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

Please refer to RP-211601 for detailed scope of the WI
R1-2108215
LTE_NBIOT_eMTC_NTN work plan
Rapporteur (MediaTek)

1.1.1 Enhancements to time and frequency synchronization
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vivo
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MediaTek Inc.
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Ericsson
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Apple
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Discussion on synchronization for IoT-NTN
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R1-2107909
Discussion on time and frequency synchronization for IoT NTN
Xiaomi

R1-2107942
Time and frequency synchronization for IoT NTN
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R1-2108038
On Time/Frequency Synchronization for IoT NTN
InterDigital, Inc.
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Application scenarios of IoT in NTN
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[106-e-NR-NB_IoT_eMTC-01] Email discussion/approval on enhancements to time and frequency synchronization with checkpoints for agreements on August 19, 24 and 27 – Gilles (MediaTek)
Proposal:
Duration of UL transmission segment for UE pre-compensation for PRACH transmission is a number of preamble repetition units

· FFS: Precise definition of repetition unit

Proposal:
Duration of UL transmission segment for UE pre-compensation for PUSCH transmission is a number of PUSCH repetition units

· FFS: Precise definition of repetition unit

Agreement:
The following agreements from NR NTN are re-used for IoT NTN as working assumption.

a) The Doppler shift over the feeder link and any transponder frequency error for both Downlink and Uplink is compensated by the GW and satellite-payload without any specification impacts in Release 17.

b) The orbital propagator model to be used at UE side can be left to implementation

c) Timing Advance formula can be transposed to IoT-NTN with Ts used instead of Tc 

The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:
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Where:
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  is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 

· FFS: details of NTA update/accumulation.
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  is UE self-estimated TA to pre-compensate for the service link delay.
· [image: image7.png]N1 common



 is network-controlled common TA, and may include any timing offset considered necessary by the network.
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 with value of 0 is supported. 

· FFS:  details of signaling including granularity.   
· [image: image11.png]Nraoffset



 is a fixed offset used to calculate the timing advance. 
Note-1: Definition of [image: image13.png]N,



 is different from that in RAN1#103-e agreement in NR NTN WI. 
Note-2: UE might not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Note-3: [image: image15.png]N1 common



 is the common timing offset X as agreed in RAN1 #103-e in NR NTN WI.
d) Support the delivery of ephemeris information using both ephemeris formats, i.e., state vectors and orbital elements

· Set 1: Satellite position and velocity state vectors (position/velocity)

· Position X,Y,Z in ECEF (m)  
· Velocity VX,VY,VZ in ECEF (m/s)
· Set 2: Parameters in orbital parameter ephemeris format

· Semi-major axis α [m] 
· Eccentricity e 
· Argument of periapsis ω [rad] 
· Longitude of ascending node Ω [rad] 
· Inclination i [rad] 
· Mean anomaly M [rad] at epoch time to
· FFS: Whether pre-provisioned ephemeris based on orbital elements can be used as reference. Thereby, only delta corrections can be broadcast in order to reduce the overhead
e) For TA update in RRC_CONNECTED state, combination of both open (i.e. UE autonomous TA estimation, and common TA estimation) and closed (i.e., received TA commands) control loops shall be supported for IoT-NTN

Agreement:
· Satellite ephemeris read on SIB are valid for the duration of sporadic short transmission in RRC_CONNECTED.

· Common TA parameters if indicated and read on SIB are valid for the duration of sporadic short transmission in RRC_CONNECTED.

· Note: The duration of the short transmission is not longer than the “validity timer for UL synchronization” referred to in the WID objective (but which still needs further discussion for specifying further details)
Agreement:
For sporadic short transmission, UE in RRC_CONNECTED should go back to idle mode and re-acquire a GNSS position fix if GNSS becomes outdated.
Proposal:
GNSS position fix is valid for the duration of sporadic short transmission in RRC_CONNECTED. 
· Note: The duration of the short transmission is not longer than the “validity timer for UL synchronization” referred to in the WID objective (but which still needs further discussion for specifying further details)
1.1.2 Timing relationship enhancements
R1-2106486
Discussion on timing relationship enhancement for IoT in NTN
Huawei, HiSilicon

R1-2106634
Discussion on timing relationship enhancements for NB-IoT/eMTC over NTN
vivo

R1-2106720
Discussion on timing relationship enhancements for IOT NTN
Spreadtrum Communications

R1-2106761
Timing relationship enhancements
Qualcomm Incorporated

R1-2106824
Timing relationship enhancements for IoT-NTN
Sony

R1-2106921
Timing relationship enhancements
Samsung

R1-2106954
Timing relationship enhancement for IoT over NTN
CATT

R1-2107048
On timing relationship enhancements
Nordic Semiconductor ASA

R1-2107068
Timing relationship enhancements for IoT NTN
MediaTek Inc.

R1-2107174
Timing relationship enhancements for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2107248
Discussion on timing relationship enhancements
OPPO

R1-2107292
Timing relationship enhancements to NB-IoT NTN
FGI, Asia Pacific Telecom, III, ITRI

R1-2107431
Discussion on timing relationship enhancements for IoT NTN
CMCC

R1-2107620
On timing relationship for NB-IoT and eMTC NTN
Intel Corporation

R1-2107660
On timing relationship enhancements for IoT NTN
Ericsson

R1-2107773
On Timing Relationship Enhancements in IoT NTN
Apple

R1-2107780
Discussion on timing relationship for IoT-NTN
ZTE

R1-2107910
Discussion on the timing relationship enhancement for IoT NTN
Xiaomi

R1-2107943
Timing Relationship for IoT NTN
Lenovo, Motorola Mobility

R1-2108039
On Timing relationship enhancement for IoT NTN
InterDigital, Inc.

[106-e-NR-NB_IoT_eMTC-02] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on August 19, 24 and 27 – Sam (Sony)
Agreement:
For NB-IoT, on receiving UL grant on DCI format N0 in subframe n, NPUSCH Format 1 is transmitted with a delay of Koffset as compared to transmission as per current specification.

Agreement:
For NB-IoT, on receiving a NPDSCH with a RAR message that ends in subframe n, the corresponding Msg3 is transmitted on NPUSCH format 1, with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For NB-IoT, a UE upon detection of a NPDSCH transmission for which it should provide an ACK/NACK feedback, shall transmit the HARQ ACK/NACK with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For NB-IoT, on receiving a timing advance command ending in DL subframe n, the corresponding adjustment of the uplink transmission timing by the received time advance shall be delayed by Koffset as compared to current specification.
Agreement:
For eMTC, on receiving an UL grant via MPDCCH that ends in DL subframe n, PUSCH is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, on receiving a RAR in a PDSCH that ends in subframe n, PUSCH for Msg3 is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, when an MPDCCH ending in subframe n activates UL SPS, the time of the first subframe in which the UE is allowed to transmit SPS-PUSCH is delayed by Koffset as compared to transmission per current specification.

Agreement:
For eMTC, on reception of a PDSCH ending in subframe n, the corresponding HARQ-ACK feedback on PUCCH is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, the ending time for DL physical resources forming a CSI reference resource set is advanced by Koffset as compared to current specification.
Agreement:
For eMTC, for an MPDCCH received in subframe n that triggers aperiodic SRS transmission, SRS is transmitted with a delay of Koffset as compared to transmission as per current specification.
Agreement:
For eMTC, on receiving a timing advance command ending in subframe n, the corresponding adjustment of the uplink transmission timing by the received time advance shall be delayed by Koffset as compared to current specification.
Proposal:
For IoT NTN, adopt the solution of NR NTN as starting point for time relation enhancement of N/MPDCCH ordered PRACH.
Agreement:
For IoT NTN, support cell-specific Koffset configuration for use during initial access.
1.1.3 Others
R1-2106776
On LEO satellite flyover timing and discontinuous coverage
Eutelsat S.A.

R1-2107175
Discussion on other aspects for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2107661
Mobile IoT in the 5G future – NB-IoT and eMTC for NTN
Ericsson

R1-2107676
Other aspects to support IoT in NTN
Huawei, HiSilicon

R1-2107781
Discussion on additional enhancement for IoT-NTN
ZTE

R1-2107911
Discussion on the other design aspects for IoT NTN
Xiaomi
