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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.



Discussion on TA and K_offset

In terrestrial deployments of eMTC, TA is limited to less than 1ms and for that reason guard periods for type-B half-duplex FDD operation are specified in TS 36.211 as:
For type B half-duplex FDD operation, guard periods, each referred to as a half-duplex guard subframe, are created by the UE by 
· not receiving a downlink subframe immediately preceding an uplink subframe from the same UE, and 
· not receiving a downlink subframe immediately following an uplink subframe from the same UE.

Guard periods as defined above may not be applicable to NTN, since TA is typically > 1 ms. However, eNB should know subframes, where UE is not expected to monitor PDCCH or to receive PDSCH. In NTN, when switching from DL to UL, a guard period should start at subframe n +  – 1 - , where n is a subframe where UL transmission starts as per current specification, and  is timing advance rounded up to number of subframes. When switching from UL to DL, a guard period should end at subframe n +  + N + 1 – , where n is a subframe where UL transmission starts as per current specification, N is the length of the UL transmission, and  is timing advance rounded down to number of subframes.

Proposal-1: For eMTC and NB-IoT NTN, when switching from DL to UL, a guard period starts at subframe n +  – 1 – , where n is a subframe where UL transmission starts as per current specification, and  is timing advance rounded up to number of subframes. When switching from UL to DL, a guard period ends at subframe n +  + N + 1 – , where N is the length of the UL transmission, and  is timing advance rounded down to number of subframes.
 
The eNB may configure cell-specific  that would accommodate the largest possible UE-specific TA component possible in a cell and that could be included in SIB1. A cell-specific  is used during initial access. 
Proposal-2: Cell-specific  is at least indicated in SIB1 
In MSG3, UE should report the UE-specific TA and in MSG4, an eNB configures dedicated UE-specific . The 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: UE reports its UE-specific TA at least in MSG3 and eNB configures UE-specific  that is larger than total TA at least in MSG4.

Conclusions 
We have the following observations and proposals:
Proposal-1: For eMTC and NB-IoT NTN, when switching from DL to UL, a guard period starts at subframe n +  – 1 – , where n is a subframe where UL transmission starts as per current specification, and  is timing advance rounded up to number of subframes. When switching from UL to DL, a guard period ends at subframe n +  + N + 1 – , where N is the length of the UL transmission, and  is timing advance rounded down to number of subframes.
Proposal-2: Cell-specific  is at least indicated in SIB1
Proposal-3: UE reports its UE-specific TA at least in MSG3 and eNB configures UE-specific  that is larger than total TA at least in MSG4.
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