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Introduction
RAN#92 approved WID on NTN IoT in [1]. One of the RAN1 objectives are 

	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.



	Agreement:
Make a TP to correct error in TR to: 
------ TP -------------
The following eMTC timing relationships need enhancing for essential minimum functionality of IoT NTN:
•	MPDCCH to PUSCH 
•	RAR grant to PUSCH 
•	MPDCCH to scheduled uplink SPS 
•	PDSCH to HARQ-ACK on PUCCH 
•	CSI reference resource timing 
•	MPDCCH to aperiodic SRS 
•	Timing advance command activation
•	FFS: MPDCCH order to PRACH
•	FFS:Other eMTC timing relationships
------ End TP ------------
Conclusion: 
The description of timing relationships for eMTC and NB-IoT in Rel-16 do not take the TA into account in general.
•	Note: Exceptions to this may be identified as work on eMTC and NB-IoT over NTN progresses further.
Agreement:
The RAR window offset value for NR NTN, the parameters used for its calculation and how these are configured or signalled together form a starting point for IoT NTN.
Agreement:
Capture the following in the TR:
Signalling aspects involved in UE-specific TA maintenance and reporting in Rel-17 IoT and techniques to reduce the signalling load have been discussed. Mechanisms to report the UE-specific TA and other means of determining the UE-specific TA have been discussed. Decisions on these aspects can be made during a subsequent normative phase.
Agreement:
Capture the following in the TR:
Whether UE-specific K-Offsets are needed or not in Rel17 IoT NTN from a physical layer point of view was discussed but without arriving at a consensus. This issue can be further discussed during a future normative phase.


Discussion on TA and K_offset
In study item companies discussed on how to inform eNB about UE specific TA and how to determine  and to make sure that both gNB and UE are in synch. 
	Signalling aspects involved in UE-specific TA maintenance and reporting in Rel-17 IoT and techniques to reduce the signalling load have been discussed. Mechanisms to report the UE-specific TA and other means of determining the UE-specific TA have been discussed. Decisions on these aspects can be made during a subsequent normative phase.
Whether UE-specific K-Offsets are needed or not in Rel17 IoT NTN from a physical layer point of view was discussed but without arriving at a consensus. This issue can be further discussed during a future normative phase.



It seems there is not a full consensus on whether UE should report its UE specific TA, position, or directly the minimum . In our opinion, it is essential for eNB to know what the UE specific TA is. Furthermore, in terrestrial deployments of eMTC, TA is limited to less than 1ms and for that reason there is a guard subframe between DL and UL subframes as shown in Figure 1, denoted with “legacy”. Such legacy guard subframes are not applicable to NTN anymore. Instead, eNB should know subframes, where UE may not monitor PDCCH or not to receive PDSCH if overlaps with time of transmission from UE point of view. Such eNB can know when HD-FDD UE is not reachable in DL. In NTN, guard subframes could be denoted as n + + 4 – , where n is subframe of the UL grant and TA_ceil is timing advance rounded up to number of subframes.
[image: ]
Figure 1  Guard interval for eMTC where UE does not expect to receive DL

Proposal-1: For eMTC, guard subframes for HD-FDD UE are modified to at least two subframes starting from n  + + 4 – , where n is subframe of the UL grant and  is timing advance rounded up to number of subframes.
When it comes to signaling of UE-specific TA, we believe it should be part of MSG3. For purpose of MSG3 scheduling an eNB does not need to know absolute TA. The eNB may configure cell-specific , that would accommodate the largest possible UE-specific TA component possible in a cell. This to maintain causality from UE point of view between MSG3 grant and MSG3 itself.
Proposal-2: Common , for MSG3 scheduling is indicated in SIB1 and is determined by eNB based on (but not only) maximum UE-specific TA component in the cell.
In MSG4, an eNB configures dedicated UE-specific . eNB may use the knowledge of total TA and determine minimum  from total TA, and may configure UE-specific  of its choice to UE such that  < . 
Proposal-3: In MSG4, eNB configures UE-specific  that is larger than total TA.
When it comes to maintenance of   and total TA during RRC connected state, eNB may update both values using DL MAC-CE. At the same time, if  remains > , there is no immediate pressure to change .
Conclusions 
We have had the following observations and proposals:
Proposal-1: For eMTC, guard subframes for HD-FDD UE are modified to at least two subframes starting from n  + + 4 – , where n is subframe of the UL grant and  is timing advance rounded up to number of subframes.
Proposal-2: Common , for MSG3 scheduling is indicated in SIB1 and is determined by eNB based on (but not only) maximum UE-specific TA component in the cell.
Proposal-3: In MSG4, eNB configures UE-specific  that is larger than total TA.
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