8.15 NB-IoT/eMTC support for Non-Terrestrial Network

Please refer to RP-211601 for detailed scope of the WI.

[107-e-R17-RRC-IoT-NTN] Email discussion on Rel-17 RRC parameters for IoT over NTN – Gilles (MediaTek)
· Email discussion to start on November 15

R1-2111376
Summary of [107-e-R17-RRC-IoT-NTN]  IoT over NTN
Moderator (MediaTek Inc.)

R1-2111377
List of IoT over NTN Rel-17 RRC parameters
Moderator (MediaTek Inc.)

8.15.1 Enhancements to time and frequency synchronization
[107-e-IoT-NTN-01] Email discussion/approval on enhancements to time and frequency synchronization with checkpoints for agreements on November 15 and 19 – Gilles (MediaTek)
R1-2110808
Discussion on time and frequency synchronization enhancement for IoT in NTN
Huawei, HiSilicon

R1-2111048
Remaining issues on time and frequency synchronization enhancements for NB-IoT/eMTC over NTN
vivo

R1-2111117
Discussion on enhancements to time and frequency synchronization for IOT NTN
Spreadtrum Communications

R1-2111172
Enhancements to time and frequency synchronization
Mavenir

R1-2111182
Enhancements to time and frequency synchronization for IoT NTN
NEC

R1-2111236
Time and frequency synchronization enhancement for IoT over NTN
CATT

R1-2111276
Enhancement to time and frequency synchronization for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2111319
Discussion on enhancements to time and frequency synchronization
OPPO

R1-2111373
Enhancements to time and frequency synchronization for IoT NTN
MediaTek Inc.

R1-2111410
Remaining issues on time and frequency synchronisation for IoT-NTN
Sony

R1-2111420
On time and frequency synchronization enhancements for IoT NTN
Ericsson

R1-2111451
Enhancements to time and frequency synchronization
Qualcomm Incorporated

R1-2111523
Remaining issues on synchronization for IoT NTN
Intel Corporation

R1-2111557
Discussion on time and frequency synchronization for IoT NTN
Xiaomi

R1-2111633
Enhancements on time and frequency synchronization for IoT NTN
CMCC

R1-2111662
Discussion on synchronization for IoT-NTN
ZTE

R1-2111767
On enhancements to time and frequency synchronization
Samsung

R1-2111904
Time and Frequency Synchronization in IoT NTN
Apple

R1-2112002
Time and frequency synchronization for IoT NTN
Lenovo, Motorola Mobility

R1-2112329
Enhancements to time and frequency synchronization
Nordic Semiconductor ASA

R1-2111375
"Summary #1 of AI 8.15.1 Enhancements to time and frequency synchronization for IoT NTN"
Moderator (MediaTek Inc.)

Agreement
For UL Segmented transmission during RRC_CONNECTED: 

· If a segment duration is configured, the UE is expected to adjust the value for pre-compensation for a segment.  

· FFS: UL transmission segment duration for NPDCCH ordered NPRACH/NPUSCH for NB-IoT and PDCCH ordered PRACH/PUSCH/PUCCH for eMTC is configurable by dedicated RRC Signalling 

· For UE pre-compensation per segment, further discuss how the following options apply from one segment to the next segment, and potential down-selection among the options:
· Option 1: Skip / drop / insert samples

· Option 2: puncture OFDM symbols 

· Option 3: Blanking subframes/slots where UE skip a slot or a subframe 
· FFS whether this can be left to UE implementation or if specification impact is needed
Agreement
For eMTC PUCCH/PUSCH with frequency hopping enabled, the UE can adjust the uplink transmit timing when hopping to a new narrowband if the frequency hopping interval is less than or equal to the configured transmission segment duration.

Agreement
The following agreements from NR NTN are re-used for IoT NTN 

· The granularity of Common TA is set to be 1.Ts  
Conclusion

The following conclusion from NR NTN is re-used for IoT NTN 

· Conclusion: Do not define a TA margin.
R1-2112615
Summary #2 of AI 8.15.1  Enhancements to time and frequency synchronization for IoT NTN
Moderator (MediaTek Inc.)
Agreement
For DL synchronization enhancements:
· Signal Part-of ARFCN indication on MIB for bands where RAN4 cannot introduce a 200 kHz channel raster and the legacy 100 kHz raster is used, otherwise for bands where RAN4 can introduce a 200 kHz channel raster there is no signalling of the part-of ARFCN indication on MIB.

LS to RAN4
8.15.2 Timing relationship enhancements
[107-e-IoT-NTN-02] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on November 15 and 19 – Sam (Sony)
R1-2110809
Discussion on timing relationship enhancement for IoT in NTN
Huawei, HiSilicon

R1-2111049
Remaining issues on timing relationship enhancements for NB-IoT/eMTC over NTN
vivo

R1-2111118
Discussion on timing relationship enhancements for IOT NTN
Spreadtrum Communications

R1-2111173
Timing relationship enhancements
Mavenir

R1-2111183
Timing relationship enhancements for IoT NTN
NEC

R1-2111237
Timing relationship enhancement for IoT over NTN
CATT

R1-2111277
Timing relationship enhancements for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2111320
Discussion on timing relationship enhancements
OPPO

R1-2111374
Timing relationship enhancements for IoT NTN
MediaTek Inc.

R1-2111411
Remaining issues on timing relationship enhancements for IoT-NTN
Sony

R1-2111421
On timing relationship enhancements for IoT NTN
Ericsson

R1-2111452
Timing relationship enhancements
Qualcomm Incorporated

R1-2111524
Remaining issues on timing relationships for IoT NTN
Intel Corporation

R1-2111558
Discussion on the timing relationship enhancement for IoT NTN
Xiaomi

R1-2111634
Discussion on timing relationship enhancements for IoT NTN
CMCC

R1-2111663
Discussion on timing relationship for IoT-NTN
ZTE

R1-2111768
Timing relationship enhancements
Samsung

R1-2111905
Timing Relationship Enhancements in IoT NTN
Apple

R1-2112003
Timing Relationship for IoT NTN
Lenovo, Motorola Mobility

R1-2112331
Timing relationship enhancements
Nordic Semiconductor ASA

R1-2112552
FL summary 1 of AI 8.15.2 Timing relationship for IoT-NTN
Moderator (Sony)

Agreement
For IoT NTN, signalling one value for cell-specific K_offset in system information is supported.

Agreement
For IoT NTN, the unit of K_offset is subframe based on a 15kHz subcarrier spacing (i.e. 1 ms).
· Further discuss the case where UL is using 3.75 kHz SCS

Agreement
For IoT NTN, the UE specific K_offset is provided and updated by the network using MAC CE.
Agreement
For IoT NTN, the information of K_mac is carried in system information.
Agreement
For IoT NTN, the unit of K_mac is subframe based on a 15kHz subcarrier spacing (i.e. 1 ms).
· Further discuss the case where UL is using 3.75 kHz SCS

Agreement
Modification of the designation of subframes with NPDCCH monitoring restrictions is needed for at least Cases 1 to 6.
R1-2112553
FL summary 2 of AI 8.15.2 Timing relationship for IoT-NTN
Moderator (Sony)

R1-2112554
FL summary 3 of AI 8.15.2 Timing relationship for IoT-NTN
Moderator (Sony)

Agreement
Whether/how the “indicated value” of K_offset is translated into number of slots for different numerologies (i.e., 15 kHz and 3.75 kHz) is left to the spec-editor.
· This resolves the bullet from previous agreement: Further discuss the case where UL is using 3.75 kHz SCS
Agreement
For IoT NTN, adopt the NR NTN agreement without modification for FR1: (a) the value range (i.e. 1 ms), (b) the quantity signalled (e.g. a differential UE specific K_offset) for the UE specific K_offset.

Agreement
For IoT NTN, adopt the NR NTN agreement without modification for FR1 for the value range of Kmac.

Proposal
How to formulate the NPDCCH monitoring restrictions for Cases 1 to 6 is left to the specification editor.
8.15.3 Others
R1-2111278
Discussion on other aspects for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2111422
Mobile IoT in the 5G future – NB-IoT and eMTC for NTN
Ericsson

R1-2111559
Discussion on the other design aspects for IoT NTN
Xiaomi

R1-2111664
Discussion on additional enhancement for IoT-NTN
ZTE

R1-2111925
Other aspects to support IoT in NTN
Huawei, HiSilicon
