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1 Introduction
In RAN1 #101e meeting, good progress on estimation method and simulation assumptions for FR1 had been achieved as follows:
· Adopt the following target data rates for eMBB performance evaluation for FR1.

· Urban scenario: DL 10Mbps, UL 1Mbps

· Rural scenario: DL 1Mbps, UL 100kbps

· 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: asepcts 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
Meanwhile most of simulation assumptions for PUCCH, PDCCH, PUSCH, PDSCH, and PRACH has been aligned between different companies.
In this contribution, we present initial evaluation of PUSCH for FR1 based on the simulation assumption derived in last meeting. And we give our views on the remaining issues which was not reach an agreement in last meeting.
2 Discussion 
2.1 Evaluation results of PUSCH
In this section, we will present some preliminary results for FR1. According to that PUSCH which with a higher priority, the evaluation results for PUSCH will be firstly proposed. The assumption of simulation is listed in annex. The summary of the required SNR and baseline performance are listed in table 1 to table 4.
Table 1. The required SNR of PUSCH for 100Kbps eMBB service-2 Receive chains
	Rural

	Carrier
	Service and data rate
	Frame structure
	Pathloss model
	The number of PRBs
	Required SNR (dB)
	Receive chains
	Baseline performance(dB)

	4GHz
	100Kbps for eMBB
	DDDSUDDSUU
	NLOS

(O-to-I)
	4
	-1.5
	2
	126.88

	
	
	
	
	8
	 -5.1
	2
	127.47

	
	
	DDDSU
	NLOS

(O-to-I)
	4
	-0.1
	2
	125.48

	
	
	
	
	8
	-3.7
	2
	127.07


Table 2. The required SNR of PUSCH for 100Kbps eMBB service-4 Receive chains
	Rural

	Carrier
	Service and data rate
	Frame structure
	Pathloss model
	The number of PRBs
	Required SNR (dB)
	Receive chains
	Baseline performance(dB)

	4GHz
	100Kbps for eMBB
	DDDSUDDSUU
	NLOS

(O-to-I)
	4
	-6.3
	4
	131.68

	
	
	
	
	8
	-9.3
	4
	131.67

	
	
	DDDSU
	NLOS

(O-to-I)
	4
	-4.9
	4
	130.28

	
	
	
	
	8
	-8.1
	4
	130.47


Table 3. The required SNR of PUSCH for 1Mbps eMBB service-2 Receive chains
	Urban
	

	Carrier
	Service and data rate
	Frame structure
	Pathloss model
	The number of PRBs
	Required SNR (dB)
	Receive chains
	Baseline performance(dB)

	4GHz
	1M Kbps for eMBB
	DDDSUDDSUU
	NLOS

(O-to-I)
	20
	-1.191
	2
	111.251

	
	
	
	
	30
	-4.031
	2
	112.331

	
	
	
	
	40
	-5.122
	2
	112.372

	
	
	DDDSU
	NLOS

(O-to-I)
	20
	0.844
	2
	108.316

	
	
	
	
	30
	-1.931
	2
	110.231

	
	
	
	
	40
	-3.6
	2
	112.85


Table 4. The required SNR of PUSCH for 1Mbps eMBB service-4 Receive chains

	Urban
	

	Carrier
	Service and data rate
	Frame structure
	Pathloss model
	The number of PRBs
	Required SNR (dB)
	Receive chains
	Baseline performance(dB)

	4GHz
	1M Kbps for eMBB
	DDDSUDDSUU
	NLOS

(O-to-I)
	20
	-5.477
	4
	115.537

	
	
	
	
	30
	-7.418
	4
	115.718

	
	
	
	
	40
	-8.747
	4
	115.997

	
	
	DDDSU
	NLOS

(O-to-I)
	20
	-3.379
	4
	112.539

	
	
	
	
	30
	-5.717
	4
	114.017

	
	
	
	
	40
	-7.306
	4
	116.556


2.2 Views on remaining issues
Based on the conclusion about evaluation methodology made in last meeting, the first step is to obtain the required SINR for the physical channels under target scenarios and service/reliability requirements. Then identifying the baseline performance based on required SINR and link budget template.  Given that there are different perspectives about link budget template, this issue is left for this meeting. Three options were summarized as follows:
· 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.

From our point of view, the link budget methodology employed in IMT-2020 self-evaluation (option 1) can be reused. This template had been fully discussed by various companies at that time, reusing this template can reduce a lot of repetitive work. Furthermore, it is also necessary to adjust the relevant parameters according to the actual network deployment, so that the assessment is more in line with the current status of the network.
Proposal 1: It is better to reuse the link budget methodology employed in IMT-2020 self-evaluation to achieve the baseline performance.

In addition, the topic of target performance metric was discussed at a medium priority in last meeting. Options are listed to down select, based on which the coverage bottlenecks can be identified. 
· Option 1: The target path loss is considered as the target performance.
· Derived from the target ISD.

· Option 2: The target MCL is considered as the target performance.

· Alt1: Derived from the target ISD, considering shadow fading margin, penetration loss, etc.

· Alt2: Fixed target MCL, e.g. 147dB for VoIP

· Alt3: Relative MCL

· If optional SLS is performed, the target performance for SLS is determined by the 5th percentile SINR value in CDF curve for different physical channels

· Other target performance metrics are not precluded.

Option 1 implies MPL is used as a metric, its pros is fully consideration on the antenna gain, implementation margin and various types of losses caused by the actual transmission environment. So the assessment is more intuitive and precise. Its cons is large number of parameters need to be settled down on common understanding. So if we want to a quickly push on the SI, maybe relative comparison across various PHY channels can be a candidate.
3 Conclusions

In this contribution, we present our initial evaluation focus on Urban (outdoor gNB serving indoor UEs) scenario, and rural scenario for FR1.

Based on above analysis, some observations are concluded as following:
Proposal 1: It is better to reuse the link budget methodology employed in IMT-2020 self-evaluation to achieve the baseline performance.
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Appendix
· Simulation assumption
Table 1. Link level simulation parameters
	Scenario
	Urban
	Rural

	Duplexing scheme and frequency
	4GHz TDD 
	4GHz TDD

	Transmission bit rate (bit/s)
	1 Mbps for eMBB
	100 kbps for eMBB

	Frame structure
	DDDSU/DDDSUDDSUU
	DDDSU/DDDSUDDSUU

	Subcarrier spacing
	30kHz
	30kHz 

	Channel model
	TDL-C  for NLos
	TDL-C for NLos

	Delay Spread
	300ns
	300ns

	UE velocity
	3 km/h
	3 km/h for indoor

	Number of Tx/Rx RUs for BS
	2/4
	2/4

	Number of UE antennas
	2
	2

	Occupied channel bandwidth
	40PRBs,30 PRBs,20PRBs for eMBB
	4 PRBs, 8PRBs for eMBB


· Simulation results
[image: image1.png]BLER

4GHz 2Tx TDL-C(300ns) 1kbps DDDSU

—e—2Rx 4RB
—e—2Rx 8RB
—»—4Rx 4RB
——4Rx 8RB

10°




[image: image2.png]BLER

4GHz 2Tx TDL-C(300ns) 100kbps DDDSUDDSUU

—e—2Rx 4RB
—e—2Rx 8RB
—»—4Rx 4RB
——4Rx 8RB





[image: image3.png]4GHz-2Tx-TDL-C(300ns)-1Mbps-DDDSU

—6—2R20RB
—6— 2R 30RB
—6— 2R 40RB
—%— 4R 20RB
—%— 4R 0RB
—%— 4R 40RB




[image: image4.png]4GHz-2Tx-TDL-C(300ns)-1Mbps-DDDSUDDSUU

10°

—8— 2R 20RB
—8— 2R 30RB
—8— 2R 40RB
R
R
—man

«

[

E

102
B P B .





