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1 Introduction
In RAN#107-e [1], there are some pending issues for IoT NTN. In this contribution, we provide our perspectives. 
2 Discussion 
[bookmark: _Hlk93565785]2.1 UL Segmented transmission
In RAN #107-e, UL Segmented transmission was discussed, and the following agreements were finally obtained.
	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
[bookmark: _Hlk93507793]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) 

[bookmark: _Hlk93508469]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 

[bookmark: _Hlk93485370]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




Assuming low elevation angle, the maximum 2-way delay drift over the service link and feeder link is 0.1us/ ms or 100 us/s. The table below shows the loss on different UL segment duration.
Table 1: loss on different UL segment duration
	UL segment length
	2 ms
	4 ms 
	8 ms
	16 ms
	32 ms
	64 ms
	128 ms
	256 ms

	Max Delay drift LEO/MEO/GEO
	0.2 us /   0.06 us / 0.00744 us 
	0.4 us /  0.12 us / 0.015 us 
	0.8 us /    0.24 us /  0.03 us 
	1.6 us /    0.48 us /  0.06 us 
	3.2 us /      0.96 us /    0.12 us 
	6.4 us /            1.92 us /         0.24 us 
	12.8 us /            3.84 us /         0.48 us 
	(N/A)*

	CP[%] – LEO
	4.27%  
	8.55 %
	17.1 %
	34.2 %
	68.3%
	136.7%
	273.5%
	(N/A)*

	CP[%] – MEO
	1.28%
	2.56 %
	5.13 %
	10.2 %
	20.5%
	41.0%
	82.0%
	(N/A)*

	CP[%] – GEO
	0.16%
	0.31 %
	0.63 %
	1.27 %
	2.54%
	5.08%
	10.2%
	(N/A)*

	1 OFDM symbol puncture/total subframes
	3.57%
	1.78%
	0.89%
	0.44%
	0.22%
	0.11%
	0.05%
	(N/A)*

	1 ms blanked Subframe/ total subframes 
	50%
	25%
	12.5%
	6.25%
	3.125%
	1.56%
	0.78%
	[bookmark: OLE_LINK28][bookmark: OLE_LINK29](N/A)*

	SNR loss for 1 ms blanked Subframe/ total subframes
	-3 dB
	-1.25 dB
	-0.58 dB
	-0.28 dB
	-0.14dB
	-0.07 dB
	-0.03 dB
	(N/A)


The transmit timing error is Te = 80*Ts= 2.6 us for NB-IoT according to TS 36.133 [2] Table 7.20.2-1. 
Table 7.20.2-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	0.18
	80*TS

	Note 1:	TS is the basic timing unit defined in TS 36.211


For UL segments length is shorter than 8 ms (i.e. 2 ms or 4 ms), the delay drift is very small (i.e. 0.2 us or 0.4 us as max delay drift for LEO 600), which is much smaller than the transmit time error 2.6 us in NB-IoT. 
Observation 1: For UL segments length is shorter than 8 ms, the max delay drift is much smaller than the required transmit timing error in NB-IoT.

For UL segments length is 8 ms or longer, the SNR loss for 1 ms blanked Subframe/ total subframes in eNB receiver is not significant based on the Table 1. 
Observation 2: For UL segments length is 8 ms or longer, the SNR loss for 1 ms blanked Subframe/ total subframes in eNB receiver is not significant.

It is sufficient if the UE indicates by UE capability signaling that it may blank a subframe at the NPUSCH repetition boundary for NB-IoT. For the method UE utilized for UE pre-compensation per segment, we think it should leave it to UE implementation. The drop/insert samples can be used for small TA adjustment; then puncture one OFDM if percentage of CP punctures becomes high or even CP is completely punctured. Moreover, the blanking of subframe/slot is only needed if a UE implementation cannot support applying of UE pre-compensation with a fraction of OFDM symbol or even within an OFDM symbol. 
Proposal 1: Leave it to UE implementation for the method utilized for NPUSCH UE pre-compensation per segment.

For NPUSCH, the method used for the UE pre-compensation is known to the eNB by a single UE capability. Then eNB can update configuration based on UE capability. 
A similar proposal can be made for NPRACH.
[bookmark: OLE_LINK32]Proposal 2: Leave it to UE implementation for the method utilized for NPRACH UE pre-compensation per segment.

[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK37]2.2 GEO values for UL validity timer
[bookmark: _Hlk93656966][bookmark: OLE_LINK38]In RAN #107-e, there were some agreements were made for UL validity timer.
	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


 
Considering the characteristic of GEO, Satellites and the earth are in a relatively static state. The UE can predict the delay drift over the service link and the common delay over the feeder link with an accuracy consistent with transmit timing error requirements with a validity timer duration in the order of half an hour. This configuration value was determined via simulations using ephemeris data and common delay data. Note that since the max Doppler shift is 0.93 ppm and 24 ppm for GEO and LEO respectively, the validation timer duration can be expected to be in the order of 30 (=~24 ppm/0.93 ppm) longer for GEO than for LEO. A validity timer duration of 30 seconds for LEO could be a reasonable target, so a reasonable target for GEO can be in the order of 900 seconds. The longer validity timer duration of 1800 seconds may be achievable depending on the UE complexity.
[bookmark: OLE_LINK31]Proposal 3: Add the GEO candidate values for UL validity timer: {300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800}.
Validity timer duration is configured per cell and indicated to the UE in X=5 bits with:
· Value range {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 120, 180, 240, 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800}
· Unit is second
2.3 Pseudo CR
CR 36.211
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]There is modification of the equation . Hence, Figure 8.1-1 UL-DL timing relation in Pseudo CR TS 36.211 [1] should be updated with . 
Proposal 4: Update Figure 8.1-1: Uplink-downlink timing relation with .

3 Conclusion
In this contribution, we discuss FFS on UL Segmented transmission and GEO validity timer values. The following observations and proposals are presented:
Observation 1: For UL segments length is shorter than 8 ms, the max delay drift is much smaller than the required transmit timing error in NB-IoT.
Observation 2: For UL segments length is 8 ms or longer, the SNR loss for 1 ms blanked Subframe/ total subframes in eNB receiver is not significant.
Proposal 1: Leave it to UE implementation for the method utilized for NPUSCH UE pre-compensation per segment.
Proposal 2: Leave it to UE implementation for the method utilized for NPRACH UE pre-compensation per segment.
Proposal 3: Add the GEO candidate values for UL validity timer: {300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800}.
Validity timer duration is configured per cell and indicated to the UE in X=5 bits with:
· Value range {5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 120, 180, 240, 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800}
· Unit is second

Proposal 4: Update Figure 8.1-1: Uplink-downlink timing relation with .
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