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This document lists the RAN1 agreements in NB-IoT/eMTC support for Non-Terrestrial Network Work Item up to and including RAN1#107-e. 
The WI objective from the Rel-17 IoT NTN WID is inserted below for convenience.

The moderator summary and spreadsheet for Rel-17 RRC parameters for IoT NTN were provided in R1-2111376 and R1-2111377 respectively. Feature lead summaries for 8.15.1 and 8.15.2 are referenced in Section 5. The Technical Report TR 36.763 for Rel-17 IoT NTN is also referenced in Section 5. 

[bookmark: _Toc85721651]WID Objective
	The objective of this Work Item is to specify support of NB-IoT and eMTC over NTN. Work on both NB-IoT and eMTC will start in August 2021 meetings.
Enhancements shall be specified as described hereafter with the following assumptions:
· Standalone deployment for NB-IoT / eMTC (i.e. operating in carrier(s) used only for NB-IoT NTN (resp. eMTC NTN)) for support in Rel-17 timeframe will be prioritized. 
· GNSS capability in the UE is taken as a working assumption for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.
· NB-IoT/eMTC design for terrestrial networks shall be reused as much as possible.
· Transparent payload
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Specify the following time and frequency synchronization enhancements, using NR_NTN_solutions WI agreements as baseline, according to Section 8 in TR 36.763: 
· UE pre-compensation including ephemeris format (orbital / Position -Velocity)
· UE pre-compensation for UL synchronization in RRC_IDLE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris 
· Timing advance formula (granularity of the timing advance may be different)
· 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
Agreements on the above are up to the decision in NR_NTN_Solutions WI and will be used for IoT NTN with minimum changes, if any. 

Specify the following time and frequency synchronization enhancements that are not covered by NR_NTN_Solutions WI agreements, according to Section 8 in TR 36.763:
· Long PUSCH and PRACH Transmission enhancements: segmented UE pre-compensations, new UL gaps and/or implementation solutions, time units and duration of segments.
· Validity timer for UL synchronization: satellite ephemeris, and potentially other aspects
· DL synchronization enhancements: A single solution will be selected between: new channel raster, (part of) ARFCN-indication-in-MIB. 
· GNSS Measurements: Validity of a GNSS position fix and details of acquiring a GNSS position fix, duration of validity, in RRC CONNECTED mode for sporadic short transmission

Specify the following  IoT NTN specific timing relationships enhancements according to Section 8 in TR 36.763:
· Timing relationships for NB-IoT / eMTC: as listed in Section 6.6.3 in TR 36.763 
· UL scheduling for FDD-HD: Use of UE-specific TA and/or K_offset to avoid UL-DL collisions in FDD-HD
· Signalling aspects in UE-specific TA maintenance and reporting, techniques to reduce the signalling load and determination of the UE-specific TA.
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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:

Where:
·   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.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.   
·  is a fixed offset used to calculate the timing advance. 

Note-1: Definition of  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:  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:
The following agreement from NR NTN are re-used for IoT NTN as working assumption
f. In Rel-17 IoT-NTN, at least support UE which can compute timing advance and frequency adjustment for serving link based on its GNSS position and serving satellite ephemeris signalled by the network and apply corresponding timing advance and frequency adjustment in RRC_IDLE and RRC_CONNECTED modes
g. Serving satellite ephemeris Epoch time is implicitly known as a reference time defined by the starting time of a DL slot and/or frame.
FFS: Whether this starting time is given by predefined rule or it is indicated by the Network

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.

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:
The validity timer of UL synchronization is configured by the network
· FFS: Whether a single validity timer or separate validity timers are used for satellite ephemeris and common TA parameters

Agreement:
UE in RRC_IDLE reads the satellite ephemeris on SIB and the common TA parameters if indicated on SIB and (re-)start the validity timer(s) for UL synchronization before moving to RRC_CONNECTED.
· FFS: Details of the precise (re-)start time for the validity timer for UL synchronization to ensure a common understanding between gNB and UE.
· Other signaling details for validity timer are up to RAN2

Agreement:
Duration of UL transmission segment for UE pre-compensation for PRACH transmission is a number of RACH repetition units configured by the network
· For NB-IoT, repetition unit is P symbol groups.
· For eMTC, repetition unit is one preamble including guard period. 
· FFS: Configuration details

Agreement:
Duration of UL transmission segment for UE pre-compensation for PUSCH transmission is a number of PUSCH repetition units configured by the network
· For NB-IoT, repetition unit is  
· For eMTC, repetition unit is   for sub-PRB allocation, where Tslot = 0.5 ms. For full-PRB allocation, repetition unit is one subframe.
· NOTE1:  are defined in TS 36.211 10.1.2.3 and 10.1.3.6 for NB-IoT
· NOTE2: M_^UL_slot is defined in TS 36.211, 5.2.3A for eMTC
· FFS: RAN1 to further discuss valid and invalid subframes
· FFS: Configuration details

Agreement:
For NB-IoT, if a mapping to Nslots slots or a repetition of the mapping in an UL transmission segment for UE pre-compensation for NPUSCH transmission contains a resource element which overlaps with any configured NPRACH resource, the NPUSCH transmission in overlapped Nslots slots is postponed until the next Nslots slots not overlapping with any configured NPRACH resource.
· NOTE: Nslots is defined in TS 36.211, 10.1.3.6

Agreement:
The UL transmission segment duration is configured by the network
· FFS: Details of the configuration signalling.

Agreement:
· For NB-IoT NTN, the network configures one of K values for the UL transmission segment duration of each PRACH preamble format in a k-bit field, where the size of the k-bit field and the number of K candidate values depend on the preamble format.
· Format 0 and format 1: 3-bit field, K=6 candidate values 2.4.(TCP+TSEQ), 4.4.(TCP+TSEQ), 8.4.(TCP+TSEQ), 16.4.(TCP+TSEQ), 32.4.(TCP+TSEQ), 64.4.(TCP+TSEQ)
· Format 2:  2-bit field, K=4 candidate values 2.6.(TCP+TSEQ), 4.6.(TCP+TSEQ), 8.6.(TCP+TSEQ), 16.6.(TCP+TSEQ)  
· FFS: Down scoping of K candidate values, size of k-bit field
· FFS: Whether the same segment duration can be used for all preambles within a preamble format

Agreement:
For eMTC, the network configures one of K values for the UL transmission segment duration of PRACH in a k-bit field.
· FFS: K candidate values, size of k-bit field

Agreement:
· For NB-IoT/eMTC NTN, the network configures one of K candidate values for the UL transmission segment duration of NPUSCH/PUSCH in a k-bit field. 
· For NB-IoT, maximum 3-bit field with a maximum number of K=8 candidate values 2 ms, 4 ms, 8 ms, 16 ms, 32 ms, 64 ms, 128 ms, 256 ms  
· FFS: Down scoping of K candidate values, size of k-bit field

Agreement:
· The UL transmission segment duration is provided by UE-specific RRC signalling or by signalling in SIB.
· NOTE: the values of UL transmission segment duration for NB-IoT can be different to those for eMTC
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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.

Agreement:
For IoT NTN, support cell-specific Koffset configuration for use during initial access.

Agreement:
For IoT NTN, support the use of UE-specific Koffset in CONNECTED mode.

Agreement:
UE-specific TA reporting is supported in IoT-NTN
· FFS: Detailed contents of report

Conclusion:
In IoT NTN the initialisation of generators for scrambling codes for UL channels and DM-RS shall use the subframe number of the UL channel or UL signal that is indicated by the Koffset-modified timing relationship. 
NOTE: In the view of RAN1, this does not necessarily involve a specification change.

Conclusion:
For IoT NTN, no modifications are needed for the calculation in NR NTN for estimate of UE-eNB RTT.
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Agreement:
The validity timer for UL synchronization is started/restarted with configured timer validity duration at the epoch time of the assistance information (i.e. serving satellite ephemeris data).
· FFS: Precise definition of epoch time taking into account SIB repetitions

Agreement:
A single validity duration for both serving satellite ephemeris and common TA related parameters is defined at least if serving satellite ephemeris and common TA parameters are signalled in the same SIB message.

Agreement:
Configuration of UL transmission segment is indicated on SIB at least for initial access
· FFS via UE-specific RRC signalling in RRC_CONNECTED.

Agreement:
For eMTC PUSCH, a 3-bit field to indicate K=8 values for the uplink transmission segment duration:
· Full-PRB allocation (unit: subframes): 2 4 8 16 32 64 128 256
· Sub-PRB allocation (unit: resource units): 1 2 4 8 16 32 64 128

Agreement:
For eMTC, a 3-bit field is defined in the SIB to indicate the following K=8 values for the uplink transmission segment duration of PRACH:
(TCP+TSEQ+TGP), 2*(TCP+TSEQ+TGP), 4*(TCP+TSEQ+TGP), 8*(TCP+TSEQ+TGP), 16*(TCP+TSEQ+TGP), 32*(TCP+TSEQ+TGP), 64*(TCP+TSEQ+TGP), 128*(TCP+TSEQ+TGP)  

Agreement:
For eMTC, the same value is used for segment durations for all PRACH preambles

Agreement:
For NB-IOT, the same value is used for segment durations for all NPRACH preambles for a particular NPRACH format

Agreement:
In eMTC/NB-IoT, NTA update based on TA Command field in msg2 and MAC CE TA command is used for UL timing alignment correction as follows:
· No extension on TAC 11-bit field in Random Access Response 
· When TAC (TA) in Msg2 is received, UE first adjustment and NTA is adjusted as follows: NTA,new = TA 16, where TA is the timing advance command in msg2.
· When TACs ( provided within the MAC CE is received,  is updated as follows: 
·  ,
· Where TA is the TAC field received in MAC CE command.

Agreement:
RAN1 has discussed the following aspects and leaves it up to RAN2 to specify UE behaviour related to expiry of UL synchronization validity timer and determine which of the following aspects are to be specified: 
· Mechanisms for UE to declare loss of UL synchronization including mechanisms for UL synchronization recovery procedure when UL synchronization is lost if UL synchronization validity timer expires in RRC_CONNECTED 
· It is up to RAN2 to specify this new behaviour for connected UE within RLF set of procedures or a new procedure for re-acquiring satellite ephemeris
· Mechanism for UL synchronization includes re-acquiring the satellite ephemeris and common TA parameters if indicated on SIB
· A new clause of RLF for loss of UL synchronization if validity timer for UL synchronization expires assuming a new re-interpretation of RLF set of procedures is specified for recovery of UL synchronization with re-acquisition of satellite ephemeris and common TA parameters if indicated 
· Potential additional RACH after re-acquisition of satellite ephemeris and common TA parameters if indicated for the UL synchronization recovery procedure in case of potential residual TA error.
· If validity timer for UL synchronization expires and no UL synchronization recovery mechanisms specified as above, UE behaviour shall declare RLF and go into idle mode  autonomously to re-acquire ephemeris SIB. UE will then need to re-access the cell via Random Access procedure.
· UE signalling to indicate the validity timer for UL synchronization is about to expire

R1-2110652	Draft LS on Validity Timer for UL Synchronization	Moderator (MediaTek)
Final LS approved in R1-2110673
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Agreement:
In IoT NTN, for a random access procedure initiated by a N/MPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification.

Agreement:
For IoT NTN, with respect to the granularity, configuration, indication and update of K_Offset, the mechanisms concluded in NR-NTN shall be taken as baseline.

Agreement:
For eMTC in IoT NTN, if the UE determines that a preamble retransmission is necessary, the choice of a suitable preamble retransmission subframe shall be delayed by Koffset as compared to current specifications.

Agreement:
For NB-IoT, if the UE has initiated an NPUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the NPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

Agreement:
For eMTC, if the UE has initiated an PUSCH transmission using pre-configured uplink resources ending in subframe n, the UE shall start or restart to monitor the MPDCCH from DL subframe n+4+K_mac (where K_mac is defined as in NR-NTN).

Agreement:
Support PUR at least for GEO-based IoT NTN in Rel-17
FFS: for NGSO-based IoT NTN.

Agreement:
NPDCCH monitoring restrictions have been identified for further checking to see if changes for NB-IoT need to be made for the following cases:
· case 1: MTBG NPUSCH
· case 2: 2 NPUSCH HARQ processes scheduled
· case 3: long single NPUSCH when MTBG or 2HARQ configured
· case 4: single NPUSCH scheduled by DCI format N0 or RAR
· case 5: NPUSCH format 2 in response to DCI format N1
· case 6: NPRACH in response to PDCCH order
· case 7: NPUSCH with same HARQ process when 2 HARQ configured
· case 8: subframes after NPUSCH processing
· case 9: subframes after NPUSCH carrying Msg3
· case 10: NPRACH for SR for long NPRACH transmissions
· case 11: NPRACH for SR for short NPRACH transmissions
· FFS: the changes in each case
· FFS: additional cases

[bookmark: _Toc85721663]Others
No TDoc treated


3GPP TSG RAN WG1 Meeting #107-e
Enhancements to time and frequency synchronization
GNSS validity:
Agreement
The UE autonomously determines its GNSS validity duration X and reports information associated with this valid duration to the network via RRC signalling.
· X = {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}

Agreement
Send LS to RAN2 to take the following RAN1 agreements into consideration to specify the aspects related to GNSS position validity:
· 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 
· The UE autonomously determines its GNSS validity duration X and reports information associated with this valid duration to the network via RRC signalling. 
· X = {10s, 20s, 30s, 40s, 50s, 60s, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 60 min, 90 min, 120 min, infinity}
· 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)

R1-2112847 –DRAFT LS to RAN2 on GNSS validity duration for IoT NTN
· Final LS in R1-2112848

Validity timer for UL Synchronization:
Agreement
The serving satellite ephemeris and common TA related parameters are signalled in the same SIB message and have the same epoch time.
Agreement
A single validity duration for both serving satellite ephemeris and common TA related parameters is broadcast on the SIB. 
Agreement
Validity timer for UL synchronization should be started/restarted with configured timer validity duration at the epoch time of the assistance information.
 Agreement
Validity timer duration is configured per cell and indicated to the UE in X bits with:
·       Value range {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 120, 180, 240}
·       Unit is second
·       FFS Additional values for GEO

For NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC:
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
For eMTC PUCCH, a 3-bit field to indicate K=7 values for the uplink transmission segment duration:
·         2 4 8 16 32 64 128 subframes
Agreement
For eMTC PUCCH/PUSCH with frequency hopping enabled, the UE can adjust the uplink transmit timing and transmit frequency when hopping to a new narrowband if the frequency hopping interval is less than or equal to the configured transmission segment duration.

Agreement
UE pre-compensation per segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC is applied from one segment to the next segment by using one or more of the following methods if supported by UE implementation
       1. UE may drop / Insert samples / Puncture OFDM symbols  
       2. UE may blank subframes / slots where UE skip a slot or a subframe
The total transmission time is not changed
UE autonomously Drop / insert samples / Puncture OFDM symbols or Blank subframes / slots where UE drops a subframe / slot
The method used for the UE pre-compensation is known to the eNB by a single UE capability 
· UE Blank subframes / slots where UE skip a slot or a subframe (slot is based on Sub Carrier Spacing)
FFS Details of method(s) to drop / insert samples, blanking subframes / slots (slot is based on Sub Carrier Spacing) 

For NPRACH for NB-IoT and PRACH for eMTC:
Agreement
For NB-IoT, UE pre-compensation per segment of NPRACH is applied from one segment to the next segment by using one or more of the following methods if supported by UE implementation
· UE may drop / Insert samples
· UE may blank subframe / repetition unit where UE drops a subframe / repetition unit
The total transmission time is not changed
FFS Details of method(s) to drop / insert samples / blank subframe / repetition unit 
FFS Specification impact

Agreement
For eMTC, UE pre-compensation per segment of PRACH is applied from one segment to the next segment by drop / insert samples in Guard Period of PRACH preamble.
· The total transmission time is not changed
· FFS Details of method(s) to drop / insert samples

UL segmented transmission configuration:
Agreement
UL transmission segment duration with one value X per NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC may be indicated on SIB.
· For NB-IoT/eMTC, X is one of K candidate values for the UL transmission segment duration of NPUSCH/PUSCH/PUCCH
· The value X for eMTC PUSCH applies for full-PRB allocation and should be divided by 2, 4 and 8 for sub-PRB allocation of 6, 3 and 2-out-of-3 tones allocation, respectively.

Agreement
At least UL transmission segment duration with one value X for NPRACH for NB-IoT and PRACH for eMTC may be indicated on SIB
· For NB-IoT/eMTC, X is one of K candidate values for the UL transmission segment duration of NPRACH/PRACH 
· FFS One value X, one or more values Xi 

Agreement
UL Segmented transmission NPRACH/NPUSCH for NB-IoT is not supported in GEO based on UE feature
.
Agreement
For NB-IoT NTN, the network configures one of K values for the UL transmission segment duration of each PRACH preamble format in a k-bit field, where the size of the k-bit field and the number of K candidate values depend on the preamble format.
· Format 0 and format 1: 3-bit field, K=6 candidate values 2.4.(TCP+TSEQ), 4.4.(TCP+TSEQ), 8.4.(TCP+TSEQ), 16.4.(TCP+TSEQ), 32.4.(TCP+TSEQ), 64.4.(TCP+TSEQ)
· Format 2:  3-bit field, K=5 candidate values 1.6.(TCP+TSEQ), 2.6.(TCP+TSEQ), 4.6.(TCP+TSEQ), 8.6.(TCP+TSEQ), 16.6.(TCP+TSEQ)  

Agreement
Support network re-configuration of UL transmission segment by dedicated RRC Signalling

DL Synchronization enhancements:
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.

Agreement
For IoT NTN, indicate two LSBs of the ARFCN in the MIB. 

R1-2112689 –DRAFT LS to RAN4 on DL synchronization enhancements for IoT NTN
· Final LS in R1-2112768

Synchronization aspects common to IoT NTN and NR NTN:
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.

Working assumption:
Higher-layer parameters TACommon, TACommonDrift, TACommonDriftVariation are indicated with the following range, granularity and bits allocation:

	Parameter name
	Value range
	Granularity
	Bits allocation

	TACommon
	0 ...8316827  
(i.e: 0… 270.73 ms) 
	32.55208 ×10-3 μs
	23 bits

	TACommonDrift
	- 261935… + 261935
(i.e: -53.33   μs/s… +53.33 μs/s)
	0.2×10-3μs/s
	19 bits

	TACommonDriftVariation
	0…29470
(0…0.60 μs/s2)
	0.2×10-4μs/s2
	15 bits

	 -        Value ranges are given in unit of corresponding granularity
	 
	 
	 



Agreement
Confirm the working assumption made at RAN1#106-bis-e on serving satellite ephemeris bit allocations for LEO/MEO/GEO based non-terrestrial access network:
· Support serving satellite ephemeris format bit allocations for LEO/MEO/GEO based non-terrestrial access network: 
· Position and velocity state vector ephemeris format is 17 bytes payload. 
· The field size for position (m) is 78 bits 
· Position range is driven by GEO : +/- 42 200 km
· The quantization step is 1.3m for position
· The field size for velocity (m/s) is 54 bits 
· Velocity range is driven by LEO@600 km: +/- 8000 m/s
· The quantization step is 0.06 m/s for Velocity
· Orbital parameter ephemeris format 18 byte payload 
· Semi-major axis α (m) is 33 bits 
· Range: [6500, 43000]km
· Eccentricity e is 19 bits 
· Range: ≤ 0.015
· Argument of periapsis ω (rad) is 24 bits 
· Range: [0, 2π]
· Longitude of ascending node (Ω rad) is 21 bits 
· Range: [0, 2π]
· Inclination i (rad) is 20 bits 
· Range: [- π/2 , + π/2]
· Mean anomaly M (rad) at epoch time to is 24 bits 
· Range: [0, 2π]
 
Agreement
Using indicated Higher-layer Common TA parameters, if configured, the UE can determine the one-way propagation time (  used for   calculation as follows:


Where:
· ,  and 
· TACommon, TACommonDrift and TACommonDriftVariation are Common TA parameter defined in RAN1 Meeting #106-bis-e
· is the distance between the satellite and the uplink time synchronization reference point divided by the speed of light. DL and UL are frame aligned at the reference point with an offset given by .
·  is derived by the UE based on  to pre-compensate the two-way transmission delay between the uplink time reference point and the satellite.


Timing relationship enhancements

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.

[bookmark: _Hlk87952794]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.

[bookmark: _Hlk88128707]Leave it to spec editor to formulate in the specs the NPDCCH monitoring restrictions for Cases 1 to 6. 

Explanatory Note for editor
When the UE changes from receiving on the DL to transmitting on the UL (or vice versa), immediately before/after the DL/UL switch the UE is not required to monitor an NPDCCH candidate in some DL subframes. The designation of these subframes in the spec needs to take the “effect” of the TA into consideration. There may be multiple ways to capture this in the specifications for (at least) Cases 1 to 6. Two options (in principle) are described below, to guide the spec editor to capture this as best he/she sees it. Examples of where the changes may apply for cases 1 to 6 can be found as examples in appendix A in R1-2112554.

Option 1: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of downlink subframe timing. This would typically involve inserting a “-TA” term in their indexing.
 
Option 2: The DL subframes during which the UE is not required to monitor an NPDCCH candidate are described in terms of uplink subframe timing using the indexing of the UL subframes that coincide in time with the DL subframes in question.


Agreement
Network can configure UE-specific TA reporting either a TA or UE location for connected mode UE
· In case a TA is configured, NR NTN solutions are a baseline for the following UE-specific TA handling issues,  
· Signaling – quantity (full or delta), range, number of bits  
· Granularity of report
· Frequency of reporting
· Means of reporting
· NOTE: Any changes needed for IoT NTN can be made.
· In case the UE location is configured, RAN2 will design solutions for the UE location information, and it is left to RAN2 to decide whether to support UE location reporting  


Others
No TDoc treated
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