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Introduction
In RAN1#114bis meeting, the evaluation methodologies and evaluation configurations for the link budget template were discussed, and the following agreements were made [1].
	Agreement
Proposal 1.1 in section 6 of R1-2310471 is endorsed with TBS value 1736 for NR NTN Rural eMBB-s table.
Agreement
For the link budget template, the target elevation angle is 30 degrees, and the link budget template includes the link margin (in dB) at that elevation angle.
Agreement
Include the receiver interference in the link budget template for NTN, and reuse the following average INR results from TR 38.821:
· 4.4 dB for FRF3 DL, 
· 7.6 dB for FRF3 UL



In this contribution, remaining issues for evaluation methodologies for eMBB-s and evaluation results for the link budget template and are discussed.
Discussion on bandwidth used for spectral efficiency related evaluations
In RAN1#113 meeting, it was agreed that “For FRF3, 30MHz is the total maximum bandwidth (i.e., each beam will have 10MHz maximum bandwidth)”. However, for spectrum efficiency calculation of FRF=3, companies seem have different calculation in last meeting. Some companies use 10MHz channel bandwidth, while other companies use 30MHz channel bandwidth.  According to section 7.2.5 of M.2514 [2], “Average spectral efficiency is the aggregate throughput of all users (the number of correctly received bits, i.e. the number of bits contained in the SDUs delivered to Layer 3, over a certain period of time) divided by the channel bandwidth of a specific band divided by the number of TRxPs and is measured in bit/s/Hz/TRxP”, “The channel bandwidth for this purpose is defined as the effective bandwidth times the frequency reuse factor.”.  Therefore 30MHz (instead of 10MHz) should be used for calculation of spectrum efficiency for FRF=3. 
In addition, for the evaluation related to spectral efficiency and bandwidth, i.e., user experienced data rate and area traffic capacity, 30MHz should be used for calculation for FRF=3 as well.
[bookmark: _Ref141275672]Proposal 1: 30 MHz should be used for the calculation of average spectral efficiency, 5th percentile user spectral efficiency, user experienced data rate and area traffic capacity for FRF=3. Results from different sources should be checked before being captured in the TR for averaging.
Discussion on link budget
Link budget template
According to TR 37.910 [3], the link budget template only shows one required SNR value for one configuration (combination of a scenario of a physical channel), while other templates capture the results from multiple companies and calculate a mean value for one configuration.
As simulation assumptions for link budget evaluation are aligned based on the agreements in last meeting, the required SNR values from different companies should be captured in link budget template and a mean required SNR value can be calculated. Then the coverage margin at minimum elevation angle should be calculated with the mean value of required SNR.
Proposal 2:  Required SNR values from different companies should be captured in link budget template and a mean required SNR value can then be calculated. Coverage margin at minimum elevation angle should be calculated against the mean required SNR value.

Link budget results
NR NTN Rural eMBB-s
Based on the agreements in last meeting [4], the simulation assumptions for NR NTN Rural eMBB-s PDSCH and PUSCH are listed in Table 1.
[bookmark: _Ref149223267]Table 1: Simulation assumptions for NR NTN Rural eMBB-s PDSCH and PUSCH
	
	PDSCH
	PUSCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	Value
	1736
	9.36 MHz
	1
	10%
	184
	1PRB
	20 slots
	10%



The excel document Link budget template NTN.xlsx captures these results for FRF=3 and PDSCH/PUSCH of NR NTN Rural eMBB-s. The evaluation results for required SNR and coverage margin at minimum elevation angle are shown in Table 2.
[bookmark: _Ref149223968]Table 2: Link budget evaluation results for NR NTN Rural eMBB-s PDSCH and PUSCH
	
	PDSCH
	PUSCH

	Required SNR (dB)
	-4.5
	-4.6

	Coverage margin at minimum elevation angle (dB)
	2.7
	4.7



NR NTN Rural HRC-s
Based on the agreements in last meeting [4], the simulation assumptions for NR NTN Rural HRC-s PDSCH and PUSCH are listed in Table 3.
[bookmark: _Ref149224154]Table 3: Simulation assumptions for NR NTN Rural HRC-s PDSCH and PUSCH
	
	PDSCH
	PUSCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	Value
	256
	1.44MHz
	4
	0.1%
	256
	1PRB
	16 slots, HARQ enabled
	0.1%



The evaluation results for required SNR and coverage margin at minimum elevation angle are shown in Table 4.
[bookmark: _Ref149224161]Table 4: Link budget evaluation results for NR NTN Rural HRC-s PDSCH and PUSCH
	
	PDSCH
	PUSCH

	Required SNR (dB)
	-4.6
	-1.0

	Coverage margin at minimum elevation angle (dB)
	2.8
	1.1


The excel document Link budget template NTN.xlsx captures these results for PDSCH and PUSCH of NR NTN Rural HRC-s.

NR NTN Rural mMTC-s
Based on the agreements in last meeting [4], the simulation assumptions for NR NTN Rural mMTC-s PDSCH and PUSCH are listed in Table 5.
[bookmark: _Ref149224242]Table 5: Simulation assumptions for NR NTN Rural mMTC-s PDSCH and PUSCH
	
	PDSCH
	PUSCH

	Parameter
	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	Value
	184
	1.08MHz
	1
	10%
	256
	1PRB
	20
	10%



The evaluation results for required SNR and coverage margin at minimum elevation angle are shown in Table 6.
[bookmark: _Ref149224248]Table 6: Link budget evaluation results for NR NTN Rural mMTC-s PDSCH and PUSCH
	
	PDSCH
	PUSCH

	Required SNR (dB)
	-4.6
	-3.5

	Coverage margin at minimum elevation angle (dB)
	2.8
	3.6



The excel document Link budget template NTN.xlsx captures these results for PDSCH and PUSCH of NR NTN Rural mMTC-s.
NB-IoT NTN Rural mMTC-s
Based on the agreements in last meeting [4], the simulation assumptions for NB-IoT NTN Rural mMTC-s NPDSCH and NPUSCH fmt1 are listed in Table 7.
[bookmark: _Ref149224368]Table 7: Simulation assumptions for NB-IoT NTN Rural mMTC-s NPDSCH and NPUSCH fmt1
	
	NPDSCH
	NPUSCH fmt1

	Parameter
	TBS
	BW
	#reps
	Target BLER
	TBS
	BW
	#reps
	Target BLER

	Value
	256
	180kHz
	4 reps, 10subframes per rep (total 40ms) 
	10%
	256
	15kHz
	8 reps, 4 RUs (8 subframes per RU)
	10%



The evaluation results for required SNR and coverage margin at minimum elevation angle are shown in Table 8.
[bookmark: _Ref149224373]Table 8: Link budget evaluation results for NB-IoT NTN Rural mMTC-s NPDSCH and NPUSCH fmt1
	
	NPDSCH
	NPUSCH fmt1

	Required SNR (dB)
	-3.3
	-4.7

	Coverage margin at minimum elevation angle (dB)
	1.5
	15.6



The attached excel document Link budget template NTN.xlsx captures these results for PDSCH/PUSCH of NR NTN and NPDSCH/NPUSCH fmt1 of NB-IoT NTN with FRF=3.
Proposal 3: Capture the evaluation results in the attached excel in TR 37.911.

Conclusions
This contribution provides our considerations on configurations and simulation results for link budget, and our proposals are as follows:
Proposal 1: 30 MHz should be used for the calculation of average spectral efficiency, 5th percentile user spectral efficiency, user experienced data rate and area traffic capacity for FRF=3. Results from different sources should be checked before being captured in the TR for averaging.
Proposal 2:  Required SNR values from different companies should be captured in link budget template and a mean required SNR value can then be calculated. Coverage margin at minimum elevation angle should be calculated against the mean required SNR value.
Proposal 3: Capture the evaluation results in the attached excel in TR 37.911.
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