9.12 NTN (Non-Terrestrial Networks) enhancements

Please refer to RP-220953 for detailed scope of the WI on NR NTN enhancements. Please refer to RP-220979 for detailed scope of the WI on IoT NTN enhancements.
R1-2204564
Work plan for NR NTN enhancements
THALES

9.12.1 Coverage enhancement for NR NTN
R1-2204545
Discussion on NR NTN coverage enhancement
THALES

R1-2204267
On coverage enhancement for NR NTN
Apple

R1-2203588
Discussions on coverage enhancement for NR NTN
vivo

R1-2203159
Discussion on coverage enhancement for NR NTN
Huawei, HiSilicon

R1-2203240
Discussion on coverage enhancement for NTN
ZTE

R1-2203350
Consideration on coverage enhancement for NR NTN
Spreadtrum Communications

R1-2203389
Coverage enhancement for NR NTN
MediaTek Inc.

R1-2203669
Discussion on NTN coverage enhancement
Panasonic

R1-2203746
Considerations on improving NR NTN Coverage
Sony

R1-2203757
Discussion on coverage enhancement for NR NTN
CATT

R1-2203804
Discussion on coverage enhancement for NR-NTN
xiaomi

R1-2203844
Solutions for coverage enhancements in NR over NTN
Nokia, Nokia Shanghai Bell

R1-2203929
On coverage enhancement for NR NTN
Samsung

R1-2203946
Discussion on coverage enhancements aspects for NR NTN
NEC

R1-2204011
Discussion on coverage enhancement for NR NTN
OPPO

R1-2204079
Consideration on coverage enhancement for NR NTN
Lockheed Martin

R1-2204328
Discussion on coverage enhancement for NR NTN
CMCC

R1-2204402
Discussions on coverage enhancement for NR NTN
NTT DOCOMO, INC.

R1-2204496
Consideration on coverage enhancement for NR NTN
Spreadtrum Communications

Withdrawn 

R1-2204515
Discussion on coverage enhancement for NR NTN
Lenovo

R1-2204521
Discussion on coverage enhancement for NR NTN
LG Electronics

R1-2204645
Discussions on Coverage enhancement for NR NTN
Sharp

R1-2204662
On coverage enhancement for NR NTN
Ericsson

R1-2204958
Discussion on Coverage Enhancement for NTN
Fraunhofer IIS - Fraunhofer HHI

R1-2205058
Coverage enhancements for NR NTN
Qualcomm Incorporated

[109-e-R18-NTN-01] Email discussion on coverage enhancement for NR NTN by May 20 – Shohei (Docomo)
· Check points: May 16, May 20

Agreement
For NR NTN coverage enhancement, evaluate only handset terminals as UE type.

· i.e., VSAT is not considered.
Agreement
Coverage performance in NR NTN is evaluated according to the following steps.

· Step 1: CNR is calculated as defined in 6.1.3.1 of TR38.821

· For polarization loss,

· 3 dB polarization loss is assumed as baseline, and companies are encouraged to report the value and corresponding justification if other value is used

· Step 2: Required SNR of target service is evaluated by LLS

· Step 3: The CNR and the required SNR are compared

Agreement
Coverage performance in NR NTN is evaluated for GEO/LEO-1200/LEO-600 scenarios.

· Note: Service type for each scenario is discussed separately

· Note: Parameter set (Set-1/2) is discussed separately

· Note: MEO can be evaluated optionally

R1-2205210
Summary #1 on 9.12.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO)

Agreement
For evaluation of coverage performance in NR NTN,

· It is assumed that carrier bandwidth is sufficiently large to transmit each channel.

· Companies are encouraged to report BWP bandwidth, when necessary (e.g. for frequency hopping).

· Note: each channel bandwidth is discussed separately.

Agreement
For VoIP, AMR 4.75 kbps (TBS of 184 bits without CRC in physical layer) with 20 ms data arriving interval is used in the evaluations.

· Each packet is transmitted within 20 ms, if packet combining is not used.

· Companies are encouraged to evaluate at least packet transmission without combining
· Companies are encouraged to report how to apply packet combining, if used.

· Note: in packet combining, two packets can be combined into a single packet at TX side 
· Companies should report the impact on E2E latency

· VoIP is evaluated only in LEO scenario.

· Note 1: PRB/MCS/TBS determinations are discussed separately

· Note 2: companies should report if HARQ is used in the evaluations, and if evaluations depart from the assumption that each packet is transmitted within 20 ms

Agreement
Reuse Set-1/2 satellite parameters as in table 6.1.1.1-1/2 of TR38.821 for GEO/LEO-1200/LEO-600 and S-band, and as in table 6.1.1.1-1/2 of RP-220590 for MEO and S-band.
· In addition, evaluations assuming relevant ITU regulatory limitations on power flux density can be reported in the study phase.
· Companies should report which value of EIRP density is used and corresponding justification.

R1-2205211
Summary #2 on 9.12.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO)

R1-2205212
Summary #3 on 9.12.1 Coverage enhancement for NR NTN
Moderator (NTT DOCOMO)
9.12.2 Disabling of HARQ feedback for IoT NTN
R1-2204935
On disabling HARQ feedback for IOT-NTN
Mavenir

R1-2203160
Discussion on disabling of HARQ feedback for IoT NTN
Huawei, HiSilicon

R1-2203805
Discussion on HARQ operation for IoT NTN
xiaomi

R1-2204080
On disabling HARQ feedback for IoT NTN
Ericsson

R1-2203241
Discussion on disabling of HARQ feedback for IoT-NTN
ZTE

R1-2203351
Discussion on disabling of HARQ feedback for IoT NTN
Spreadtrum Communications

R1-2203390
Disabling of HARQ for IoT NTN
MediaTek Inc.

R1-2203392
Disabling of HARQ for IoT NTN
Lockheed Martin

R1-2203747
On disabling HARQ feedback for IoT-NTN
Sony

R1-2203755
Disabling of HARQ feedback for IoT NTN
Nordic Semiconductor ASA

R1-2203758
HARQ feedback disabling for IoT NTN
CATT

R1-2203840
Disabling of HARQ feedback for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2203930
Disabling of HARQ feedback for IoT NTN
Samsung

R1-2203937
Disabling of HARQ feedback for IoT NTN
NEC

R1-2204012
Discussion on disabling of HARQ feedback for IoT NTN
OPPO

R1-2204268
On disabling of HARQ feedback for IoT NTN
Apple

R1-2204329
Discussion on disabling of HARQ feedback for IoT NTN
CMCC

R1-2204497
Discussion on disabling of HARQ feedback for IoT NTN
Spreadtrum Communications

Withdrawn 

R1-2204516
Disabling of HARQ feedback for IoT NTN
Lenovo

R1-2204646
Discussions on Disabling of HARQ feedback for IoT NTN
Sharp

R1-2205059
Disabling HARQ Feedback for IoT-NTN
Qualcomm Incorporated

[109-e-R18-NTN-02] Email discussion on disabling of HARQ feedback for IoT NTN by May 20 – Zhi (Lenovo)
· Check points: May 16, May 20

9.12.3 Improved GNSS operations for IoT NTN
R1-2203391
Improved GNSS operations for IoT NTN
MediaTek Inc.

R1-2203841
Enhancements for long connections in NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2203931
Improved GNSS operations for IoT NTN
Samsung

R1-2205060
Improved GNSS Operations for IoT-NTN
Qualcomm Incorporated

R1-2203161
Discussion on improved GNSS operations for IoT NTN
Huawei, HiSilicon

R1-2203242
Discussion on improved GNSS operation for IoT-NTN
ZTE

R1-2203352
Discussion on improved GNSS operations for IoT NTN
Spreadtrum Communications

R1-2203759
GNSS operation issues for IoT NTN
CATT

R1-2203806
Discussion on improved GNSS operation for IoT NTN
xiaomi

R1-2203933
Improved GNSS operations for IoT NTN
Nordic Semiconductor ASA

R1-2204013
Discussion on improved GNSS operations for IoT NTN
OPPO

R1-2204269
On improved GNSS operations for IoT NTN
Apple

R1-2204330
Discussion on improved GNSS operations for IoT NTN
CMCC

R1-2204517
Improved GNSS operations for IoT NTN
Lenovo

R1-2204827
On improved GNSS operation for IoT NTN
Ericsson Telecomunicazioni SpA

[109-e-R18-NTN-03] Email discussion on improved GNSS operation for IoT NTN by May 20 – Wen (MediaTek)
· Check points: May 16, May 20

9.12.4 Others
R1-2203243
Discussion on other issues for Rel-18 NTN
ZTE

R1-2203589
Other issues for NR NTN enhancements
vivo

R1-2203760
Others issues for NR NTN
CATT

R1-2203845
Other aspects related to NTN operation for Rel-18
Nokia, Nokia Shanghai Bell

R1-2203932
On TA control enhancement for NTN
Samsung

R1-2203938
Discussions on NR and IoT NTN
NEC

R1-2204672
On other aspects of NTN enhancements
Ericsson

R1-2204915
Further simulation results on coverage enhancement
Huawei, HiSilicon
