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9.14 Study on self-evaluation towards the IMT-2020 submission of the 3GPP Satellite Radio Interface Technology
Please refer to RP-231296 for detailed scope of the SI.

[114-R18-Sat_Eval] Email discussion on self-evaluation towards the 3GPP submission of a IMT-2020 satellite radio interface technology – Alberto (Qualcomm)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc
9.14.1 Evaluation methodology
R1-2306507
Evaluation methodology of IMT-2020 satellite
Huawei, HiSilicon

R1-2306567
Discussion on the evaluation methodology of the self-evaluation
ZTE

R1-2307247
Remaining discussion on evaluation methodology for IMT-2020 Satellite submission
Nokia, Nokia Shanghai Bell

R1-2307551
Discussion on self-evaluation methodology for IMT-2020 satellite radio interface
OPPO

R1-2307706
Discussion on remaining issues for evaluation methodology
Samsung

R1-2307729
Consideration on IMT-2020 Satellite self-evaluation
THALES

R1-2307955
Further discussion on self-evaluation assumptions
Qualcomm Incorporated

R1-2308233
Feature lead summary on Evaluation Methodology for IMT-2020 satellite
Moderator (Qualcomm Incorporated)

Agreement
For DL and UL overhead:

· DL overhead is assumed to be 0.14

· UL overhead is assumed to be 0.08

Agreement
For the evaluation metrics that require usage of beam area, a beam area of 1415 km2 is assumed.

Agreement
The modeling of delay / RTT for SLS is up to companies to report.

Agreement
All the beams are considered for computing the area of connection density.
Agreement
For SLS to LLS metric of connection density, “pre-processing SINR” should be used instead of “pre-processing SNR”.

Agreement
Elevation angle of 90° is used for determining mean and standard deviation values of K-factor and delay spread for NTN TDL-C Rural channel model.

Agreement
For mMTC LLS (NR and eMTC), 16-QAM can be used in addition to QPSK to derive the SNR to SE mapping.

Agreement
For connection density evaluation with full buffer system-level simulation followed by link-level simulation, for SINR CDF distribution derivation, all the beams are assumed to be fully loaded.

Observation:

Based on RAN1 evaluations, for peak data rate and spectral efficiency the max code rate and modulation order is:

· For DL, the modulation scheme is [image: image2.png]


, and [image: image4.png]


between 666/1024 and 822/1024

· For UL, the modulation scheme is [image: image6.png]


, and [image: image8.png]


 between 434/1024 and 553/1024

Agreement
3GPP will report peak data rate and spectral efficiency based on

· [image: image10.png]


822/1024 and [image: image12.png]


 for DL

· [image: image14.png]


553/1024 for and [image: image16.png]


 for UL

Agreement
For the link budget template:

· The attached xls to R1-2308233 is endorsed as the starting point 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.

· The LLS to derive the “required SNR” for the link budget template is performed under an NTN TDL-C rural channel model with the K-factor corresponding to the target elevation angle.

· The rest of the parameters (bits / #reps / others) and whether different values are used for different scenarios (eMBB-s, HRC-s, mMTC-s) are to be discussed via email discussion.

[Post-114-ITU-Sat-01] Email discussion on link budget template from August 28 until September 6 – Alberto (Qualcomm)
9.14.2 Self-evaluation results for NR NTN
R1-2306407
Simulation results for the study on self-evaluation towards the IMT-2020 of the 3GPP Satellite RIT
THALES

R1-2306508
Self-evaluation results for NR NTN
Huawei, HiSilicon

R1-2306568
Discussion on the Self-evaluation results for NR NTN
ZTE

R1-2307067
Initial evaluation result for NR NTN
CATT

R1-2307248
Initial evaluation results related to IMT-2020 Satellite for NR over NTN
Nokia, Nokia Shanghai Bell

R1-2307362
Self-evaluation results for NR NTN
xiaomi

R1-2307407
Initial evaluation results on NR-NTN for self-evaluation of IMT-2020 satellite radio interface technology
Panasonic

R1-2307496
Calibration results and peak data rate analysis for NR NTN
NTT DOCOMO, INC.

R1-2307552
Self-evaluation results for NR NTN
OPPO

R1-2307707
Discussion on evaluation results for NR NTN
Samsung

R1-2307774
Satellite IMT-2020 self-evaluation: Peak data rate and spectral efficiency 
Ericsson

R1-2307956
Self-evaluation results for NR NTN
Qualcomm Incorporated

R1-2306414
Feature Lead Summary #1 on self-evaluation results for NR NTN
Moderator (THALES)

R1-2306415
Feature Lead Summary #2 on self-evaluation results for NR NTN
Moderator (THALES)

R1-2306416
Feature Lead Summary #3 on self-evaluation results for NR NTN
Moderator (THALES)

R1-2306417
Feature Lead Summary #4 on self-evaluation results for NR NTN
Moderator (THALES)

Agreement
The results of CL, Geometry SIR and Geometry SINR simulated on DL are to be reported within the attached template.

Attachment: 

R1-2306416_Calibration_results v00

Agreement
The attached template is used to collect evaluation results for eMBBs peak spectral efficiency and peak data rate.

· A single value should be captured in the TR 37.911, which is calculated based on the modulation order (Q_m) and maximum coding rate once they are agreed in 9.14.1
· There is no need to collect input for DL&UL OH in the template.

Attachment: 

1. R1-2306416 - Att eMBBs_ Peak spectral efficiency_Peak data rate v01

Agreement
Downlink peak spectral efficiency is evaluated based on analytical method. The evaluation result is provided in the following Table. 

The detailed assumptions will be captured in the TR 37.911.

NR NTN DL peak spectral efficiency (bit/s/Hz)

	SCS [kHz]
	30 MHz
	Req.

	FR1
	15
	[3.71]
	3


Based on the above, NR NTN fulfils DL peak spectral efficiency requirement.

Agreement
Uplink peak spectral efficiency is evaluated based on analytical method. The evaluation result is provided in the following Table. 

The detailed assumptions will be captured in the TR 37.911.

NR NTN UL peak spectral efficiency (bit/s/Hz)

	SCS [kHz]
	1.44 MHz
	Req.

	FR1
	15
	[1.85]
	1.5


Based on the above, NR NTN fulfils UL peak spectral efficiency requirement
Agreement
DL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency. Using the analytical way as provided in Report ITU-R M.2514.

The evaluation result is provided in the following Table.

It is observed that NR fulfils the DL peak data rate requirement.

NR NTN DL peak data rate (Mbit/s)

	SCS [kHz]
	30 MHz
	Req.

	FR1
	15
	[111]
	70


Agreement
UL peak data rate for NR NTN is evaluated based on the evaluation results of NR NTN peak spectral efficiency. Using the analytical way as provided in Report ITU-R M.2514.

The evaluation result is provided in the following Table.

It is observed that NR fulfils the UL peak data rate requirement.

NR NTN UL peak data rate (Mbit/s)

	SCS [kHz]
	1.44 MHz
	Req.

	FR1
	15
	[2.76]
	2


Agreement
The attached text proposal for TR 37.911 is endorsed from RAN1 perspective. Note: the detailed structure of the TR is up to the TR editor.
Attachment: TP to TR37.911-Peak spectral efficiency and peak data rate-v02
Agreement
The attached template is used to collect evaluation results for eMBBs 5th percentile user spectral efficiency, average spectral efficiency, user experienced data rate and area traffic capacity

Note: OH as agreed in 9.14.1 will be removed from the template.

Attachment: 

R1-2306416 - Att eMBBs_Spectral Efficiency_User data rate_Area traffic capacity_v01

Agreement
The attached template is used to collect evaluation results for the TPR on mobility

Attachment: 

R1-2306416 Att eMBB-s_Mobility _v00

Agreement
The attached template is used to collect evaluation results for the TPR on Reliability

Attachment: 

R1-2306416  Att_ HRC-s-Reliability_v00

Agreement
The attached template is used to collect evaluation results for the TPR on connection density

Attachment: 

R1-2306416  Att_ConnectionDensity -v002
Agreement
RAN1 to provide at RAN1#114-bis evaluation results on Energy efficiency, including both network and device.
Agreement
For NR NTN Connection Density LLS:

· Agree 10% BLER as target for throughput for Full Buffer

· SINR - user spectral efficiency (SE) mapping graph for Full Buffer, where:

·  SE = nominal SE × (1-BLER)
9.14.3 Self-evaluation results for IoT NTN
R1-2306509
Self-evaluation results for IoT NTN
Huawei, HiSilicon

R1-2306569
Discussion on the Self-evaluation results for IoT NTN
ZTE

R1-2307553
Self-evaluation results for IoT NTN
OPPO

R1-2307708
Discussion on evaluation results for IoT NTN
Samsung

R1-2307957
Self-evaluation results for IOT NTN
Qualcomm Incorporated

R1-2308033
Self-evaluation results for IoT NTN
MediaTek Inc.
R1-2308410
Feature Lead summary for 9.14.3: Self-Evaluation Results for IoT NTN
Moderator (MediaTek)

Conclusion

No discussion needed regarding whether E-UTRA operating bands 255 and 256 can be used for Rel-17 IoT NTN, as it is already clear that this point does not affect the submission.
Agreement
For IoT NTN Connection Density LLS:

· Agree 10% BLER as target for throughput for NB-IoT Full Buffer and eMTC Full Buffer

· Companies to use QPSK-π/4 as well as BPSK-π/2 in evaluations for NB-IoT Full Buffer.

· Each company to provide SINR - user spectral efficiency (SE) mapping graph for NB-IoT Full Buffer and eMTC Full Buffer, where:

·  SE = nominal SE × (1-BLER)
