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1.1.1 Scenarios applicable to NB-IoT/eMTC 
R1-2104571
Summary #1 of AI 8.15.1  Scenarios applicable to NB-IoT/eMTC NTN
MediaTek Inc.

R1-2104258
Application scenarios of IoT in NTN
Huawei, HiSilicon

R1-2104403
Discussion on eMTC enabling High Value NTN IoT use-cases
Omnispace

R1-2104503
Applicable scenarios to NB-IoT/eMTC
CATT

R1-2104567
Scenarios applicable to IoT NTN
MediaTek Inc.

R1-2104636
Discussion on scenarios applicable to NB-IoT/eMTC
CMCC

R1-2104777
Discussion on scenarios applicable to NB-IoT/eMTC
OPPO

R1-2104814
On scenarios and evaluations for NB-IoT and eMTC based NTN
Ericsson

R1-2104822
Scenarios applicable to NB-IoT/eMTC 
Qualcomm Incorporated

R1-2105138
On Link Budget Analysis of IoT NTN
Apple

R1-2105182
IoT-NTN Link Budgets
Sony

R1-2105193
Discussion on the remaining issues of scenarios and assumption for IoT-NTN
ZTE

R1-2105345
Initial link budget evaluation for NB-IoT/eMTC
Samsung

R1-2105404
Link budget evaluations and deployment for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2105550
Discussion on the link budget of NBIoT and eMTC over NTN
Xiaomi

Withdrawn

R1-2105945
Discussion on eMTC enabling High Value NTN IoT use-cases
Omnispace

Withdrawn

R1-2105946
Discussion on eMTC enabling High Value NTN IoT use-cases
Omnispace
[105-e-NR-NB_IoT_eMTC-01] Email discussion/approval on scenarios applicable to NB-IoT/eMTC with checkpoints for agreements on May 24, May 27 – Gilles (MediaTek)
1.1.2 Enhancements to time and frequency synchronization
Including random access procedure/signals
R1-2104572
"Summary #1 of AI 8.15.2  Enhancements to time and frequency

synchronization for IoT NTN"
MediaTek Inc.

R1-2104259
Discussion on time and frequency synchronization enhancement for IoT in NTN
Huawei, HiSilicon

R1-2104399
Discussion on enhancements to time and frequency synchronization on NB-IoT_eMTC for NTN


vivo

R1-2104448
Consideration on enhancements to time and frequency synchronization for IoT NTN
Spreadtrum Communications

R1-2104504
Time and frequency synchronization for NB-IoT/eMTC
CATT

R1-2104568
Enhancements to time and frequency synchronization for IoT NTN
MediaTek Inc.

R1-2104637
Enhancements to time and frequency synchronization for IoT NTN
CMCC

R1-2104778
Discussion on enhancements to time and frequency synchronization
OPPO

R1-2104815
On time and frequency synchronization enhancements for IoT NTN
Ericsson

R1-2104823
Enhancements to time and frequency synchronization
Qualcomm Incorporated

R1-2104937
On synchronization for NB-IoT and eMTC NTN
Intel Corporation

R1-2104993
On synchronization for NB-IoT and eMTC NTN
Intel Corporation

Withdrawn

R1-2105050
On synchronization for NB-IoT and eMTC NTN
Intel Corporation

Withdrawn

R1-2105139
Time and Frequency Synchronization in IoT NTN
Apple

R1-2105183
Enhancements to time and frequency synchronisation for IoT-NTN
Sony

R1-2105194
Discussion on the synchronization for IoT-NTN
ZTE

R1-2105346
On enhancements to time and frequency synchronization
Samsung

R1-2105405
Enhancement to time and frequency synchronization for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2105551
Discussion on time and frequency synchronization for IoT NTN
Xiaomi

R1-2105624
Time and frequency synchronization for IoT NTN
Lenovo, Motorola Mobility

R1-2105676
Time/Frequency Synchronization for IoT NTN
InterDigital, Inc.

R1-2105825
Time and Frequency Synchronization to NB-IoT in NTN
Asia Pacific Telecom, FGI

R1-2104572
Summary #1 of AI 8.15.2 Enhancements to time and frequency synchronization
Moderator (MediaTek)
R1-2106095
Summary #2 of AI 8.15.2 Enhancements to time and frequency synchronization
Moderator (MediaTek)
R1-2106191
Summary #3 of AI 8.15.2 Enhancements to time and frequency synchronization
Moderator (MediaTek)
[105-e-NR-NB_IoT_eMTC-02] Email discussion/approval on enhancements to time and frequency synchronization with checkpoints for agreements on May 25, May 27 – Gilles (MediaTek)
Agreement:
· A specification change is needed for UL transmission with repetitions R>1. 

· For segmented UE pre-compensation how the following is handled can be further discussed 
· Phase discontinuity at subframe boundary when applying new pre-compensation

· Coherence time limitation due to delay/frequency drift rate during segment

· Signal overlapping between different TA segments

· FFS: Need for more frequent new UL gaps during long transmission 

· FFS: Whether sampling frequency adjustment to avoid new UL gaps can be achieved by implementation
· FFS: Value of N for the number of time units and what is the time unit for the segmented UE pre-compensation
Agreement:
A validity timer for UL synchronization (e.g., for satellite ephemeris and potentially other aspects) configured by the network is recommended.

· Details e.g. when to set/reset the timer, timer duration and UE behaviour upon timer expiry can be discussed in the normative phase
Agreement:
For sporadic short transmission:

· The idle UE wakes up from idle DRX / PSM, access the network, perform uplink and/or downlink communications for a short duration of time and go back to idle. 

· Before accessing the network, the UE acquires GNSS position fix and does not need to re-acquire a GNSS position fix for the transmission of the packets.

Details of the duration of the short transmission, acquisition of the GNSS position and validity of the GNSS position can be discussed in normative phase.

Agreement:
Capture in Section 8 in TR 36.763 the recommendations for NB-IoT and eMTC NTN Time and frequency synchronization enhancements in Release 17 timeframe can follow NTN NR agreements as baseline for the following:

· UE Pre-compensation including Ephemeris Format (orbital / Position -Velocity)

· Timing Advance TTA formula (granularity of the timing advance may be different)
· FFS: UE pre-compensation for UL synchronization in RRC_IDLE and RRC_INACTIVE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris
· Combination of Open (i.e. UE autonomous TA estimation, and common TA estimation) and Closed TA (i.e., received TA commands) control loops in RRC_CONNECTED state

NOTE 1: The above is up to the decision in NR-NTN WI

NOTE 2: The NR NTN WI enhancements for UE pre-compensation do not include IoT NTN specific aspects for long transmission on PUSCH and PRACH.

Agreement:
· Capture in Section 8 in TR 36.763 the recommendations for NB-IoT and eMTC NTN Time and frequency synchronization enhancements in Release 17 timeframe can follow NTN NR agreements as baseline for the following:

· UE pre-compensation for UL synchronization in RRC_IDLE and RRC_INACTIVE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris

NOTE 3: The NR NTN WI enhancements for UE pre-compensation do not include:

· Restriction on the use of GNSS module, where simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.

· IoT NTN aspects of validity timer for UL synchronization and GNSS measurement for sporadic short transmission. 
NR NTN have different requirements than IoT NTN for cost, complexity, power consumption, and IoT-specific scenarios. 

NOTE 4: It is assumed baseline functions in NB-IoT/eMTC terrestrial work without enhancement unless certain issue is found, that will require essential enhancements

Agreement:
· With a GNSS position fix that can be assumed to be valid for some period of time X, the following apply for UE in RRC_CONNECTED 

· TA error due to UE velocity satisfies the requirements defined in RAN4 

· Doppler shift error due to UE velocity satisfies the requirement defined in RAN4 

· FFS: Validity of a GNSS position fix and details of acquiring a GNSS position fix, value of X, in RRC CONNECTED mode

· FFS: Potential impact on the existing closed loop TA maintenance mechanism

· NOTE: The detailed requirement will be defined in RAN4 during normative work.

Conclusion:

The potential issue of RACH congestion is not to be studied further within Release-17 timeframe.

1.1.3 Timing relationship enhancements
R1-2104260
Discussion on timing relationship enhancement for IoT in NTN
Huawei, HiSilicon

R1-2104449
Consideration on timing relationship enhancements for IoT NTN
Spreadtrum Communications

R1-2104505
Timing relationship enhancement for NB-IoT/eMTC
CATT

R1-2104569
Timing relationship enhancements for IoT NTN
MediaTek Inc.

R1-2104638
Timing relationship enhancements for IoT NTN
CMCC

R1-2104779
Discussion on timing relationship enhancements
OPPO

R1-2104816
On timing relationship enhancements for IoT NTN
Ericsson

R1-2104824
Timing relationship enhancements
Qualcomm Incorporated

R1-2104938
On timing relationship for NB-IoT and eMTC NTN
Intel Corporation

R1-2104994
On timing relationship for NB-IoT and eMTC NTN
Intel Corporation

Withdrawn

R1-2105051
On timing relationship for NB-IoT and eMTC NTN
Intel Corporation

Withdrawn

R1-2105140
Timing Relationship Enhancement in IoT NTN
Apple

R1-2105184
Timing relationship enhancements for IoT-NTN
Sony

R1-2105195
Discussion on timing relationship for IoT-NTN
ZTE

R1-2105347
Timing relationship enhancements
Samsung

R1-2105406
Timing relationship enhancements for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2105503
RAR Window Offset
Fraunhofer IIS / Fraunhofer HHI

R1-2105552
Discussion on the timing relationship enhancement for IoT NTN
Xiaomi

R1-2105677
Timing relationship enhancement for IoT NTN
InterDigital, Inc.

R1-2105826
Timing relationship enhancements to NB-IoT in NTN
Asia Pacific Telecom, FGI

R1-2106080
FL summary #1 of AI 8.15.3: Timing relationships for IoT-NTN
Moderator (Sony)
R1-2106189
FL summary #2 of AI 8.15.3: Timing relationships for IoT-NTN
Moderator (Sony)
[105-e-NR-NB_IoT_eMTC-03] Email discussion/approval on timing relationship enhancements with checkpoints for agreements on May 24, May 27 – Sam (Sony)
Agreement:
Make a TP to correct error in TR to: 

------ TP -------------

The following eMTC timing relationships need enhancing for essential minimum functionality of IoT NTN:

· MPDCCH to PUSCH 

· RAR grant to PUSCH 

· MPDCCH to scheduled uplink SPS 

· PDSCH to HARQ-ACK on PUCCH 

· CSI reference resource timing 

· MPDCCH to aperiodic SRS 

· Timing advance command activation

· FFS: MPDCCH order to PRACH
· FFS:Other eMTC timing relationships

------ End TP ------------
Conclusion: 

The description of timing relationships for eMTC and NB-IoT in Rel-16 do not take the TA into account in general.
· Note: Exceptions to this may be identified as work on eMTC and NB-IoT over NTN progresses further.

Agreement:
The RAR window offset value for NR NTN, the parameters used for its calculation and how these are configured or signalled together form a starting point for IoT NTN.
Agreement:
Capture the following in the TR:

Signalling aspects involved in UE-specific TA maintenance and reporting in Rel-17 IoT and techniques to reduce the signalling load have been discussed. Mechanisms to report the UE-specific TA and other means of determining the UE-specific TA have been discussed. Decisions on these aspects can be made during a subsequent normative phase.

Proposal:
RAN1 discussed that UE-specific K-Offsets may not be needed in Rel-17 IoT NTN in some scenarios. The decision on this can be taken during the normative phase.
1.1.4 Enhancements on HARQ
R1-2104261
Discussion on HARQ enhancement for IoT in NTN
Huawei, HiSilicon

R1-2104400
Discussion on HARQ enhancements on NB-IoT_eMTC for NTN
vivo

R1-2104450
Consideration on enhancements on HARQ for IoT NTN
Spreadtrum Communications

R1-2104506
HARQ operation enhancement for NB-IoT/eMTC
CATT

R1-2104570
Enhancements on HARQ for IoT NTN
MediaTek Inc.

R1-2104639
Enhancements on HARQ for IoT NTN
CMCC

R1-2104780
Discussion on HARQ enhancements
OPPO

R1-2104817
On HARQ enhancements for IoT NTN
Ericsson

R1-2104825
Enhancements on HARQ
Qualcomm Incorporated

R1-2105141
HARQ Enhancement in IoT NTN
Apple

R1-2105185
HARQ enhancements for IoT-NTN
Sony

R1-2105196
Discussion on HARQ for IoT-NTN
ZTE

R1-2105348
On enhancements on HARQ
Samsung

R1-2105407
HARQ for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2105553
Discussion on the HARQ enhancement for IoT NTN
Xiaomi

R1-2105621
HARQ enhancement for IoT NTN
Lenovo, Motorola Mobility

R1-2105678
HARQ enhancement for IoT NTN
InterDigital, Inc.

R1-2105827
Enhancements on HARQ to NB-IoT in NTN
Asia Pacific Telecom, FGI

R1-2106060
Summary#1 of enhancements on HARQ
Moderator (Samsung)
R1-2106061
Summary#2 of enhancements on HARQ
Moderator (Samsung)
[105-e-NR-NB_IoT_eMTC-04] Email discussion/approval on enhancements on HARQ with checkpoints for agreements on May 25, May 27 – Carmela (Samsung)
Conclusion:
For NB-IoT and eMTC in NTN, RAN1 has not reached consensus to recommend enhancements to the Rel-16 procedure for the monitoring of a PDCCH which indicates an ACK/NACK after transmission of a PUSCH.
Agreement:
Capture the following in the TR:

· RAN1 discussed that if there are a large number of repetitions in NTN IoT, an UL/DL transmission may potentially have a duration larger than the time interval needed by the UE for cell reselection or handover. This may potentially be an issue especially for LEO satellite due to high mobility. Some repetitions may not be able to be transmitted before a cell change happens and this will cause a waste of resources. Combining repetitions from different cells is a potential solution. 

· RAN1 has not reached consensus to recommend solutions in Rel-17.

Agreement:
Capture the following in the TR:

· RAN1 discussed to enable PDCCH monitoring during the time period between receiving NPDSCH and transmitting HARQ ACK in NB-IoT to enhance throughput.

· RAN1 has not reached consensus to recommend solutions to enhance throughput in Rel-17.

Proposal:
RAN1 discussed disabling HARQ feedback for downlink transmission. This may potentially mitigate HARQ stalling which is due to the large RTT in NTN and benefit UE power consumption and latency. Disabling HARQ feedback for a DL transmission may improve uplink throughput in NTN. If HARQ feedback is disabled, the L1 reliability of the downlink transmission may degrade due to the lack of feedback.
Conclusion:

From a physical layer perspective, there is no consensus on disabling HARQ feedback for NTN IoT in Rel-17. 

1.1.5 Others
R1-2104451
Consideration on other design aspects for IoT NTN
Spreadtrum Communications

R1-2104781
Discussion on other aspects
OPPO

R1-2104820
On evaluation assumptions for NB-IoT and eMTC based NTN
Ericsson

R1-2104826
Other aspects for NTN IOT
Qualcomm Incorporated

R1-2105197
Discussion on additional enhancement for IoT-NTN
ZTE

R1-2105408
Applicability of NB-IoT/eMTC features for NTN
Nokia, Nokia Shanghai Bell

R1-2105530
Other aspects to support IoT in NTN
Huawei, HiSilicon

R1-2105554
Discussion on the other design aspects for IoT NTN
Xiaomi

