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

[108-e-R17-RRC-IoT-NTN] Email discussion on Rel-17 RRC parameters for IoT over NTN – Gilles (MediaTek)
· 1st check point for first LS in [108-e-R17-RRC]: February 24
· Final check point for second LS in [108-e-R17-RRC] if necessary: March 3
R1-2201220
List of IoT over NTN Rel-17 RRC parameters
Moderator (MediaTek Inc.)
8.14.1 Enhancements to time and frequency synchronization
[108-e-R17-IoT-NTN-01] Email discussion for maintenance on enhancements to time and frequency synchronization – Gilles (MediaTek)
· 1st check point: February 25
· Final check point: March 3
R1-2200941
Maintenance on time and frequency synchronization enhancement for IoT in NTN
Huawei, HiSilicon

R1-2201217
Enhancements to time and frequency synchronization for IoT NTN
MediaTek Inc.

R1-2201275
Discussion on enhancements to time and frequency synchronization
OPPO

R1-2201342
Remaining issues on time and frequency synchronization enhancement for IoT over NTN
CATT

R1-2201587
Remaining issues of time and frequency synchronization for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2201652
Enhancements to time and frequency synchronization
Qualcomm Incorporated

R1-2201789
Remaining Issues of Uplink Time and Frequency Synchronization for IoT NTN
Apple

R1-2201808
On time and frequency synchronization maintenance issues for IoT over NTN
Ericsson Hungary Ltd

R1-2201880
Remaining issues on enhancements to time and frequency synchronization for IoT NTN
CMCC

R1-2201950
Remaining issues on UL time and frequency synchronization for IoT NTN
Xiaomi

R1-2202210
Remaining issues of synchronization for NR-NTN
ZTE

R1-2202408
Maintenance of IoT-NTN time and frequency synchronisation
Sony

R1-2202479
Enhancements to time and frequency synchronization
Mavenir
R1-2201219
"Summary #1 of AI 8.14.1 Enhancements to time and frequency synchronization for IoT NTN"
Moderator (MediaTek Inc.)

Agreement
· For IoT NTN, capture into 36.300 a stage-2 description of concept of K_offset, K-mac, UE pre-compensation of timing and frequency pre-compensation/adjustment for uplink transmission with modification as needed

NOTE: NR NTN agreements on TS 38.300 relating to a stage-2 description of concept of K_offset, K-mac, UE pre-compensation of timing and frequency pre-compensation/adjustment for uplink transmission can be adopted for TS 36.300 with modification as needed and can include aspects specific to IoT NTN as needed. 
The TP below for TS 36.211 Section 8.1 is endorsed
--------------------------------------- Start of TP for 3GPP TS 36.211 ----------------------------------------
8.1
Uplink-downlink frame timing

<Unchanged Text Omitted>
Transmission of the uplink radio frame number 
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 from the UE shall start [image: image3.png]Tea
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 seconds before the start of the corresponding downlink radio frame at the UE.
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Figure 8.1-1: Uplink-downlink timing relation

<Unchanged Text Omitted>
---------------------------------------- End of TP for 3GPP TS 36.211 ----------------------------------------
The TP below for TS 36.211 Section 8.1 is endorsed
---------------------------------------- Start of TP for 3GPP TS 36.211 ----------------------------------------
8.1
Uplink-downlink frame timing

<Unchanged Text Omitted>
The quantity [image: image6.png]


 is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation if configured (see Clause 4.2.3 in [TS 36.213]), otherwise [image: image8.png]


.

<Unchanged Text Omitted>
---------------------------------------- End of TP for 3GPP TS 36.211 ----------------------------------------
Agreement
First discuss for additional values of validity timer for GEO in NR NTN AI 8.4.2. For IoT NTN, adopt the NR NTN agreement without modification for additional values of validity timer for GEO.

Conclusion

RAN1 can wait for RAN2 to conclude discussions on GNSS Measurements.

Conclusion

RAN1 can wait for RAN2 to conclude discussions on validity timer / re-acquisition on NTN-specific SIB.

Conclusion

RAN2 can further discuss when the UE-specific TA report is reported.

Agreement
Satellite velocity vector range can be discussed in NR NTN 8.4.2 first. IoT NTN can use conclusion / agreement from NR NTN without any modification.

The TP below for TS 36.211 Section 8.1 is endorsed
---------------------------------------- Start of TP for 3GPP TS 36.211 ----------------------------------------
8.1
Uplink-downlink frame timing

<Unchanged Text Omitted>
The quantity [image: image10.png]


 is computed by the UE based on UE position and serving satellite-ephemeris-related higher-layers parameters if configured, otherwise [image: image12.png]


.

<Unchanged Text Omitted>
---------------------------------------- End of TP for 3GPP TS 36.211 ----------------------------------------
R1-2202724
Summary #2 of AI 8.14.1 Enhancements to time and frequency synchronization for IoT NTN
Moderator (MediaTek)
Agreement
Modify bit allocations for orbital parameters ephemeris format as follows:
· Orbital parameters are indicated in 21 bytes payload:
· Semi-major axis α (m) is 33 bits 
· Range: from 6500 km to 43000 km

· The quantization step is 4.249 [image: image14.png]x 1073



m

· Eccentricity e is 20 bits 
· Range: ≤ 0.015

· The quantization step is 1.431 [image: image16.png]x 1078




· Argument of periapsis ω (rad) is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341 [image: image18.png]x 1078



 rad

· Longitude of ascending node (Ω rad) is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341  [image: image20.png]x 1078



 rad

· Inclination i (rad) is 27 bits 
· Range: from - π/2  to + π/2

· The quantization step is 2.341  [image: image22.png]x 1078



 rad

· Mean anomaly M (rad) at epoch time to is 28 bits 
· Range: from 0 to 2π
· The quantization step is 2.341  [image: image24.png]x 1078



 rad

Agreement
For epoch time signaling for IoT NTN:
· When explicitly provided through SIB, Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information. 
· When provided through dedicated signaling, epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number.
· The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.

R1-2202839
Summary #3 of AI 8.14.1 Enhancements to time and frequency synchronization for IoT NTN
Moderator (MediaTek)
Working assumption
Adopt NR NTN solution for negative TACommonDriftVariation values. 

Working assumption
Adopt NR NTN solution for interpretation SFN indicating Epoch time.

R1-2202930
[DRAFT] LS on updates to 36.300 from NR positioning
Moderator (MediaTek)

R1-2202931
LS on updates to 36.300 from NR positioning
RAN1, MediaTek

TP for TS36.300 is endorsed and provided to RAN2 in LS R1-2202931.

R1-2202915
Summary #4 of AI 8.14.1 Enhancements to time and frequency synchronization for IoT NTN
Moderator (MediaTek)
8.14.2 Timing relationship enhancements
[108-e-R17-IoT-NTN-02] Email discussion for maintenance on timing relationship enhancements – Sam (Sony)
· 1st check point: February 25
· Final check point: March 3
R1-2200942
Maintenance on timing relationship enhancement for IoT in NTN
Huawei, HiSilicon

R1-2201218
Timing relationship enhancements for IoT NTN
MediaTek Inc.

R1-2201276
Discussion on timing relationship enhancements
OPPO

R1-2201343
Remaining issues on timing relationship enhancement for IoT over NTN
CATT

R1-2201586
Maintenance of IoT-NTN timing relationships
Sony

R1-2201588
Remaining issues of timing relationship enhancements for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2201653
Timing relationship enhancements
Qualcomm Incorporated

R1-2201790
Remaining Issues of Timing Relationship Enhancement for IoT NTN
Apple

R1-2201809
On timing relationship maintenance issues for IoT over NTN
Ericsson Hungary Ltd

R1-2201881
Remaining issues on timing relationship enhancements for IoT NTN
CMCC

R1-2202211
Remaining issues of timing relationship for IoT-NTN
ZTE

R1-2202480
Timing relationship enhancements
Mavenir
R1-2202585
FL summary 1 of AI 8.14.2: Timing relationships for IoT-NTN
Moderator (Sony)
Agreement
RAN1 kindly suggests to spec editor of TS 36.213 to move the following text to the head of section 6.1.1:

========= Unchanged Text Omitted ==========
Throughout this clause, for a BL/CE UE, if the UE is configured with the higher layer parameter CellSpecificKoffset,

-
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 is the parameter CellSpecificKoffset provided by higher layers, and
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 is the parameter UESpecificKoffset provided by higher layers, otherwise [image: image32.png]



otherwise, 

-
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, [image: image36.png]


.
======== Unchanged Text Omitted ===============
Agreement
RAN1 kindly suggests to spec editor of TS 36.213 to adopt the following TP for section 9.1.5:

<<<<< Start of TP to TS 36.213 section 9.1.5 >>>>>>>
If the UE has initiated a PUSCH transmission using preconfigured uplink resource ending in subframe n, the UE shall monitor the MPDCCH UE-specific search space in a search space window starting in subframe n+4+Kmac Kmac with duration given by higher layer parameter pur-MPDCCH-SS-window-duration where [image: image38.png]


 is provided by higher layer parameter K-mac, otherwise [image: image40.png]


. Upon detection of a MPDCCH with DCI format 6-0A/6-0B with CRC scrambled by PUR-RNTI intended for the UE within the search space window and the corresponding DCI is for PUR ACK/fallback indication (as defined in [4]), the UE is not required to monitor the MPDCCH UE-specific search space for the remaining search space window duration.
<<<<< End of TP to TS 36.213 section 9.1.5 >>>>>>>
The text proposal (for TS36.213 clause 16.5.1) in section 2.2.1.3 of RP-2202585 is endorsed.
The text proposal (for TS36.213 clause 8.0) in section 2.2.2.3 of RP-2202585 is endorsed.
Agreement
In IoT NTN, the Koffset value signalled in system information (cell specific Koffset) is always used for NPDCCH and MPDCCH ordered NPRACH and PRACH timing relationships, respectively.

The text proposal (for TS36.213 clause 16.3.2) in section 2.3.2.2 of RP-2202585 is endorsed.
Working assumption
For IoT NTN, the unit of K_mac and Koffset when subcarrier spacing is 3.75kHz is 1 ms.

R1-2202586
FL summary 2 of AI 8.14.2 Timing relationship for IoT-NTN
Moderator (Sony)

Agreement
Confirm the WA on units of Kmac and Koffset with 3.75kHz SCS:

Working assumption
For IoT NTN, the unit of K_mac and Koffset when subcarrier spacing is 3.75kHz is 1 ms.

Agreement
For IoT NTN, calculate UE-eNB RTT using the following equation: [image: image42.png]RTT;3® = floor(* ‘) + Knac




where Tf = subframe duration (1ms). 

Agreement
The TP below for TS 36.213 Clause 16.1.2 is endorsed
<<< Start of TP to Clause 16.1.2, TS 36.213 >>>

For a timing advance command reception ending in DL subframe n, the corresponding adjustment of the uplink transmission timing shall apply from the first available NB-IoT uplink slot following the end of n+12+Koffset DL subframe and the first available NB-IoT uplink slot is the first slot of a NPUSCH transmission.

<<< End of TP to Clause 16.1.2, TS 36.213 >>>
R1-2202587
FL summary 3 of AI 8.14.2 Timing relationship for IoT-NTN
Moderator (Sony)

8.14.3 Others
R1-2201589
Discussion on other aspects for NB-IoT/eMTC over NTN
Nokia, Nokia Shanghai Bell

R1-2201810
Mobile IoT in the 5G future – NB-IoT and eMTC for NTN
Ericsson Hungary Ltd

R1-2201951
Discussion on the other design aspects for IoT NTN
Xiaomi

R1-2202425
Other aspects to support IoT in NTN
Huawei, HiSilicon
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