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Introduction
In RAN1#104b-e, the following agreements were made.
	Agreement in RAN1#104b-e:
UE pre-compensation done per N time units for long PUSCH is the baseline solution. 
· The pre-compensation does not vary within a block of N time units
· FFS: the definition and value of N

Agreement in RAN1#104b-e:
UE pre-compensation done per N time units for long PRACH is the baseline solution. 
· The pre-compensation does not vary within a block of N time units
· FFS: the definition and value of N

Agreement in RAN1#104b-e:
For DL synchronization in the Rel-17 timeframe, the following should be considered
· New channel raster with a step size increased to be greater than 100 kHz 
· (part of) ARFCN-indication-in-MIB



In this contribution, to support intermittent delay-tolerant small packet transmission, we will provide our views on
· long UL transmission
· new channel raster
Discussion
UL timing for long UL transmission 
Long UL transmission on NPUSCH
Problem statement
As shown in R1-2103950, with MCL > 164 dB, the maximum PUSCH transmission can be max RU length x max number of RUs per TBS x max number repetitions. For single tone transmission with 3.75 kHz, it can be up to 40.96s. 
However, considering UL Compensation Gap (UCG) provides a 40ms gap per 256ms, we only need to take care of whether a long transmission on NPUSCH of 256ms transmission can be supported in NTN.
Assuming a delay drift rate of up to 93 us/s, the delay can vary by as much as 23.8 us. This would break the cyclic prefix and ICI, resulting in loss of orthogonality of the OFDM waveform, e.g., 4.7 us.
[bookmark: _Toc71202398]Timing adjustment during the UCG of 40ms for long NPUSCH transmission shall be supported.
Possible solutions
As shown in the agreements, one proposal is that UE shall pre-compensate per N time units for long PRACH, where the pre-compensation does not vary within a block of N time units.
However, there are two remaining issues shown in the offline discussion: 1) overlap between two consecutive blocks of N time; and 2) restriction on TA update in the duration of repetitions according to RAN4 specs.
Issue 1: Overlap due to the timing adjustment
UE shall complete transmission of the subframe n and not transmit the overlapped part of subframe n+1. See TS 36.213 V16.5.0, Clause 4.2.3.
[3GPP TS 36.213 V16.5.0] For serving cells in the same TAG, when the UE's uplink PUCCH/PUSCH/SRS transmissions in subframe n and subframe n+1 are overlapped due to the timing adjustment, the UE shall complete transmission of subframe n and not transmit the overlapped part of subframe n+1.
In the current release, the overlapped part is determined by a subframe. Therefore, if the block of N time units is not 1 subframe, then the current UE behavior for the transmission overlap may need a revisit.
[bookmark: _Toc71202399]The value of N shall be N = 1, and the unit shall be a subframe shall be considered to minimize the spec impact by reusing the current UE behavior for a transmission overlap due to TA adjustment.
Issue 2: restriction on TA adjustment during repetitions
UE is not allowed to adjust timing advance in the duration of repetitions. See TS 36.133 V16.8.0, Clause 7.20.2.
[3GPP TS 36.133 V16.8.0] When a repetition period is configured on the uplink for which R>1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission as defined above.
[bookmark: _Toc71202396]For long NPUSCH transmission due to a long repetition period (R>1), a UE is not allowed to adjust the uplink transmission timing autonomously based on TS 36.133 V16.8.0, Clause 7.20.2.
However, in NR over NTN, RAN4 has decided to revisit the UE transmit timing error requirement, see below. It might be too early to conclude whether timing adjustment during repetition shall be allowed, especially considering the potential impact on the UE-specific TA coming with the combination of open and closed TA loops. 
	Agreements in RAN4#98b-e
The UE specific TA estimation accuracy is counted into the UE transmit timing error requirement
· UE specific TA estimation accuracy is FFS
· FFS whether the UE specific TA estimation accuracy shall be also defined as a separate accuracy requirement
· Specify UE behavior related to UE specific TA estimation and the detailed behavior is FFS


[bookmark: _Toc71202400]Wait for RAN4 progress in NR over NTN for whether timing adjustment during repetition (R>1) for long NPUSCH transmission shall be allowed.

Long transmission on NPRACH
Problem statement
As pointed out in R1-2103950, the maximum number of NPRACH transmission is 1024 in NB-IoT, which gives a total RACH transmission of about 20s. 
However, considering UL Compensation Gap (UCG) would provide a 40ms gap per 256ms, we only need to take care of whether a long transmission on NPRACH of 256ms transmission can be supported in NTN.
Assuming a delay drift rate of up to 93 us/s, the delay can vary up to 23.8 us/s. This can be covered by the cyclic prefix, e.g., 66.7us, 266.7us, and 800us. 
Possible solutions
As shown in the agreements, one proposal is that UE shall pre-compensate per N time units for long PRACH, where the pre-compensation does not vary within a block of N time units.
However, if timing adjustment during UCG is allowed, then no spec impact is needed when the long CP lengths of 266.7us and 800us are configured.
[bookmark: _Toc71202397]If timing adjustment during UCG is allowed, then no spec impact is needed for a long NPRACH transmission of more than 256ms.
[bookmark: _Toc71202401]Timing adjustment during the UCG of 40ms for long NPRACH transmission shall be supported.

New channel raster
Problem statement
As pointed out in R1-2103950, in the case of IoT over NTN service in S-band (e.g., at 2 GHz) with UE oscillator error as 20 ppm (NB-IoT UE) and the residual Doppler as 16.14 ppm, the maximum FO could be up to 72.28 kHz, which is much larger than half of the current channel raster, i.e., 100 kHz.
Possible solutions
As shown in the agreements, the following should be considered: 1) New channel raster with a step size increased to be greater than 100 kHz; and 2) (part of) ARFCN-indication-in-MIB.
However, the carrier frequency numbering (ARFCN) and the channel raster are defined in clause 5.7 of TS 36.104, which locates in the RAN4 scope.
[bookmark: _Toc71202402]Support to capture new channel raster with a step size increased to be greater than 100 kHz in TR, but details shall be determined by RAN4. 

Conclusion
In this contribution, we have the following observations
Observation 1	For long NPUSCH transmission due to a long repetition period (R>1), a UE is not allowed to adjust the uplink transmission timing autonomously based on TS 36.133 V16.8.0, Clause 7.20.2.
Observation 2	If timing adjustment during UCG is allowed, then no spec impact is needed for a long NPRACH transmission of more than 256ms.

Based on observations, the following proposals are made
Proposal 1	Timing adjustment during the UCG of 40ms for long NPUSCH transmission shall be supported.
Proposal 2	The value of N shall be N = 1, and the unit shall be a subframe shall be considered to minimize the spec impact by reusing the current UE behavior for a transmission overlap due to TA adjustment.
Proposal 3	Wait for RAN4 progress in NR over NTN for whether timing adjustment during repetition (R>1) for long NPUSCH transmission shall be allowed.
Proposal 4	Timing adjustment during the UCG of 40ms for long NPRACH transmission shall be supported.
Proposal 5	Support to capture new channel raster with a step size increased to be greater than 100 kHz in TR, but details shall be determined by RAN4.
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