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In RAN#106bis-e, a couple of agreements were reached on timing relationship enhancement for IoT NTN [1]:
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


In this contribution, we discuss the remaining issue on the NB-IoT timing relationships for IoT-NTN.
[bookmark: _Ref129681832]Discussion
UE specific TA
The UE-specific TA can be used by eNB in its scheduling to avoid UL-DL collisions. In particular, the UE-specific TA can be used to update the value of UE-specific K_offset. At RAN1#106-e, the introduction of UE-specific K_offset has been agreed in RRC_CONNECTED. At RAN1#106bis-e, for UE specific TA reporting, the following contents of the report are suggested to be considered
· A delay
· Down select from: 
· Option 1: UE specific TA, 
· Option 2: UE full TA, 
· Option 3: differential UE specific TA 
· Option 4: differential full UE TA. 
· Option 5: UE full TA via Msg3 + differential full UE TA thereafter
· UE location 
For UE-specific TA reporting, the most straightforward solution is to report a full TA which contains both service link delay and feeder link delay (Option 2). Another alternative is to report a UE-specific TA which only constitutes the service link delay denoted as NTA,UE-specific (Option 1). In this option, since the feeder link delay can be obtained at the eNB, the eNB is still able to derive the full TA for a given UE. The main difference between option 1 and option 2 is whether to report the feeder link part TA. The scope of WID-IoT NTN focuses timing relationship enhancements on “Signalling aspects in UE-specific TA maintenance and reporting, techniques to reduce the signalling load and determination of the UE-specific TA” [2]. Obviously, the overhead of option 1 and option 2 are very large if they are applied for each reporting instance, especially when considering the repetition in IoT NTN, not to mention the high frequency for updating of TA reporting. Instead of reporting the absolute full TA or UE self-estimated TA every time, a differential TA value (indicating the difference from the previous value) can be reported to reduce the signaling overhead (Option 3 and Option 4). And Option 5 seems like a more sophisticated approach of Option 4.
Observation 1: Either reporting UE-specific NTA, UE-specific or UE-specific full TA, the overhead are very large if they are applied for each reporting instance.
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Figure 1 Service link and Feeder link
In fact, for stationary UE or UE with low speed, instead of reporting TA directly, reporting the UE location is a feasible solution to save signaling overhead. Because the changing of UE specific TA mainly depends on the movement of the satellite, after UE reports its location to the network, the UE specific TA can be calculated and its value maintained by the eNB. The benefit of UE location reporting can be seen particularly in the validity of UE-specific TA calculation in long UL transmission. The possible outdate of reported TA in long UL transmission (the reported TA may be repeated by with a large repetition number), and the ambiguity of whether the reported UE-specific TA refers to the start of the long UL transmission or the end of the long UL transmission does not exist. It is also important that compared with the reporting complexity on the UE side, calculation by eNB is more amenable to lowering power consumption of IoT devices. Moreover, the calculation latency of eNB is not a major issue, since the UE-specific TA is mainly used for scheduling where granularity is one slot.
Observation 2: By reporting the UE location, the validity of UE-specific TA calculation in long UL transmission is not a concern as its value can be maintained by eNB.
Observation 3: The calculation latency of eNB is not a major issue, since the UE-specific TA is mainly used for scheduling where granularity is one slot.
Observation 4: For a stationary or low speed UE, calculating UE specific TA at the network side could save the signalling overhead and UE complexity.
Taking potential security issues (SA3) into consideration, a coarse location information can be reported by UE if that is considered important. Figure 2 provides the estimated TA deviation from the actual TA if the UE reports a coarse location which is 10 km away from its actual position. It can be observed that the TA deviation is less than 0.08 ms regardless of the elevation angle and the value is within the granularity of one slot. This result confirms that there is no need for the UE to report a very accurate location, and a stationary indication is sufficient enough. 
Observation 5: For UE location reporting, a coarse indication is sufficient.
Proposal 1: For stationary or low speed UE, the UE reports a coarse location for calculation of UE specific TA at the eNB side.
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Figure 2 TA deviation when a rough location with 10km error is reported
The UE can reports a coarse location information during initial access in Msg3. Later on K_offset can be updated by eNB based on the reported TA difference between real TA and TA calculated by the coarse location. In addition, since IoT NTN devices are more sensitive to power consumption limitations, it is far more important to save the UL signaling overhead. Even for a UE moving at high speed, compared to reporting an absolute TA, the combination of location based report and differential TA can considerably reduce the signaling overhead.
Proposal 2: For IoT-NTN, differential indication with granularity of one slot is adopted for UE-specific K_offset update.
Proposal 3: For UE moving at high speed, a coarse location can be reported for UE-specific TA and a differential value with granularity of one slot can be reported for UE-specific TA update. 
Proposal 4: For UE-specific TA indication, support the combination reporting of a coarse location in Msg3 and differential TA compared to the last report.
Besides, if eNB configure cell-specific resource for all UEs in serving cell based on the possible maximum speed of IoT devices, a large resources would be waste since the stationary or low speed UE do not need reporting differential TA frequently. Furthermore, due to the repetition in IoT, if UE request TA reporting resource in a UL long transmission follow event trigger and then eNB transmit the configuration, it would cause a large delay and increase the consumption of IoT devices. During the large delay, TA has changed a lot which may even lead to link failure. In fact, UE can request TA reporting resources based on its speed, then eNB can configure resource in a semi-static way for each UE to make full use of scheduling resource. For stationary UE, only one request is needed. UE can use the preconfigured resource when TA report is needed. 
Proposal 5: UE request TA reporting resources based on its speed to help eNB configure semi-static resource for differential TA reporting.

NPDCCH monitoring restrictions
At RAN1#106bis-e, the following cases that may need to be changed for NPDCCH restrictions of IoT NTN are suggested to further check:
· 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
For case 1, if the corresponding NPDCCH with 	DCI format N0 schedules two TBs, there is no another HARQ process to be scheduled before gNB receives the corresponding NPUSCH format 1, thus the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k+Koffset-1. And the same behavior can be applied for case 4, case 6 and case 3 when MTBG is configured. 
Proposal 6: For case 3 configured with MTGB, case1, case 4 and case 6, the PDCCH monitoring should take into consideration of K_offset.
For case 2, the most important thing is whether a common understanding between UE and gNB about the applied TA used by UE can be achieved. In fact, as we illustrated in the section of UE specific TA reporting, with a granularity of one slot, the UE specific TA that gNB obtained would be updated before the difference exceeds one subframe. Therefore, there will be no ambiguity of timing relationship between UE and gNB as the TA offset maintained by gNB and the real applied TA is samll. Furthermore, as shown in Figure 3, the DL subframe n+k+Koffset-TA is the UL subframe n+k+Koffset no matter that the UL and DL frame timing may aligned or unaligned at the gNB. And the timing relationship description in specification is usually from a logical timing aspect, it is not suitable to introduce a real time of TA. To simplify the description of specification and keep consistent with the protocol description, using the “UL subframe n+k+Koffset” to replace the “DL subframe n+k+Koffset-TA” is preferable.
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(a) UL and DL timing relationship with large TA
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(b) UL and DL timing relationship with K_mac >0
Figure 3 NPDCCH monitoring restrictions for case 2
For case 3 when 2 HARQ processes are configured, in current specification, due to limitation of maximum value of “k”, when the duration time of NPUSCH exceeds 256 subframe, there would no NPDCCH before the first NPUSCH. However, with the introduction of Koffset, another NPDCCH can be configured before the transmission of the first NPUSCH, thus the behavior can be the same as case 2. And the same timing relationship can be applied for case 5.
Proposal 7: For case 2, 5 and case 3 when scheduling 2HARQ processes, using the “UL subframe n+k+Koffset” to describe NPDCCH monitor restriction.
For case 7, gNB has received the corresponding NPUSCH before scheduling another DCI with same HARQ process, which means that the TA for UL transmission can be obtained. As for IoT NTN, the UL and DL frame timing may aligned or unaligned at the gNB. Discussions about NPDCCH monitoring restrictions should be considered separately for these two scenarios. For aligned UL and DL frame timing at gNB as shown in Figure 4 (a), the RTT is compensated at the UE with a large TA, the UE is not expected to receive an NPDCCH for the same HARQ process ID from DL subframe n+1 to subframe n+3. Therefore, the current specification can be reused. For unaligned UL and DL frame timing at gNB as shown in Figure 4 (b), the TA is shorter than RTT. To reduce the potential conflict between NPUSCH and NPDCCH, the NPDCCH would not come before subframe n+K_mac+3, which is later than subframe n+3. The current specification can be enhanced to reduce the power consumption of NPDCCH monitoring between DL subframe n+4 and subframe K_mac+3 is acceptable. Case 8 is under the condition that UE is configured with one HARQ process, thus the same behavior can be applied as case 7. For case 9~11, K_mac can also be introduced for reducing NPDCCH monitoring.
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(a) UL and DL timing relationship with large TA
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(b) UL and DL timing relationship with K_mac >0
Figure 4 NPDCCH monitoring restrictions for case 2
Proposal 8: For case 7~11, the NPDCCH monitoring should take into consideration the timing offset between the UL and DL frame at the gNB.
By the discussions above, the specification text is proposed as follows:
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k,
-	[case 1: MTBG NPUSCH (and case 3: long single NPUSCH when MTBG)] if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k+koffset-1, otherwise [case 2: 2 NPUSCH HARQ processes scheduled (and case 3: long single NPUSCH when 2HARQ configured)] the UE is not required to monitor an NPDCCH candidate in any subframe starting from UL subframe n+k+koffset-2 to UL subframe n+k+koffset-1; and
· [case 3: long single NPUSCH when MTBG or 2HARQ configured] the UE does not expect to receive a DCI Format N0 before subframe n+k-2 for which the corresponding NPUSCH format 1 transmission ends later than subframe n+k+255 if the corresponding NPDCCH with DCI format N0 schedules one transport block. 
-	for TDD, and if the corresponding NPUSCH format1 transmission ends in subframe n+m, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
otherwise
-	[case 4: single NPUSCH scheduled by DCI format N0 or RAR]if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k+koffset-1. 
-	for TDD, if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n or receives a NPDSCH carrying a random access response grant ending in subframe n, and if the corresponding NPUSCH format 1 transmission ends in n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k.
For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npdsch-MultiTB-Config
-	and if the NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if a NPDSCH transmission starts from n+k, 
-	if the corresponding NPDCCH with DCI format N1 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1; 
-	otherwise, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1;


otherwise
-	if the NB-IoT UE detects NPDCCH with DCI Format N1 or N2 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 ending in subframe n, and if the corresponding NPDSCH transmission starts from n+k, and 
-	[case 5: NPUSCH format 2 in response to DCI format N1] for FDD, if the corresponding NPUSCH format 2 transmission starts from subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from DL subframe n+ k to UL subframe n+m-1. 
-	for TDD, if the corresponding NPUSCH format 2 transmission ends in subframe n+m the UE is not required to monitor NPDCCH in any subframe starting from subframe n+ k to subframe n+m-1.
If a NB-IoT UE detects NPDCCH with DCI Format N1 for "PDCCH order" ending in subframe n, and 
-	[case 6: NPRACH in response to PDCCH order] for FDD, if the corresponding NPRACH transmission starts from subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k+koffset-1. 
-	for TDD, if the corresponding NPRACH transmission ends in subframe n+k, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+k-1.
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	and if the UE has a NPUSCH transmission ending in subframe n,
-	the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
-	[case 7: NPUSCH with same HARQ process when 2 HARQ configured] the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+kmac+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt- and  
-	[case 8: subframes after NPUSCH processing] if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+kmac+3. 
otherwise,


-	[case 9: subframes after NPUSCH carrying Msg3] If the NB-IoT UE has a NPUSCH transmission for Msg3 ending in subframe with transport block size , whereas if would have been selected the NPUSCH transmission would have ended in subframe n, the UE is not required to monitor NPDCCH in any subframe starting from subframe n'+1 to subframe n+kmac+3. 
If a NB-IoT UE receives a NPDSCH transmission ending in subframe n, and if the UE is not required to transmit a corresponding NPUSCH format 2, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+12.
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
-	the UE is not required to monitor an NPDCCH candidate of an NPDCCH search space if the candidate ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5
otherwise
-	the UE is not required to monitor NPDCCH candidates of an NPDCCH search space if an NPDCCH candidate 

of the NPDCCH search space ends in subframe n, and if the UE is configured to monitor NPDCCH candidates of another NPDCCH search space having starting subframe k0 before subframe n+5.
An NB-IoT UE is not required to monitor NPDCCH candidates of an NPDCCH search space during an NPUSCH UL gap.
An NB-IoT UE is not required to monitor NPDCCH candidates of a Type2A-NPDCCH common search space during the scheduling gap or the processing gap.
For an NB-IoT UE configured with higher layer parameter sr-WithoutHARQ-ACK-Config, if the transmission of a narrowband random access preamble for SR ends on subframe n,
-	[case 10: NPRACH for SR for long NPRACH transmissions] in case of frame structure type 1 with NPRACH format 0 and 1 when the number of NPRACH repetitions is greater than or equal to 64, or NPRACH format 2 when the number of NPRACH repetitions is greater than or equal to 16, the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+kmac+40,
-	otherwise, [case 11: NPRACH for SR for short NPRACH transmissions] the UE is not required to monitor NPDCCH UE-specific search space from subframe n to subframe n+kmac+3.


RRC prarameters
At RAN1#106e, K_offset was agreed to avoid the UL-DL collisions for NB-IoT. Furthermore, cell-specific K_offset configuration is supported during initial access, and UE-specific K_offset is supported in RRC_CONNECTED. As the maximum value UE-specific K_offset is the same as the cell specific K_offset, the value range of these two parameters are the same. The corresponding indication of RRC parameters is given in the Appendix.
Proposal 9: Set value range of the parameter CellSpecific_Koffset with 0~64 for LEO, 0~512 for MEO and 0~512 for GEO.
Proposal 10: Set value range of the parameter UESpecific_Koffset with 0~64 for LEO, 0~512 for MEO and 0~512 for GEO.

Conclusion
In this contribution, we discuss the timing relationship enhancements in IoT NTN. The following observations and proposals are presented:
Observation 1: Either reporting UE-specific NTA, UE-specific or UE-specific full TA, the overhead are very large if they are applied for each reporting instance.
Observation 2: By reporting the UE location, the validity of UE-specific TA calculation in long UL transmission is not a concern as its value can be maintained by eNB.
Observation 3: The calculation latency of eNB is not a major issue, since the UE-specific TA is mainly used for scheduling where granularity is one slot.
Observation 4: For a stationary or low speed UE, calculating UE specific TA at the network side could save the signalling overhead and UE complexity.
Observation 5: For UE location reporting, a coarse indication is sufficient.
Proposal 1: For stationary or low speed UE, the UE reports a coarse location for calculation of UE specific TA at the eNB side.
Proposal 2: For IoT-NTN, differential indication with granularity of one slot is adopted for UE-specific K_offset update.
Proposal 3: For UE moving at high speed, a coarse location can be reported for UE-specific TA and a differential value with granularity of one slot can be reported for UE-specific TA update. 
Proposal 4: For UE-specific TA indication, support the combination reporting of a coarse location in Msg3 and differential TA compared to the last report.
Proposal 5: UE request TA reporting resources based on its speed to help eNB configure semi-static resource for differential TA reporting.
Proposal 6: For case 3 configured with MTGB, case1, case 4 and case 6, the PDCCH monitoring should take into consideration of K_offset.
Proposal 7: For case 2, 5 and case 3 when scheduling 2HARQ processes, using the “UL subframe n+k+Koffset” to describe NPDCCH monitor restriction.
[bookmark: _GoBack]Proposal 8: For case 7~11, the NPDCCH monitoring should take into consideration the timing offset between the UL and DL frame at the gNB.
Proposal 9: Set value range of the parameter CellSpecific_Koffset with 0~64 for LEO, 0~512 for MEO and 0~512 for GEO.
Proposal 10: Set value range of the parameter UESpecific_Koffset with 0~64 for LEO, 0~512 for MEO and 0~512 for GEO.
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Appendix
	WI code
	Sub-feature group
	RAN1 specification
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment
	Status

	LTE_NBIOT_eMTC_NTN
	Basic IoT over NTN support / Timing relationships enhancement
	36.213
	CellSpecificKoffset-NB -r17
	new
	CellSpecificKoffset-NB -R17ssssssss
	The K_offset is a scheduling offset used for the timing relationships in RRC_IDLE or RRC_CONNECTED

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

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
	LEO
	0~64
	0
	Per Cell
	Cell-specific
	36.331
	For NB-IoT
The Koffset is used for
- 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.
- 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.
- 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.
- 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. 
-In IoT NTN, for a random access procedure initiated by a NPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification.

For IoT NTN, no modifications are needed for the calculation in NR NTN for estimate of UE-eNB RTT.
Granularity, periodicy for update of Koffset, contents of UE-specific Koffset are FFS
	Stable

	
	
	
	
	
	
	
	MEO
	0~512
	
	
	
	
	
	

	
	
	
	
	
	
	
	GEO
	0~512
	
	
	
	
	
	

	LTE_NBIOT_eMTC_NTN
	Basic IoT over NTN support / Timing relationships enhancements
	36.213
	Koffset-NB -r17
	new
	Koffset-NB -r17
	The K_offset is a scheduling offset used for the timing relationships in RRC_IDLE or RRC_CONNECTED

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

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
	LEO
	0~64
	0
	Per UE
	UE-specific
	36.331
	For NB-IoT
The Koffset is used for
- 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.
- 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.
- 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.
- 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. 
-In IoT NTN, for a random access procedure initiated by a NPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification.

For IoT NTN, no modifications are needed for the calculation in NR NTN for estimate of UE-eNB RTT.
Granularity, periodicy for update of Koffset, contents of UE-specific Koffset are FFS
	Stable

	
	
	
	
	
	
	
	MEO
	0~512
	
	
	
	
	
	

	
	
	
	
	
	
	
	GEO
	0~512
	
	
	
	
	
	

	LTE_NBIOT_eMTC_NTN
	TAreport-IoT NTN
	
	TA_Report-NB-r17
	new
	TA_Report-NB-r17
	UE-specific TA reporting is supported in IoT-NTN
 · FFS: Detailed contents of report
	
	
	0
	Per UE
	UE-specific
	36.331
	For NB-IoT
NR NTN agreed the granularity of the reported TA is slot.
• FFS how to round TA value to slot level granularity
	Stable
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