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1	Introduction
This document is to summarize the offline discussions on the link-level simulation assumptions, and some of the performance metrics.

2	Proposed link-level parameters and performance metrics
Note: the yellow highlighted items will be further discussed by Thursday.
Offline proposal 1: 
· Adopt the parameters in the following table for link-level evaluations of NOMA study.
[bookmark: _Ref505757384]Table 1 Link-level evaluation assumptions
	Parameters
	mMTC
	URLLC
	eMBB
	Further specified values

	Carrier Frequency
	700 MHz
	700 MHz or 4 GHz 
	4 GHz, 700 MHz as optional
	

	Waveform 
(data part)
	CP-OFDM and DFT-s-OFDM
	CP-OFDM as starting point
	CP-OFDM as starting point
	

	Channel coding
	To be downselected in RAN1#92.
Alt. 1: 
mMTC: LTE turbo as starting point (other channel coding schemes not precluded)
URLLC: LTE turbo as starting point
 eMBB: NR LDPC 
Supporting companies (10): Intel, DCM, HW, InterDigital, Sony, CATT, ETRI, NICT, Hughes, VDF
Alt. 2:
NR LDPC for all three scenarios
Supporting companies (5): QC, E///, Samsung, Nokia, VDF

Alt. 3: 
mMTC: LTE turbo as starting point (other channel coding schemes not precluded)
URLLC: NR LDPC
 eMBB: NR LDPC 
Supporting companies (9 ): LGE, QC, InterDigital, ETRI, Samsung, ZTE, Nokia, Hughes, VDF

Alt. 4:
LTE turbo for all three scenarios 
Supporting companies (10): HW, LGE, InterDigital, CMCC, CATT, Sony, DCM, NICT, ETRI, Nokia

	The choice of channel coding here is only for the performance evaluation purpose for NOMA study

	Numerology 
(data part)
	SCS = 15 kHz, #OS = 14
	SCS = 60 kHz, #OS = 7 (normal CP) or 6 (ECP), or 
SCS = 30 kHz, #OS = 4
(taken into account carrier frequency)
	SCS = 15 kHz
#OS = 14
	

	Allocated bandwidth
	6 as the starting point
	12 as the starting point
	12 as the starting point
	For high payload such as 75 bytes, larger number of RBs can be considered.

	Target per UE spectral efficiency 
TBS per UE
	At least five TBS that are [10, 20, 40, 60, 75] bytes. Other values higher than 10 bytes are not precluded.
Lower than 0.1 bits/RE is optional
	At least five TBS that are [10, 20, 40, 60, 75] bytes. Other values higher than 10 bytes are not precluded.
	At least five TBS that are [20, 40, 80, 120, 150] bytes. Other values higher than 20 bytes are not precluded.
	#bits per RE calculation does not include DMRS overhead (e.g., REs of one every 7 symbols for DMRS would not be used to carry the data)


	Target BLER for one transmission
	10%
	[0.1%]
	10%
	

	Number of UEs multiplexed in the same allocated bandwidth
	To be reported by companies. 

	

	BS antenna configuration
	2 Rx or 4 Rx for 700MHz,
4Rx or 8 Rx for 4 GHz 
8Rx as optional
	CDL model in 38.901 should be considered for 8Rx

	UE antenna configuration
	1Tx  
	

	Propagation channel & UE velocity
	TDL-A 30ns and TDL-C 300ns in TR38.901, 3km/h, CDL optional
	

	Max number of HARQ transmission
	1 as starting point. 
	1 as starting point. More values, [2 or 4], for URLLC can be used.
	1 as starting point.
	

	Channel estimation
	Ideal channel estimation results should be reported for calibration

Realistic channel estimation
	

	MA signature allocation (for data and DMRS)
	Fixed/Random
	Proponents report the details of  random MA signature allocation (whether without or with collision)

	Distribution of avg. SNR
	Both equal and unequal

	Equal
	Both equal and unequal
	Uniform discrete values for unequal case,, range [x - a, x + a] (dB) with 1 dB step, where x is the average SNR among UEs, and the deviation  [a=3]

	Timing offset
	0 as starting point. For grant-free without perfect TA, value is TBD
	

	Frequency error
	0 as starting point. The value(s) is TBD. 
	

	Traffic model for link level
	Full buffer as starting point. Non-full-buffer model (like Poisson arrival of fixed packet size) is optional.
	

	For link level calibration purpose only
	OMA single user whose spectral efficiency is the same as per UE SE in NOMA. AWGN curves can be provided also.

	





Offline proposal 2: 
· Adopt the following table as the possible metrics for NOMA study from link level point of view.
Table 2 Example Metrics from link level point of view
	Possible performance metrics 
	· BLER vs. per UE SNR at given per UE SE  
· Note: Number of UE should be reported for each curve
· Sum throughput v.s. SNR at given BLER level 
· Note: Number of UE and per UE SE should be reported at each SNR point
· MCL 


	Possible implementation related metrics
	· PAPR/cubic metric
· Rx complexity and processing latency
· FFS:  Configuration/Scheduling flexibility
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3. Simulation methodology and performance metrics
Due to the limited time of offline discussion, only the performance metric for mMTC is discussed and the following consensus were made. For the performance metrics of other use scenarios and the detailed system-level simulation assumptions, we may continue offline or email discussions by the next meeting.
3.1 mMTC
Offline proposal 3:
· Based on Rel-14 NOMA study, the following performance metric can be considered a starting point for system level simulation for NOMA in mMTC:
· Higher layer packet drop rate vs. higher layer packet arrival rate, based on the evaluation results, connection density and connection efficiency can be derived and reported. 
· FFS per UE higher layer packet drop rate vs. high layer packet arrival rate 
· FFS how to derive the connection density/efficiency.
· Higher layer packet is considered as dropped when the packet is not successfully delivered to upper layer within [x] s.


Note: the following part is not fully discussed in the offline sessions.
3.2 URLLC
Non-full buffer traffic model can be used to evaluate NOMA performance in URLLC systematically. However, the simulation burden would be very high for the reliability of 10-5 level, since the simulation time is very long, especially with non-full buffer traffic. A simplified system level simulation method described as below can be considered:
Calculating the receiving SINR of a packet transmitted by a UE, deriving the BLER based on the SINR and link to system model, then after the simulation is over, average BLER of all packets transmitted by the UE during the configured simulation time can be calculated, and the average BLER can be set as the transmission reliability of this UE.
This simplified method is equivalent to multiplying one transmission of a UE many times (e.g. tens of thousands). It may lose some accuracy, but can reduce the simulation time significantly.
Based on this method, percentage of users satisfying reliability and latency requirements under configured traffic load can be simulated, and correspondingly the supported traffic load or system capacity can be derived with the percentage no less than a threshold. Fig. 2 shows a performance metric for NOMA in URLLC based on percentage of users satisfying requirements vs. traffic load for example. 
[image: ]
Figure 2 An example of performance metric for NOMA in URLLC
3.3 eMBB
For eMBB, the performance requirement usually focuses on data rate or throughput for grant-based, yet for small packets transmission, signaling overhead is an issue worthy of attention. When NOMA is applied to eMBB, the performance can be evaluated by system level simulation (SLS) with non-full buffer traffic, focusing on grant-free transmission to enjoy the benefit of signal overhead reduction. 
Therefore, the performance metric can be the packet error rate vs. traffic load or system capacity. Fig. 3 shows a performance metric for NOMA in eMBB.
[image: ]
Figure 3 An example of performance metric for NOMA in eMBB

4	System level simulation assumptions
To be added
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