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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.
[bookmark: _GoBack]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#94bis meeting
TR 38.824 v0.0.2 (R1-1811909) was endorsed. 
Remaining details on evaluation methodology 
Agreements:
· Take the following table as the table of representative use cases for selection for Rel-16 NR URLLC evaluation.
	[bookmark: OLE_LINK32]Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	Data packet size  and traffic model
	Description 

	Power distribution
(22.804:5.6.4 &5.6.6)
	99.9999
	5(end to end latency)

Note: 2-3 ms air interface latency 
	DL & UL:
100 bytes 

ftp model 3 with arrival interval 100 ms
	Power distribution grid fault and outage management 

	
	99.999 
	15(end to end latency)

Note: 6-7 ms air interface latency
	DL & UL:
250 bytes  
Periodic and deterministic with arrival interval 0.833 ms

Random offset between UEs 

	Differential protection

	Factory automation

	99.9999
	2(end to end latency)

Note: 1 ms air interface latency 
	DL & UL:
32 bytes
Periodic deterministic traffic model with data arrival interval 2 ms

	Motion control

	Rel-15 enabled use case (e.g. AR/VR)  
	99.999 
	1ms (air interface delay) for 32 bytes

1 ms and 4 ms (air interface delay) for 200 bytes 
	DL & UL:
32 and 200 bytes 

FTP model 3 or periodic with different arrival rates
	

	
	99.9
	7ms (air interface delay)
	DL & UL:
4096, 10 K
FTP model 3 or periodic with different arrival rates
	

	Transport Industry
(22.186: 5.5)
	99.999
	5 (end to end latency)

Note: 3ms air interface latency 
	For UL: 
2.5 Mpbs; Packet size 5220 bytes
For DL: 
1Mbps; Packet size 2083 bytes

Note: Data arrival rate 60 packets per second for periodic traffic model
	Remote driving 


	Transport Industry
(23.501, 22.261)
	99.999
	10(end to end latency)
Note: 7ms air interface latency
	UL&DL: 
1.1 Mbps, Packet size 1370 bytes 

Note: Data arrival rate 100 packets per second for periodic traffic model
	Intelligent transport system (ITS)


· Note: The above packet size already includes header overhead.
· FFS whether or not to additionally simulate aperiodic traffic model for factor automation, and if so, details (latency, packet sizes, etc.)
· Note: UL and DL simulation is independent

Agreements:
· For periodic traffic model for factory automation, it is assumed that the data for UEs in a group will arrive simultaneously in the evaluations. 
· [bookmark: OLE_LINK37]Data for UEs in different groups can arrive at different time either in a random manner or in a pre-planned manner
· Companies report what manner used in the evaluations 
· Companies can report the number of groups and the number of users in each group used in the evaluations 
· The number of users in a group can be one or more, up to companies to report

Agreements:
· Evaluate aperiodic traffic model (FTP model 3) for DL for remote driving and ITS.  
· Companies report the packet size, data arrival rate and data rate
· Aim to conclude the packet size, data arrival rate and data rate in RAN1#95 meeting

Agreements:
· For evaluation for 4GHz for at least the case of power distribution, adopt the following:
	BS antenna configuration
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
dH = 0.5λ, dV = 0.8λ;
Companies report the antenna tilt 
Note: Other BS antenna configurations for evaluation are not precluded. 
 Detailed antenna configuration parameters are FFS

	UE antenna configuration
	2 Tx/4 Rx antenna ports
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
Note: Other UE antenna configurations for evaluation are not precluded

Detailed antenna configuration parameters are FFS 



Note: for other cases, to be further discussed, including the possibility of having each company to report the assumed antenna configurations in the evaluation

Agreements:
· For evaluation for 4GHz for the case of factory automation, adopt the following BS antenna configuration:  
	BS antenna configuration
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
Note: Other values are not precluded for evaluation 
For 4 Tx/4 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) 
For 8 Tx/8 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (2, 2, 2, 1, 1; 2, 2) 



Agreements:
· For evaluation for 4GHz for at least the case of power distribution, adopt the following antenna configuration parameters for BS antenna:
· For 4 Tx/4 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2)
· For 8 Tx/8 Rx antenna ports: (M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 4)
· For evaluation for 4GHz for at least the case of power distribution, adopt the following antenna configuration parameters for UE antenna:
· For 4 Rx: (M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) 
· For 2 Tx: (M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1)

Agreements:
· For evaluation for 4GHz for the case of factory automation, reuse the UE antenna configuration for 4 GHz for power distribution.  

Agreements:
· Reuse the gNB/UE Tx/Rx antenna ports number for power distribution use case for all urban macro use cases evaluated at 4 GHz.
· If 16Tx/16Rx antenna ports are additionally used, adopt the following configuration (working assumption): (M, N, P, Mg, Ng; Mp, Np) = (8, 8, 2, 1, 1; 1, 8)

Agreements:
· For URLLC evaluation for 30 GHz for factory automation, adopt the following BS/UE antenna configuration:  
	BS antenna configuration
	2 TX/Rx antenna ports
(M, N, P, Mg, Ng; Mp, Np)=(4,4,2,1,1; 1,1)
dH = dV = 0.5 λ
Note: Other antenna configurations are not precluded 

	UE antenna configuration
	2 Tx/Rx antenna ports
(M, N, P, Mg, Ng; Mp, Np) = (2, 4, 2, 1, 2; 1,1), (dH,dV)=(0.5,0.5)λ
Static panel selection 
Note: Other antenna configurations are not precluded 



· For evaluation for 30 GHz for factory automation, other than the antenna configuration above, reuse the assumptions for 4 GHz with the following modifications:  
	Carrier frequency
	30GHz

	BS receiver noise figure
	7dB as defined in TR 38.802

	UE antenna gain
	5dBi 
(Table 2.1-8 in TR38.802)

	UE receiver noise figure
	10dB 

	BS Tx power
	23dBm for 80MHz bandwidth

	Channel model
	5GCM office for 30 GHz
Companies report the modification of the channel model

	Simulation bandwidth 
	160MHz

	SCS 
	120kHz
Note: Other values for evaluation are not precluded.



Agreements:
· Update UE distribution for power distribution as below:
	Parameters
	Value

	UE distribution
	100% of users are outdoors 
Use 3km/h for modeling fading channel



· Update the BS antenna height for factory automation as below:
	BS antenna height
	10 m
Note: Other value (e.g. 3 m) is not precluded for evaluation 



· Update the layout for factory automation as below:
	Layout
	Single layer as defined in 38.802
Indoor floor: 12 BSs per 120 m x 50 m




Agreements:
· Reuse the simulation settings for power distribution use case for Rel-15 enabled use case with urban macro (applicable data packet size 32 bytes and 200 bytes) with the following modification: 
	Number of UEs per cell
	Up to 20
Companies to report the value used in the evaluations
Note: Example of the number of users can be 5, 10, 15, 20

	UE distribution
	80% of users are outdoors and 20% of users are indoors 
Indoor penetration loss is modelled according to low loss model 



Agreements:
· Reuse the simulation settings for factory automation use case for Rel-15 enabled use case with indoor hotspot with the following modification: 
	Number of UEs per cell
	Up to 20
Companies to report the value used in the evaluations
Note: Example of the number of users can be 5, 10, 15, 20

	UE distribution
	100% of users are indoor: 3 km/h UE-speed

	BS antenna height
	3 m 

	Channel model 
	ITU InH for 4 GHz



Agreements:
· The number of UEs in the above two agreements is the number of pure URLLC UEs.  
· For the case of evaluating multiplexing of eMBB and URLLC UEs sharing the same carrier, companies report the number of eMBB UEs used in the evaluations.

Agreements:
· Update the number of users per cell for factory automation in the table of simulation assumptions for evaluation as below:
	Number of UEs per cell
	Up to 40
Note: Example of the number of users can be 5, 10, 20, 30, 40


Note: The number of UEs in the above table is the number of pure URLLC UEs
Agreements:
· Update the number of users per cell for power distribution in the table of simulation assumptions for evaluation as below:
	Number of UEs per cell
	Up to 10 
Note: Example of the number of users can be 5, 10


Note: The number of UEs in the above table is the number of pure URLLC UEs
Note: the number of UEs per cell for all simulated cases are for evaluation purpose only and are not intended to reflect or to meet any requirements
Agreements:
For evaluating multiplexing of eMBB and URLLC UEs sharing the same carrier,
· Take FTP model 3 with 0.5 Mb file size or full buffer as the traffic model for eMBB
· Companies describe eMBB UE dropping 
· Evaluate spectral efficiency for eMBB UEs
· [bookmark: OLE_LINK30]Use cases with aperiodic traffics are prioritized for the evaluation of inter-UE multiplexing. Periodic traffic is not precluded for evaluation. 
· A certain ratio(s) of UEs that is not capable of the enhanced schemes can be assumed in the evaluation and company should report the ratio(s). 
· Performance impact to eMBB and URLLC UEs will be studied for inter-UE multiplexing.
· Evaluating URLLC UEs following the agreed performance metric for URLLC UEs in Rel-16
· eMBB UEs and URLLC UEs have the same subcarrier spacing (for evaluation purpose only)

Agreements:
Companies describes the following assumptions for evaluation:  
· Duplex mode: FDD or TDD (DL/UL configuration) 
· Blockage due to moving metal parts for channel model for factory automation 
· Other assumptions like TTI size, gNB/UE processing time, CSI measurement and reporting
· Detailed assumptions for carrier frequency 700 MHz and 2 GHz if evaluation is performed based on these carrier frequencies 
· If any, details on re-dropping or discarding UEs which do not satisfy certain channel quality

Agreements:
· In addition to existing agreements, reuse the simulation settings for power distribution use case for transport industry with the following modification:
	Parameters
	Value

	Layout
	Single layer - Macro layer: Road configuration in Figure 6.1.9-1 in 38.913 and BS placement as depicted in Figure A.1.3-1 in 36.885.

	UE antenna height
	3.0 m 



Agreements:
· Take the simulation settings in the following table for link-level simulation for all cases with urban macro: 
	Parameter
	Value

	Carrier frequency for evaluation
	4GHz

	Channel model
	TDL-C (delay spread: 300ns)  as in 38.901

	UE speed
	3 km/h for power distribution and Rel-15 enabled use case;
60 km/h for remote driving and ITS;

	BS antenna configuration
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
Higher BS antenna configurations for evaluation are not precluded  

	UE antenna configuration
	2 Tx/4 Rx antenna ports
Higher UE antenna configurations for evaluation are not precluded

	System bandwidth
	40 MHz

	Sub-carrier spacing
	30 kHz
Note: Other values for evaluation are not precluded. 

	Channel estimation
	Practical

	Receiver type
	MMSE

	Q value (i.e. SINR range) 
	Companies report the 5% Q value 


· Evaluation of 700 MHz and 2 GHz carrier frequency are not precluded. 

Agreements:
· Take the simulation settings in the following table for link-level simulation applicable for all cases with indoor hot-spot and factory automation for 4 GHz:  
	Parameter
	Value

	Carrier frequency for evaluation
	4GHz

	Channel model
	TDL-D (delay spread: 30ns)  as in 38.901
TDL-C (delay spread: 100ns) as in 38.901

Note: Companies report the modification of the channel model if any

	UE speed
	3 km/h, 30 km/h

	BS antenna configuration
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports
Higher BS antenna configurations for evaluation are not precluded  

	UE antenna configuration
	2 Tx/4 Rx antenna ports
Higher UE antenna configurations for evaluation are not precluded

	System bandwidth
	40 MHz

	Sub-carrier spacing
	30 kHz
Note: Other values for evaluation are not precluded.  

	Channel estimation
	Practical

	Receiver type
	MMSE

	Q value (i.e. SINR range) 
	Companies report the 5% Q value



Agreements:
· Take the simulation settings in the following table for link-level simulation applicable for all cases with indoor hot-spot and factory automation for 30 GHz:  
	Parameter
	Value

	Carrier frequency for evaluation
	30 GHz

	Channel model
	(working assumption) CDL-A (delay spread: 20 ns) as in 38.901 

	UE speed
	3 km/h, 30 km/h

	BS antenna configuration
	2 Tx/2 Rx antenna ports  

	UE antenna configuration
	2 Tx/2 Rx antenna ports

	System bandwidth
	160 MHz

	Sub-carrier spacing
	120 kHz
Note: Other values for evaluation are not precluded.  

	Channel estimation
	Practical

	Receiver type
	MMSE

	Q value (i.e. SINR range) 
	Companies report the 5% Q value



Agreements:
· The number of users per cell for remote driving/ITS is up to 10. 
· Examples for evaluation 2, 6, 10

Agreements:
· For evaluating remote driving and ITS, UE speed of 60 km/h is assumed for urban macro

Conclusion:
· PDCP duplication is not evaluated in RAN1 in this study item. 
· PDCP duplication is not always available/applicable. 
· Rel-15 higher layer mechanisms PDCP duplication may be applicable for improving reliability. 

Agreements:
[bookmark: OLE_LINK6]The performance metric for Rel-16 NR URLLC evaluation is either option 1 or option 2 below:
· Option 1: Percentage of users satisfying reliability and latency requirements
· Intend for the case with fixed number of UEs and fixed traffic model per UE 
· Option 2: URLLC capacity as defined in TR 38.802 with the modification as below:
	-	URLLC capacity and URLLC / eMBB multiplexing capacity
-	Definition: URLLC system capacity is calculated as follows:
-	C(L, R) is the maximum offered cell load under which Y% of URLLC UEs in a cell operate with target link reliability R under L latency bound
-	X = (100 – Y) % is the percentage of UEs in outage
-	A UE in outage is defined as the UE cannot meet both latency L and link reliability R bound
-	Companies report their assumption on X (e.g. 5% or 0%) 
- 	Companies report their assumption on the number of eMBB UEs deployed together with the URLLC UEs


· Intend for the case that the number of UEs and/or the data arrival rate is adjustable
· Adjusting the number of UEs should be applied to periodic deterministic traffic model 
· The value of X can be revisited in the next meeting 


Layer 1 enhancements 
Agreements:
· One PUSCH transmission instance is not allowed to cross the slot boundary at least for grant-based PUSCH.


UL inter UE Tx prioritization/multiplexing
Agreements:
· Potential UL power control enhancements are to be studied further:
· Enhanced dynamic power boost for URLLC UE
· Dynamic change of power control parameters, e.g. P0, alpha without SRI configured
· Enhanced TPC, e.g. increased TPC range, finer granularity
· Currently, the need of URLLC UE power change during one transmission instance is not envisioned
· Study the Enhanced dynamic power boost for URLLC UE, including at least the following aspects
· Feasibility of boosting UE power in power limited or interference limited scenarios
· Physical channel/signal used for the signalling 
· UE Processing timeline for the signalling
· UE monitoring behaviours for the signalling
· UE PDCCH monitoring capability, if the signalling is by PDCCH
· Methods to ensure the reliability of the signalling
· Type of gNB receiver should be reported
· Note:
· Other power control enhancements are not precluded. 
· No change of eMBB UE power control scheme is assumed in this study.


Enhanced UL grant-free transmissions 
Agreements:
· To study further from at least the following:
· Option 1: multiple active configured grant configurations for a BWP of a serving cell
· Option 2: repetition(s) across the boundary of a period P
· Option 3: one transmission cross boundary of a period P 
· FFS the UE behavior when repetitions are collided with the resource which are not available for UL transmissions 
· Note: Switch grant free to grant based retransmission which is available in Rel.15


RAN1#95 meeting
TR 38.824 v0.0.5 (R1-1814036) was endorsed. 
TR 38.824 v0.0.6 (R1-1814401) incorporating the agreements achieved in RAN1#95 meeting was endorsed by email approval. 
Remaining details on evaluation methodology 
Agreements:
· Companies report the value of X used in the evaluations (either ~5% or 0%).
· The value of X should be 0% if re-dropping is used in the evaluations. 

Agreements:
· No need to additionally evaluate aperiodic traffic model for factory automation.

Agreements:
· Confirm the working assumption: If 16Tx/16Rx antenna ports are additionally used, adopt the following configuration: (M, N, P, Mg, Ng; Mp, Np) = (8, 8, 2, 1, 1; 1, 8).

Agreements:
· Confirm the working assumption: for indoor hot-spot and factory automation at 30 GHz, the channel model is CDL-A (delay spread: 20 ns) as in 38.901.

Agreements:
Update simulation bandwidth in the tables of simulation assumptions for evaluation as below:
	Simulation bandwidth 
	40 MHz
NOTE: 
For FDD, 40 MHz for DL and 40 MHz for UL. Note that this is for evaluation purpose because there is no FDD bands identified at 4 GHz currently. 
For TDD, 40 MHz for DL/UL.



	Simulation bandwidth 
	160MHz
NOTE: For TDD, 160 MHz for DL/UL. No FDD bands identified at 30 GHz currently. 



Agreements:
Reuse the system level simulation assumptions at 4 GHz for power distribution and transport industry with urban macro scenario for evaluating 700 MHz with the following modifications: 
	BS antenna configuration
	2 Tx/2 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (8,1,2,1,1;1,1)
(dH, dV) = (N/A, 0.8)λ
+45°, -45° polarization

Note: 4 Tx/4 Rx as agreed for 4 GHz should be evaluated also

	UE antenna configuration
	2Tx/2 Rx antenna ports
(M, N, P, Mg, Ng) = (1,1,2,1,1)

2 Tx/4 Rx antenna ports 
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;
 
0°, 90° polarization

	Simulation bandwidth 
	10 MHz, 20 MHz   

Note: 10 MHz for DL and 10 MHz for UL for simulation bandwidth of 10 MHz; 20 MHz for DL and 20 MHz for UL for simulation bandwidth of 20 MHz

	SCS 
	30 KHz    
Note: Other values for evaluation are not precluded. 



Agreements:
Reuse the link level simulation assumptions at 4 GHz for urban macro for evaluating 700 MHz with the following modifications: 
	BS antenna configuration
	2 Tx/2 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (8,1,2,1,1;1,1)
(dH, dV) = (N/A, 0.8)λ
+45°, -45° polarization

	UE antenna configuration
	2Tx/2 Rx antenna ports
(M, N, P, Mg, Ng) = (1,1,2,1,1) 

2 Tx/4 Rx antenna ports 
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;

0°, 90° polarization

	Simulation bandwidth 
	10 MHz, 20 MHz   

Note: 10 MHz for DL and 10 MHz for UL for simulation bandwidth of 10 MHz; 20 MHz for DL and 20 MHz for UL for simulation bandwidth of 20 MHz

	SCS 
	30 KHz    
Note: Other values for evaluation are not precluded. 




Layer 1 enhancements: Potential enhancements to PDCCH 
Agreements:
For link-level PDCCH evaluation, the target operating BLER of DCI(s) scheduling HARQ-less PDSCH/PUSCH should be smaller than 1e-x in Rel-16 NR URLLC, at the 5%-tile SINR geometry.   
· x is the reliability requirement given in the table of representative use case for evaluation agreed in the RAN1#94bis meeting.
· The 5%-tile SINR geometry is obtained by system-level simulation assuming full buffer for a given evaluation scenario.
This target assumes no HARQ re-transmssion

Agreements:
· No change of DCI format 0_0/1_0 in CSS from Rel-16 URLLC study item perspective

Agreements:
· To further study DCI for URLLC with a size potentially smaller than that of Rel-15 fallback DCI
· Consider using Rel-15 fallback DCI as a starting point for Rel-16 URLLC DCI
· Target a reduction of at least 10-16 bits compared to Rel-15 fallback DCI
· Companies report how to achieve the DCI size reduction
· The link level performance gain from PDCCH reliability perspective 
· Check at least AL=16 
· PDCCH resource utilization considering all UEs in the cell
· Check AL=1/2/4/8/16 
· If retransmission is feasible with the latency bound, different BLER target can be used
· The PDCCH blocking probability when applicable  
· The performance impact from compact DCI including impact to PDSCH/PUSCH capacity when applicable
· The impact on PDCCH blind decoding/DCI size budget 
· The impact on PDSCH/PUSCH scheduling flexibility 
· At least Rel-15 enabled use cases should be evaluated for the above study


Layer 1 enhancements: Potential enhancements to UCI 
Agreements:
· Multiple PUCCHs for HARQ-ACK within a slot should be supported in R16.

Conclusion:
For supporting multiple PUCCHs for HARQ-ACK within a slot, companies are encouraged to provide following details when proposing a solution:
· How to separate HARQ-ACK multiplexing windows for different PUCCHs?
· How to indicate the starting symbol of different PUCCHs?
· How to indicate K1, e.g. in unit of slot, half-slot, a number of symbols or symbol?
· How to determine dynamic HARQ codebook?
· How to determine semi-static HARQ-ACK codebook?
· How to configure PUCCH resource sets, e.g. reuse R15 PUCCH resource set configurations or not?
· How to determine PUCCH resource for each PUCCH?
· How to do PUCCH resource overriding for HARQ-ACK multiplexing?
· Maximum number of PUCCH transmissions for HARQ-ACK allowed in a slot? 


Layer 1 enhancements: Potential enhancements to PUSCH
Agreements:
Support at least one of the following for one TB:
· One UL grant scheduling two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots
· One UL grant scheduling two or more PUSCH repetitions in consecutive available slots, with one repetition in each slot with possibly different starting symbols and/or durations
· N (N>=2) UL grants scheduling N PUSCH repetitions on consecutive available slots, with one repetition in each slot, and the i-th UL grant can be received before the end of the PUSCH transmission scheduled by the (i-1)th UL grant.
· FFS the definition of available slots


Layer 1 enhancements: Potential enhancements to Scheduling/HARQ/CSI Processing timeline 
Agreements:
· In order to evaluate the necessity to introduce a new N1/N2 timing capability in Rel. 16 eURLLC, the following aspects should be considered:
· Perform latency analysis to identify the set of scheduling configuration parameters for which the eURLLC latency requirement(s) can/cannot be satisfied under the NR Rel. 15 timing capabilities.
· To do this, the worst-case achievable latency should be considered.
· Perform system-level and/or link-level evaluations to investigate the gains brought by reducing N1/N2 and allowing for more (re-)transmissions within the eURLLC latency budget.
· For system-level evaluation, the performance metrics agreed for Rel. 16 eURLLC SI are applied.
· For link-level evaluation, at least the resource efficiency, i.e., the average number of REs used for completing the transmission of a TB, should be reported. The number of transmissions for successfully decoding a TB and the target BLER for each transmission should be reported.
· For both system-level and link-level evaluations, the simulation parameters agreed for Rel. 16 eURLLC SI are the baseline.
· For all aspects, the comparison reference point is Rel. 15 NR capability timing 2 for FR1 and Rel. 15 NR capability timing 1 for FR2.
· For all aspects, companies should report the assumed values for the following parameters:
· Alignment latency 
· The considered N1/N2 values
· SR periodicity in case the first PUSCH Tx is based on a dynamic grant
· SR reception to initial PUSCH grant processing time at the gNB
· PDCCH monitoring periodicity 
· The number of BDs/non-overlapping CCEs per monitoring occasion should be reported.
· For the purpose of this study, the possibility of enhancing the number of non-overlapping CCEs/BDs for NR eURLLC can be considered.
· Type-B time-domain allocation length for PDSCH/PUSCH channels 
· Time-domain allocation length for PDCCH, SR and PUCCH
· UE and gNB PDSCH/PUSCH decoding time
· The HARQ-ACK to reTx PDCCH  and PUSCH to reTx PDCCH processing time at the gNB 
· The maximum number of possible PUCCH transmissions carrying HARQ-ACK per slot
· Companies can report operation constraints (e.g., compact DCI, TB size, #RBs, #layers, #CCs, etc.) needed to enable reducing N1/N2.
· Note: If TDD is assumed, the DL/UL configurations should be reported.


UL inter UE Tx prioritization/multiplexing 
Agreements:
· Use cases
· At least Rel-15 enabled use cases should be assumed for evaluation
· 1ms air interface delay for 32bytes should be evaluated as the baseline.
· Others assumptions (e.g. 1 or 4ms for 200bytes) should be considered, if provided. 
· Evaluation of power distribution should be considered, if provided
· 2ms air interface delay is assumed
	Use case
(Clause #)
	Reliability (%)
	Latency (ms)
	Data packet size  and traffic model
	Description 

	Power distribution
(22.804:5.6.4 &5.6.6)
	99.9999
	5(end to end latency)

Note: 2-3 ms air interface latency 
	DL & UL:
100 bytes 

ftp model 3 with arrival interval 100 ms
	Power distribution grid fault and outage management 

	Rel-15 enabled use case (e.g. AR/VR)  
	99.999 
	1ms (air interface delay) for 32 bytes

1 ms and 4 ms (air interface delay) for 200 bytes 
	DL & UL:
32 and 200 bytes 

FTP model 3 or periodic with different arrival rates
	



· Traffic model
· eMBB: company can select between the following options
· Full buffer, 2 eMBB UEs per cell
· FTP model 3, 10 eMBB UEs per cell, with medium to high cell load for eMBB traffic.  
· URLLC: 
· For Rel-15 enabled use cases: 10 URLLC UEs per cell
· For power distribution : 10 URLLC UEs per cell
· Metrics
· eMBB: Cell throughput for full buffer traffic; UE perceived throughput for FTP model 3 traffic. 
· URLLC: 
· Company shall report whether maximum URLLC capacity has been reached
· URLLC metrics as previous agreement
· Option 1: Percentage of users satisfying reliability and latency requirements
· Option 2: URLLC capacity as defined in TR 38.802 with the modification as below:
	-	URLLC capacity and URLLC / eMBB multiplexing capacity
-	Definition: URLLC system capacity is calculated as follows:
-	C(L, R) is the maximum offered cell load under which Y% of URLLC UEs in a cell operate with target link reliability R under L latency bound
-	X = (100 – Y) % is the percentage of UEs in outage
-	A UE in outage is defined as the UE can not meet both latency L and link reliability R bound
-	Companies report their assumption on X (e.g. 5% or 0%) 
- 	Companies report their assumption on the number of eMBB UEs deployed together with the URLLC UEs



· Rel-15 processing timeline capability #2 is used for URLLC UEs 
· The following shall be reported
· Resource utilization 
· Number of packets generated per URLLC user in the simulation
· Coupling loss CDFs of URLLC and eMBB UEs 
· Percentage of UEs in outage
· ~5% if re-dropping is not used
· 0% if re-dropping is used
· Company can optionally report
· PDCCH overhead, for example the number of cancelation indications in the simulation. 
· Detailed modelling shall be described, including at least the following
· For UL cancelation indication: UE monitoring periodicity, processing timeline, cancelation with or without resuming
· For power control: exact power control scheme, e.g. semi-static or dynamic power control with details
· Retransmission modelling


Enhanced UL grant-free transmissions 
The following agreements on multiple active configured grant configurations are relevant for RAN2 (FS_NR_IIOT):
Agreements:
· Multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency 
· FFS details
· Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing
· Send LS to RAN2 – R1-1814112, which is endorsed by updating “kindly asks”, and final LS is in R1-1814116
· RAN1 kindly ask RAN2 to take RAN1 agreements into account in their future work

Agreements:
· One PUSCH transmission instance is not allowed to cross the slot boundary for UL configured grant 
Agreements:
· For whether to support explicit HARQ-ACK for configured grant for UL, at least study further gNB’s missed detection performance of the PUSCH under configured grant
· Study how to resolve gNB’s missed detection if it is an issue 
· Study should take at least following into account:
· Companies report the false alarm target 
· Companies report the DMRS configuration assumptions
· The number of UEs sharing the time/frequency-domain grant free resource: 1 is the baseline, larger than 1 can also be considered


The following agreements are relevant for SA2/RAN2/RAN3 and are related to SA2 LS in S2-1811555 (SA2 study FS_5G_URLLC):
The draft LS R1-1814128 “Draft response to LS on redundant transmission for URLLC” is endorsed by add ccing to RAN2 & RAN3. Final LS is approved in R1-1814191. The main content of the LS reply R1-1814191 is as below:
With respect to the third deployment scenario in terms of frequency planning for the network, frequently changing frequency allocation between gNBs in geographic area may result in inter-frequency measurements and frequent inter-frequency handover. 
For uniform and dedicated frequency allocation between gNBs and uniform frequency planning in a portion of the network, given that the coverage for different bands or carriers may be different, there may be potential challenge for network planning to guarantee the two RGs operate on different bands or carriers but achieve almost the same coverage.
RAN1 is not able to provide any recommendation on the deployment scenarios to be assumed in the SA study. RAN1 does not have the expertise to assess if solution#10/solution#2 is feasible or not in all deployment scenarios.
2.1.2	Remaining Open issues
1. Establish baseline performance achievable with Rel-15 URLLC
1. Further investigate Layer 1 enhancements for further improved reliability/latency and for other requirements related to the use cases identified 
1. PDCCH enhancements
1. UCI enhancements 
1. PUSCH enhancements
1. Enhancements to scheduling/HARQ/CSI processing timeline (UE and gNB)
1. Further study UL inter UE Tx prioritization/multiplexing 
1. Further study enhanced UL grant-free transmission 

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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[234] R1-1813577	On Physical Layer Enhancements for NR URLLC	CEWiT
[235] R1-1812157	Intra-UE Prioritization and Multiplexing of  UL Transmissions	Ericsson
[236] R1-1812159	Transmit Diversity for Rel-16 URLLC	Ericsson
[237] R1-1812160	Uplink Power Control Enhancement for NR URLLC	Ericsson
[238] R1-1812316	CSI measurement for URLLC	vivo
[239] R1-1812317	Power control for URLLC	vivo
[240] R1-1812391	Further issues related to URLLC enhancement	ZTE
[241] R1-1812392	Issues on URLLC resource allocation	ZTE
[242] R1-1812576	HARQ-ACK enhancements with BWP switching for NR URLLC	LG Electronics
[243] R1-1812832	Resource allocation enhancements for NR URLLC	OPPO
[244] R1-1812833	On eMBB and URLLC data differentiation	OPPO
[245] R1-1813556	Enhanced CSI measurement and reporting for URLLC	Huawei, HiSilicon
[246] R1-1813669	Compact DCI  for URLLC	Huawei, HiSilicon
[247] R1-1813670	PDCCH repetition for URLLC	Huawei, HiSilicon
[248] R1-1812161	Inter-UE Prioritization and Multiplexing of  UL Transmissions	Ericsson
[249] R1-1813328	UL inter UE transmission multiplexing	NTT DOCOMO, INC.
[250] R1-1814031	Summary of UL inter UE Tx prioritization/multiplexing	vivo
[251] R1-1814261	Summary#2 of UL inter UE Tx prioritization/multiplexing	vivo
[252] R1-1813926	UL inter-UE transmission prioritization and multiplexing	Huawei, HiSilicon	(rev of R1-1812225)
[253] R1-1812318	UL inter UE Tx prioritization for URLLC	vivo
[254] R1-1812378	Power control enhancements for dynamic UL multiplexing between URLLC and eMBB	MediaTek Inc.
[255] R1-1812389	On UL inter UE Tx prioritization/multiplexing	ZTE
[256] R1-1812415	Discussion on UL preemption indication	Fujitsu
[257] R1-1812419	UL inter-UE multiplexing of eMBB and URLLC	NEC
[258] R1-1812505	On enhanced inter-UE multiplexing for eURLLC	Intel Corporation
[259] R1-1812577	Discussion on UL inter UE Tx prioritization	LG Electronics
[260] R1-1812632	Discussion on inter-UE UL multiplexing	CATT
[261] R1-1812745	Inter-UE uplink multiplexing of URLLC & eMBB traffics	Sony
[262] R1-1812819	Consideration on UL inter UE Tx prioritization and multiplexing	OPPO
[263] R1-1812886	Discussion on UL inter UE Tx prioritization/multiplexing	CMCC
[264] R1-1812998	Uplink inter UE multiplexing/prioritization for enhanced URLLC	Samsung
[265] R1-1813063	Discussion on UL inter UE Tx prioritizationmultiplexing	Spreadtrum Communications
[266] R1-1813089	UL inter-UE multiplexing between eMBB and URLLC	China Telecommunications
[267] R1-1813098	UL inter UE Tx prioritization/multiplexing	ETRI
[268] R1-1813117	Solutions for UL inter-UE multiplexing between eMBB and URLLC	Nokia, Nokia Shanghai Bell
[269] R1-1813134	On NR URLLC UL inter UE Tx prioritization/multiplexing	Panasonic
[270] R1-1813236	Potential enhancements for UL inter-UE multiplexing 	InterDigital, Inc.
[271] R1-1813385	Views on pre-emption for UL inter UE Tx multiplexing	Mitsubishi Electric Co.
[272] R1-1813388	Views on inter-UE Prioritization and Multiplexing of UL Transmission	China Unicom
[273] R1-1813929	UL inter UE Tx prioritization-multiplexing	Qualcomm Incorporated	(rev of R1-1813437)
[274] R1-1813513	Discussion on power control mechanism for UL inter UE Tx multiplexing	ASUSTEK COMPUTER (SHANGHAI)
[275] R1-1813542	Considerations on UL inter-UE multiplexing for URLLC	Sequans Communications
[276] R1-1812797	On NR URLLC enhancements for grant-free transmission	Panasonic Corporation
[277] R1-1813884	Enhancement for UL grant-free transmissions	ZTE
[278] R1-1813936	Summary of 7.2.6.3 Enhanced UL grant-free transmissions	NTT DOCOMO
[279] R1-1814112	[DRAFT] LS on multiple active configured grant configurations	NTT DOCOMO
[280] R1-1814318	Offline discussions for 7.2.6.3 Enhanced UL grant-free transmissions	NTT DOCOMO
[281] R1-1812162	Enhancement of Configured Grant for NR URLLC	Ericsson
[282] R1-1812226	Enhanced UL configured grant transmissions	Huawei, HiSilicon
[283] R1-1812319	Enhanced UL grant-free transmissions  for URLLC	vivo
[284] R1-1812379	Study and evaluation of configured-grant enhancements for URLLC	MediaTek Inc.
[285] R1-1812506	On enhanced Configured Grant PUSCH for eURLLC	Intel Corporation
[286] R1-1812578	Discussion on enhancement for grant-free transmission	LG Electronics
[287] R1-1812633	On enhancements to configured UL grant operation	CATT
[288] R1-1812746	Discussion on enhanced UL grant-free transmissions	Sony
[289] R1-1812820	Grant free transmission enhancement	OPPO
[290] R1-1812999	Potential enhancement for UL grant-free transmission	Samsung
[291] R1-1813069	Discussion on UL grant-free transmission enhancements	Spreadtrum Communications
[292] R1-1813118	On Configured Grant enhancements for NR URLLC	Nokia, Nokia Shanghai Bell
[293] R1-1813137	On Uplink Grant Free Transmission for Rel-16 NR	Dish Network
[294] R1-1813237	Potential enhancements for UL configured grant 	InterDigital, Inc.
[295] R1-1813329	Enhanced UL transmission with configured grant for URLLC	NTT DOCOMO, INC.
[296] R1-1813356	Enhanced UL grant-free transmissions for URLLC operation	Motorola Mobility, Lenovo
[297] R1-1813438	Enhanced SPS and grant-free transmissions	Qualcomm Incorporated
[298] R1-1813509	Enhanced UL grant-free transmissions to support URLLC	CAICT
[299] R1-1813528	Discussion on Configured Grant Enhancements	III
[300] R1-1813537	Discussion on enhanced UL grant-free transmissions	KDDI Corporation
[301] R1-1813543	Enhancements for grant free transmissions	Sequans Communications
[302] R1-1813709	Support for Enhanced UL Grant Free Transmission	Fraunhofer IIS
[303] R1-1814024	Summary of remaining details on evaluation assumptions and evaluation results	Huawei, HiSilicon
[304] R1-1814285	Summary of remaining details on evaluation assumptions and evaluation results	Huawei
[305] R1-1812158	Initial Transmission Opportunity in UL Configured Grant	Ericsson
[306] R1-1812163	Remaining Details on Evaluation Methodology and Simulation Assumptions for Rel-16 NR URLLC		Ericsson
[307] R1-1813969	Channel Model for Factory Automation Scenario	Ericsson	
[308] R1-1813970	Evaluation of URLLC Power Distribution Scenario	Ericsson	
[309] R1-1812166	Evaluation of URLLC Factory Automation Scenario	Ericsson
[310] R1-1813971	Evaluation of URLLC Transport Industry Scenario	Ericsson	
[311] R1-1812168	Evaluation of Rel-15 Enabled URLLC Use Cases	Ericsson
[312] R1-1812169	Latency Evaluation of Rel-15 URLLC	Ericsson
[313] R1-1813972	Alignment Delay Study for URLLC Latency	Ericsson	
[314] R1-1812219	Remaining evaluation assumptions and methodology for Rel-16 NR URLLC	Huawei, China Southern Power Grid, HiSilicon
[315] R1-1812220	Simulation results on the baseline performance achievable with Rel-15 URLLC for the identified use cases	Huawei, HiSilicon
[316] R1-1812320	UL intra UE Tx prioritization for URLLC	vivo
[317] R1-1812321	DL intra UE Tx prioritization for URLLC	vivo
[318] R1-1812388	Remaining issues on URLLC evaluation	ZTE
[319] R1-1812579	Preliminary evaluation results for NR URLLC	LG Electronics
[320] Late submission
[321] R1-1812681	UL intra-UE transmission prioritization and multiplexing	Huawei, HiSilicon
[322] R1-1812689	Discussion on differentiation of eMBB and URLLC services	Huawei, HiSilicon
[323] R1-1812690	DL intra-UE transmission prioritization and multiplexing	Huawei, HiSilicon
[324] R1-1812821	Consideration on UL intra UE Tx prioritization and multiplexing	OPPO
[325] R1-1813850	Use cases and simulation assumptions on 700MHz	ZTE	
[326] R1-1813851	Geometry calibration and preliminary results of URLLC evaluation	ZTE	(rev of R1-1812933)
[327] R1-1813000	Remaining details for evaluation assumption	Samsung
[328] R1-1813119	URLLC downlink system-level performance evaluation for factory automation	Nokia, Nokia Shanghai Bell
[329] R1-1813175	URLLC Use Cases and Deployments for Beyond 52.6 GHz	Ericsson Inc.
[330] R1-1813238	Preliminary performance evaluations for AR-VR	InterDigital, Inc.
[331] R1-1813330	URLLC system-level performance evaluation	NTT DOCOMO, INC.
[332] R1-1813439	eURLLC Considerations for Factory Automation	Qualcomm Incorporated
[333] R1-1813440	Simulation Results for Factory Automation	Qualcomm Incorporated
[334] R1-1813536	Discussion on UL intra UE Tx prioritization and multiplexing	WILUS Inc.
[335] R1-1813557	Scheduling reliable retransmission	Huawei, HiSilicon
[336] R1-1813664	Intra-UE UCI multiplexing	Huawei, HiSilicon
[337] R1-1813682	Baseline performance achievable with Rel-15 URLLC for power distribution	Huawei, HiSilicon
[338] R1-1813683	Baseline performance achievable with Rel-15 URLLC for factory automation	Huawei, HiSilicon

v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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