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1
Introduction
In [1] there has been agreements on the transmitter design aspects, aspects for the evaluation of receiver complexity, basic procedures, system-level evaluation methodology and traffic model, as well as some clarifications on the link and system level evaluation parameters. We propose to include the following text to the TR 38.812.
References
 [1] 3GPP, Chairman’s notes on RAN1#93.
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6
Uplink NOMA receivers
…

9
System level performance evaluation
9.1
Performance metrics

The following performance metrics are used for NOMA study from system level point of view.
1) mMTC
…
· The baseline for system-level performance comparison is 
· UL transmission with configured grant type 1 or type 2 in Rel.15 NR.

·  Companies to report the link adaptation assumptions, if any.

· The DMRS collision, if any, should be taken into account.
· For the evaluation of NOMA schemes
· UL transmission with configured grant type 1 or type 2 in Rel.15 NR as staring point

·  Companies to report the link adaptation assumptions, if any.

·  The MA signature (including DMRS) is semi-statically configured.

· The MA signature collision, if any, should be taken into account.
· FFS: to demonstrate the potential NOMA gain under grant-free transmission with random selection of MA signatures, where collision of MA signature should be considered.

· The grant-free definition follows NR SI.

2) URLLC
…
· Simplified system-level evaluations can be used for URLLC scenario as detailed as follows:
· Mean BLER of a UE can be used to represent the reliability of the UE. 
· Note: Further considerations can be reviewed, e.g. the deviation of BLER about the mean BLER.
3) eMBB

…

· The baseline for system-level performance comparison can be 
· Configured grant type 1 or type 2 in Rel.15 NR.

· The DMRS collision, if any, should be taken into account.
· Companies to report the link adaptation assumptions, if any.

· UL transmission with dynamic grant

· Details to be reported.

· The signalling overhead should be reported.

· For the evaluation of NOMA schemes
· Configured grant type 1 or type 2 in Rel.15 NR.

·  The MA signature (including DMRS) is semi-statically configured.

· The MA signature collision, if any, should be taken into account.
· Companies to report the link adaptation assumptions, if any.

· UL transmission with dynamic grant

· Details to be reported.

· The signalling overhead should be reported.

· FFS: to demonstrate the potential NOMA gain under grant-free transmission with random selection of MA signatures, where collision of MA signature should be considered.
· The grant-free definition follows NR SI.
9.2
Evaluation results
…
Annex A: simulation scenarios and assumptions
A.1
Link level simulation assumptions
Table I: System-level evaluation assumptions
	Parameters
	mMTC
	URLLC
	eMBB
	Further specified values

	…

	Allocated bandwidth
	6 as the starting point
	12 for 60kHz SCS, and 24 for 30kHz SCS as the starting point
	12 as the starting point
	For high payload such as 75 bytes, larger number of RBs can be considered.

	Channel estimation
	Ideal channel estimation results should be reported for calibration

Realistic channel estimation
Reuse the NR design for evaluation purpose for number of DMRS ports <= 12; (Other DMRS designs are not precluded for the NOMA study)
For number of DMRS ports > 12, The DMRS overhead should not be less than NR design for evaluation purpose. (FFS extending DMRS design for the NOMA study)
	

	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]
SNR is defined as the mean received power over the allocated bandwidth per OFDM symbol carrying data, divided by noise power per OFDM symbol within the allocated bandwidth.

	Timing offset
	0 as starting point. 
For grant-free without perfect TA (asynchronous), value is within [0,  y] as starting point, where y has two values at least for the purpose of evaluation:

•
Case 1: CP/[2] < y <= CP+rms_DS, with detailed value FFS

•
Case 2: 2*CP>=y > CP, with detailed value FFS

•
Additional value(s) for y are not precluded

•
Possible down-selection can still be discussed

	

	Frequency error
	0 as starting point. Also evaluate uniform distribution between -70 and 70 Hz for 700MHz carrier frequency, and uniform distribution between [-140] and [140] Hz for 4GHz carrier frequency.
	

	…


A.1.2 Link level evaluation assumptions for calibration purpose
Table A.1-2 LLS assumptions for calibration purpose
	Implementation assumptions
	Values

	LDPC decoding algorithm
(e.g. MaxLogMAP or LogMAP, fully parallel or row parallel)
	Companies to report

	Number of LDPC decoding iteration
	Companies to report (e.g., 50 for flooding, 25 for layered)

	Modulation for 10/20 bytes
	QPSK

	Modulation for 75/150 bytes
	QPSK

	Channel Estimation
	Ideal

	Channel Model
	AWGN, TDL-A with 30ns (3km/h), TDL-C with 300ns (3km/h), no spatial correlation

Initialize channel realization at each slot

	Total number of slots
	1000 for eMBB/mMTC AWGN

10000 for eMBB/mMTC fading channel

[50000] for URLLC AWGN

[100000] for URLLC fading channel

	System bandwidth
	10 MHz


…

A.3

System level simulation assumptions
A.3.1 Simulation assumptions for system level evaluations.
Table A.3-1: System-level evaluation assumptions
	Parameters
	mMTC
	URLLC
	eMBB
	Further specified values

	Inter-BS distance
	[1732]m 
	200m for 4GHz or 500m for 700MHz
	200m
	

	Carrier frequency
	700MHz
	4GHz or 700MHz
	4GHz
	

	Simulation bandwidth
	6 PRBs as starting point
	12 PRBs
	12 PRBs
	Bandwidth for uplink transmission
FFS whether or not to introduce system bandwidth in SLS

	Channel model
	UMa in TR 38.901
The building penetration model defined in Table 7.4.3-3 in TR 38.901 is used for SLS with frequencies below 6 GHz.
	

	UE distribution
	For mMTC: 

20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell

Companies are encouraged to check whether the percentage of UEs whose CL > 144 dB is significant (e.g., 5%) and the CDF of the CL. Further discuss the percentage of outdoor UEs, to be finalized in May meeting.

For URLLC with 4GHz and 200m ISD
20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell

For URLLC with 700MHz and 500m ISD

20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell. Other option(s) not precluded, e.g., 80% of users are outdoors (3km/h), 20% of users are indoor (3km/h).
For eMBB

20% of users are outdoors (3km/h), 80% of users are indoor (3km/h); Users dropped uniformly in entire cell
	


Note: other values can be considered.
· For SLS in mMTC and eMBB, the packet drop rate (PDR) is defined as (the number of packets in outage) / (the number of packets generated), where a packet is in outage if this packet failed to be successfully decoded by the receiver beyond
·  “packet dropping timer”, or
· The packet dropping timer can be set to 1 second as the starting point.
· “maximum number of HARQ transmission(s)”

· 1 and 8 as starting point

· The HARQ timing is FFS
· For URLLC, the target reliability is 99.999% and the target delay requirement is 1ms (for 60 bytes) and 4ms (for 200bytes) as starting point.
A.3.2 Traffic model for system-level evaluations
...

· For URLLC scenario:
· Packet arrival per UE can be based on either option 1 or option 2
· Option 1: FTP Model 3 with Poisson arrival;
· Option 2: Periodic packet arrivals.
· Packet size: 
· Single fixed value per simulation: 60 bytes and 200 bytes

· higher layer protocol overhead included
· For eMBB scenario:
· Packet arrival per UE: FTP Model 3 with Poisson arrival
· Packet size:
· [40]~[600] bytes Pareto distribution, with shaping parameter alpha = [1.5] as starting point.
· Further refinement can be further discussed in RAN1#94
A.3.3 System-level assumptions for calibration purpose
For calibration of the CDFs of coupling loss and downlink geometry averaged over two antenna ports, use the assumption in the following Table.
Table A.3-2 System-level assumptions for calibration purpose
	Parameters
	Case 1
	Case 2
	Case 3

	Layout
	Single layer - Macro layer: Hex. Grid

	Inter-BS distance
	1732m 
	500m 
	200m

	Carrier frequency
	700MHz
	700MHz
	4GHz

	Channel model
	UMa in TR 38.901

	UE Tx power
	Max 23 dBm

	BS Tx power
	Max 46 dBm

	BS antenna configurations
	2 ports: (M, N, P, Mg, Ng) = (10, 1, 2, 1, 1), +-45 Polarization

dH = dV = 0.8λ;

	BS antenna downtilt
	92
	98
	102

	BS antenna height
	25m

	BS antenna element gain + connector loss
	8 dBi, including 3dB cable loss

	BS receiver noise figure
	5dB

	UE antenna configuration
	1

	UE antenna height
	Follow the modelling of TR 38.901

	UE antenna gain
	0dBi

	UE distribution
	Follow the evaluation assumptions

	UE power control
	Open loop PC, P0 = [-90] dBm, alpha = 1.

	HARQ/repetition
	1

	UE attachment
	Refer to 36.873
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