parameters
	Values

	Scenario and frequency
	Urban: 4GHz (TDD), 2.6GHz (TDD) 
Rural: 4GHz (TDD), 2.6GHz (TDD), 2GHz (FDD), 700MHz (FDD)
Rural with long distance: 700MHz (FDD), 4GHz (TDD) 

	Frame structure for TDD
	DDDSU (S: 10D:2G:2U) only for 4GHz
DDDSUDDSUU (S: 10D:2G:2U) only for 4GHz 
DDDDDDDSUU (S: 6D:4G:4U) only for 2.6GHz
Other frame structures can be reported by companies.

	Pathloss model (select from LoS or NLoS)
	Urban: NLoS
Rural: NLoS and LoS

	BWP
	100MHz for 4GHz and 2.6GHz.
20MHz for 2GHz (FDD
20MHz (optional for 10MHz) for 700MHz. (FDD)

	SCS
	30kHz for TDD, 15kHz for FDD.

	Channel model for link-level simulation
	TDL-C for NLOS, TDL-D for LOS.
[CDL]

	UE velocity
	Urban: 3km/h for indoor
Rural: 3km/h for indoor, 120km/h  (optional 30km/h) for outdoor

	Frequency hopping
	w/ or w/o frequency hopping for PUSCH
w/ frequency hopping for PUCCH.


· FFS whether there are any additional simulation considerations for the extreme coverage scenarios (e.g., rural)

Agreements:
· Down selection on the following options for the link budget template for FR1 in next meeting.
· Option 1: Adopt single link budget template based on IMT-2020 self-evaluation with necessary revisions, including adding/removing/revising some parameters.
· FFS: The template provided by FL in Tdoc R1-2005005.
· Option 2: Adopt both templates, i.e. link budget template in IMT-2020 self-evaluation and link budget template in TR 36.824.
· Option 3: Adopt single link budget template in TR 36.824 with necessary revisions, including adding/revising some parameters.

Agreements:
Down selection on the following options for antenna array gain for LLS based methodology for FR1 in next meeting.
· Option 1: Antenna array gain is included in the link budget template. 
· FFS: array gain = 10 * 1og10 (number of antenna elements/number of TxRUs)
· FFS: For TDL channel model
· FFS: Values reflective of realistic implementation and network operation.
· Option 2: Antenna array gain is included in LLS.
· FFS: For CDL channel model

Agreements:
· For link level simulation, adopt the following table for PDSCH for FR1.
	Parameters
	Values

	Waveform
	CP-OFDM

	PRBs/MCS/TBS
	Reported by companies.

	PDSCH duration
	12 OS

	Other parameters
	FFS



Agreements:
· For link level simulation, adopt following TBS for Msg3 for FR1
· 56 bits

Agreements:
· For link level simulation, the packet size of VoIP for FR2 is the same as FR1.

Agreements:
· For link level simulation, TBS of Msg3 for FR2 is the same as FR1.

Agreements:
· The evaluation methodology for FR2 is the same as FR1.

Agreements:
· The link budget template for FR2 is the same as FR1.

Agreements:
· For link level simulation, adopt the following table for PUSCH and PDSCH for FR2.
	Parameters
	Values

	Scenario and frequency
	28GHz

	Frame structure for TDD
	DDDSU (S: 10D:2G:2U)
DDSU (S: 11D:3G:0U)
Other frame structures can be reported by companies.

	Subcarrier Space
	120kHz

	UE velocity
	Indoor scenario:3km/h
Urban scenario: 3km/h for indoor, 30km/h for outdoor. 
Suburban scenario: 3km/h for indoor, 30km/h, (optional: 120km/h) for outdoor.

	Occupied channel bandwidth for
	100MHz, [400MHz]

	Frequency hopping for PUSCH
	w/ or w/o frequency hopping



Agreements:
· For link level simulation, adopt the following table for PUSCH for eMBB data or VoIP for FR1.
	Parameters
	Values

	BLER for PUSCH
	For eMBB, 
w/ HARQ, 10% iBLER; 
w/o HARQ, 10% iBLER.

For VoIP, 2% rBLER.

	Number of UE transmit chains for PUSCH
	1，2 (optional) 

	DMRS configuration for PUSCH
	For 120km/h, (Optional: 30km/h): Type I, 2 or 3 DMRS symbol, no multiplexing with data.
For frequency hopping: Type I, 1 or 2 DMRS symbol for each hop, no multiplexing with data.
PUSCH mapping Type and DMRS position are reported by companies.

Working assumption:
For 3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.

	Waveform for PUSCH
	DFT-s-OFDM, 
CP-OFDM (optional)

	Repetitions for PUSCH
	For eMBB, 
w/o repetition as baseline, 
w/ repetition (optional).  

For VoIP, w/ repetition. 

The actual number of repetitions is reported by companies.
FFS: Repetition type B

	HARQ configuration for PUSCH
	For eMBB, whether HARQ is adopted is reported by companies. 
For VoIP, w/ HARQ.

The maximum number of HARQ transmission (limited by frame structure and latency requirements) can be reported by companies.

	Latency requirements for voice
	50ms/100ms

	PUSCH duration	
	14 OS



Agreements:
· For link level simulation, adopt the following table for PUCCH for FR1.
	Parameters
	Values

	PUCCH format type
	Format 1, 2bits UCI.
Format 3, [4bits (3 bits A/N + 1 bit SR)]/11/22 bits UCI

	BLER for PUCCH
	For PUCCH format 1: 
DTX to ACK probability: 1%. NACK to ACK probability: 0.1%.
ACK missed detection probability: 1%.
For PUCCH format 3: 
BLER for Ack/Nack, SR: 1%
FFS: BLER for CSI (10% or 1%)

	Number of PRBs for PUCCH
	1 PRB

	Number of UE transmit chains for PUCCH
	1

	Number of repetitions for PUCCH
	w/ repetition (optional), w/o repetition for PUCCH.
The maximum number of repetitions is 8.

	PUCCH duration	
	14 OS

	DMRS configuration for PUCCH
	FFS: number of DMRS symbols for PUCCH Format 3.



Agreements:
· For link level simulation, adopt the following table for eMBB data or VoIP on PUSCH and for PUCCH for FR1.
	Parameters
	Values

	Number of receive antenna elements for BS
	Urban: 192 antenna elements for 4GHz and 2.6GHz, 
(M,N,P,Mg,Ng) = (12,8,2,1,1)
(optional) 128 antenna elements for 4GHz, 
(M,N,P,Mg,Ng) = (8,8,2,1,1)
Rural: 64 antenna elements for 4GHz and 2.6GHz
(M,N,P,Mg,Ng) = (8,4,2,1,1)
32 antenna elements for 2GHz
(M,N,P,Mg,Ng) = (8,2,2,1,1)
16 antenna elements for 700MHz
(M,N,P,Mg,Ng) = (4,2,2,1,1)

	Number of TxRUs for BS
	gNB architectures to study:
· 2 or 4 TXRUs for 2GHz, 700 MHz 
· 64TxRUs for 2.6 and 4 GHz. 
· Optional: 32 TXRUs at 2 GHz
 gNB modeling in LLS for TDL:
· Option 1: 2 or 4 gNB receive chains in LLS. FFS: correlation
· Option 2: Number of gNB receive chains = number of TXRUs in LLS. FFS: correlation
[gNB architectures to study for CDL: 
· Urban: 64 receive chains for 2.6 and 4 GHz in LLS
· Rural: 8 receive chains for 4GHz and 2.6GHz in LLS
· 4 receive chains for 2GHz and 700MHz in LLS.]
[gNB modeling in LLS for CDL:
 Number of gNB receive chains = number of TXRUs in LLS.]

	Delay spread
	Urban: 300ns
Rural: 300ns
Rural with long distance: 30ns

	PRBs/TBS/MCS for eMBB for PUSCH
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. Companies are encouraged to use 30 PRBs for 1Mbps, 4 PRBs for 100kbps, 1 PRB for 30kbps as a starting point.
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.

	PRBs/MCS for VoIP for PUSCH
	[4 PRBs] for VoIP as starting point. 
Other values of PRBs can be reported by companies.
QPSK, pi/2 BPSK (optional)


[bookmark: _GoBack]Note: For TDL models, companies report whether antenna array gain is included in LLS or link budget template. Array gain calculation method and how channel estimation is accounted for is reported by companies

Agreements:
· Adopt the following target data rates for eMBB performance evaluation for FR2.
· Indoor: DL: 25Mbps, UL:5Mbps 
· Urban: DL: 25Mbps, UL: 5Mbps
· Suburban: FFS: (DL: 1Mbps, UL: 50kbps)

Agreements:
· For link level simulation, adopt the following table for Msg.3 for FR1.
	Parameters
	Values

	Number of PRBs
	2

	Waveform
	DFT-s-OFDM

	Number of DMRS symbol
	w/o frequency hopping: 3,
w/ frequency hopping: 2 for each hop

	PUSCH duration
	14 OS

	Other parameters
	Reported by companies.



Agreements:
· For link level simulation, adopt the following table for PDCCH for FR1.
	Parameters
	Values

	Aggregation level
	16

	Payload
	40 bits

	CORESET size
	2 symbols, 48 PRBs

	Tx Diversity
	Reported by companies

	BLER for PDCCH
	1% BLER
FFS: 10% BLER

	Number of SSB for broadcast PDCCH of Msg.2
	Reported by companies

	Other parameters
	Reported by companies



Agreements:
· For link level simulation, adopt the following table for SSB for FR1.
	Parameters
	Values

	Periodicity
	20ms

	Performance metric
	Combination of 4 SSBs in 80ms.
Note: UE is not assumed to know the SS/PBCH block index

	Other parameters
	Reported by companies.




Agreements:
· For link level simulation, adopt the following table for PRACH for FR1.
	Parameters
	Values

	Format
	Format 0, Format B4, or Format C2

	SCS
	Reported by companies.

	Performance metric
	1% missed detection at 0.1% false alarm probability
FFS: 10% missed detection.

	Other parameters
	Reported by companies.



Agreements:
· For link level simulation, for PDSCH of Msg.4 for FR1.
· Reuse the following simulation assumption for PDSCH
· Waveform, [PDSCH duration]
· FFS: Payload size: [3000bits].
· Other parameters: Reported by companies.

Agreements:
· For link level simulation, for SSB, PDCCH, PDSCH and PDCCH of Msg.2, PDSCH of Msg.4 and PDSCH for FR1.
· Reuse following simulation assumptions agreed for PUSCH.
· Scenario and frequency, frame structure, SCS, pathloss model, channel model, delay spread, UE velocity, number of antenna elements and TxRUs for BS.
· The number of UE receive chains: 
· 4 for 4GHz/2.6GHz
· 2 or 4 for 2GHz
· 2 for 700MHz
· For PDSCH, reuse BLER, HARQ, Latency requirements for voice agreed for PUSCH.
·    Reuse DM-RS configuration agreed for PUSCH except that 3 DMRS symbols is used for Msg2.
· For link level simulation, for PRACH and Msg.3 for FR1.
· Reuse following simulation assumptions agreed for PUSCH
· Scenario and frequency, frame structure, pathloss model, channel model, delay spread, UE velocity, number of antenna elements and TxRUs for BS and Number of UE transmit chains.
· For Msg.3, reuse SCS, HARQ configuration, frequency hopping agreed for PUSCH.

Agreements:
· For link level simulation, adopt the following table for eMBB data or VoIP on PUSCH and on PDSCH for FR2.
	Parameters
	Values

	BLER
	For eMBB, 
w/ HARQ, 10% iBLER, Optional: companies report rBLER.
w/o HARQ, 10% iBLER.

For VoIP, 2% rBLER.

	DMRS configuration
	For 30km/h (optional: 120km/h): Type I, 2 or 3 DMRS symbol, no multiplexing with data.
For frequency hopping for PUSCH: Type I, 1 or 2 DMRS symbol for each hop, no multiplexing with data.
PUSCH/PDSCH mapping Type and DMRS position are reported by companies.

Working assumption:
For 3km/h: Type I, 1 or 2 DMRS symbol, no multiplexing with data.

	Waveform
	DFT-s-OFDM for PUSCH, CP-OFDM for PDSCH
FFS: CP-OFDM for PUSCH

	Repetitions for PUSCH/PDSCH
	For eMBB, 
w/o repetition as baseline, 
w/ repetition (optional).  

For VoIP, w/ repetition. 

The actual number of repetitions is reported by companies.
FFS: Repetition type B for PUSCH.

	HARQ configuration for PUSCH/PDSCH
	For eMBB, whether HARQ is adopted is reported by companies. 
For VoIP, w/ HARQ.

The maximum number of HARQ transmission (limited by frame structure and latency requirements) can be reported by companies.

	PUSCH/PDSCH duration
	14 OS for PUSCH, 12 OS for PDSCH



Agreements:
· For link level simulation, adopt the following table for eMBB data or VoIP on PUSCH and on PDSCH for FR2.
	Parameters
	Values

	Number of antenna elements for BS
	Indoor scenario: 128
(M, N, P, Mg, Ng) = (8, 8, 2, 1, 1)
Urban/suburban scenario: 
256, (M,N,P,Mg,Ng) = (4, 8, 2, 2, 2)
Optional: 512, (M,N,P,Mg,Ng) = (8,8,2,2,2)

	Number of TxRUs for BS
	2
Note: Analog beamforming is assumed.

	Number of UE Tx/Rx chains
	1T2R, 2T2R

	Channel model for link-level simulation
	CDL- A, TDL-A, [urban/suburban: TDL-C]

Note: company can provide simulation results based on either TDL channel or CDL model

	Delay spread
	Indoor scenario: 30ns
Urban scenario: 100ns
Suburban scenario: 100ns

	Latency requirements for voice
	50ms/100ms

	PRBs/TBS/MCS for eMBB for PUSCH/PDSCH
	Any value of PRBs, and corresponding MCS index, reported by companies will be considered in the discussion. Companies are encouraged to use [30] PRBs for 5Mbps for PUSCH and full bandwidth for 25Mbps for PDSCH as a starting point.
TBS can be calculated based on e.g. the number of PRBs, target data rate, frame structure and overhead.


	PRBs/MCS for VoIP for PUSCH/PDSCH
	[4 PRBs] for VoIP as starting point. Other values of PRBs can be reported by companies.
QPSK for PDSCH/PUSCH
Optional: pi/2 BPSK for PUSCH



Agreements:
· For link level simulation, adopt the following simulation assumption for eMBB data or VoIP on PUSCH and on PDSCH for FR2.
	Parameters
	Values

	Number of UE antenna elements
	8, one panel:(M, N, P) = (2,2,2), 
FFS: Two panels in link budget, one panel in LLS, 16 for each panel: (M, N, P) = (4,2,2)




Agreements:
· For link level simulation, adopt the following table for PUCCH for FR2.

	Parameters
	Values

	Format
	Format 1, 2bits UCI.
Format 3, [4bits (3 bits A/N + 1 bit SR)]/11/22 bits UCI
FFS: Format 0, 2

	BLER for PUCCH
	The same as FR1

	Number of PRBs for PUCCH
	The same as FR1

	Number of UE transmit chains for PUCCH
	The same as FR1

	Number of repetitions for PUCCH
	The same as FR1

	PUCCH duration
	14 OFDM symbols
FFS: 4 OFDM symbols

	DMRS configuration for PUCCH
	FFS: [4] DMRS symbols for PUCCH Format 3.



Agreements:
· For link level simulation, adopt the following table for PDCCH for FR2.
	Parameters
	Values

	Aggregation level
	16

	Payload
	40 bits

	CORESET size
	2 symbols, 48PRBs 

	Tx Diversity
	Reported by companies

	BLER for PDCCH
	1% BLER.
FFS: 10% BLER

	Number of SSB for broadcast PDCCH of Msg.2
	Reported by companies

	Other parameters
	Reported by companies



Agreements:
· For link level simulation, adopt the following table for PRACH for FR2.
	Parameters
	Values

	Format
	Format B4, (Optional: Format C2)

	SCS
	Reported by companies.

	Performance metric
	0.1% false alarm, 1% miss-detection
FFS: 10% missed detection.

	Number of SSB beams
	Reported by companies

	Other parameters
	Reported by companies.



Agreements:
· For link level simulation, for SSB, PDCCH, PDSCH and PDCCH of Msg.2, PDSCH of Msg.4 for FR2.
· Reuse following simulation assumptions for PDSCH
· Scenario and frequency, frame structure, SCS, channel model, delay spread, UE velocity, number of antenna elements and TxRUs for BS, number of UE Tx/Rx chains and UE antenna elements.
· For link level simulation, for PUCCH, PRACH and Msg.3 for FR2.
· Reuse following simulation assumptions for PUSCH
· Scenario and frequency, frame structure, channel model, delay spread, UE velocity, number of antenna elements and TxRUs for BS, number of UE antenna elements for PUSCH.
· For PRACH and Msg.3, reuse number of UE Tx chains for PUSCH.
· For PUCCH, reuse SCS for PUSCH.
· For Msg.3, reuse SCS, HARQ configuration, frequency hopping for PUSCH.

2.1.2	Remaining Open issues
· Remaining issues on evaluation methodology and simulation assumptions for FR1 and FR2.
· Identify baseline coverage performance for both DL and UL for the above scenarios and services based on link-level simulation.
· UL channels (including PUSCH and PUCCH) are prioritized for FR1.
· Both DL and UL channels for FR2.
· Identify the performance target for coverage enhancement, and study the potential solutions for coverage enhancements for the above scenarios and services.
· The target channels include at least PUSCH/PUCCH. 
· Study enhanced solutions, e.g., time domain/frequency domain/DM-RS enhancement (including DM-RS-less transmissions).
· Study the additional enhanced solutions for FR2 if any.
· Evaluate the performance of the potential solutions based on link level simulation.
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
2.4.2	Remaining Open issues
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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