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1 Introduction

In this contribution, we mainly discuss TDD support for R17 IoT NTN and present our views.
2 Discussion 
In RAN#92e, a WID on NB-IoT/eMTC support for NTN [1] has been approved. In the WID, one of the objectives is IoT NTN specific timing relationships enhancements, as following:
	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.


According to the WID, FDD-HD is assumed when considering use of K_offset for UL scheduling. Based on this assumption, a correction to 36.213 on NB-IoT/eMTC support for NTN [2] has been approved in RAN plenary#96 meeting, in which all references to K_offset from the TDD clauses are removed, and the reasons are given as below. 
	Reason for change:

Corrections needed on time synchronization and timing relationship enhancement features of Rel-17 NB-IoT/eMTC support for NTN:

1. The formula for [image: image2.png]Delay.ommon ()



 that provides how a UE interprets/uses the Common TA related parameters and computes the [image: image4.png]


 is missing in clause 4.2.3 for eMTC, and clause 16.1.2 for NB-IoT. 
2. As TDD was not treated during the IoT NTN WI, TDD clauses in the spec should not be changed because of NTN.
3. Clarify how to calculate indices for subframes that UE is not required to monitor for NPDCCH in NTN.


So an issue is whether TDD can be supported in R17 IoT NTN. There may be different understandings. One is that TDD can be supported without any enhancements for UL scheduling, and the other is that R17 IoT NTN cannot work in TDD mode. In our view, the requirement for scheduling enhancement due to large TA in NTN is the same for both FDD and TDD andwithout the use of K_offset, scheduling for UL transmission may always fail if UE’s TA is larger than the maximum k value carried in DCI. So we think it implies that TDD cannot be supported in R17 IoT NTN. 
Observation 1 In TS36.213, all references to K_offset from the TDD clauses have been removed, which implies TDD is not supported in Rel-17 IoT NTN.

Proposal 1 RAN2 confirms the understanding that TDD is not supported in Rel-17 IoT NTN.
However, based on the current MAC spec, it seems all the NTN specific enhancements are applicable to both FDD and TDD, e.g. both FDD and TDD cases are involved for extension of (UL) HARQ RTT Timer as captured below.
	7.7
HARQ RTT Timers

……

For BL UEs and UEs in enhanced coverage, when single TB is scheduled by PDCCH the HARQ RTT Timer corresponds to 7 + N subframes plus DLoffset, where N is the used PUCCH repetition factor, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for N. In case of TDD, HARQ RTT Timer corresponds to 3 + k + N subframes plus RTToffset, where k is the interval between the last repetition of downlink transmission and the first repetition of the transmission of associated HARQ feedback, and N is the used PUCCH repetition factor, where only valid UL subframes are counted for N as indicated in clauses 10.1 and 10.2 of TS 36.213 [2].

……

Except for NB-IoT and for HARQ processes scheduled using Short Processing Time and for short TTI, UL HARQ RTT Timer length is set to 4 subframes plus RTToffset for FDD and Frame Structure Type 3, and set to kULHARQRTT subframes plus RTToffset for TDD, where kULHARQRTT equals to the kPHICH value indicated in Table 9.1.2-1 of TS 36.213 [2] if the UE is not configured with upper layer parameter symPUSCH-UpPts for the serving cell, otherwise the kPHICH value is indicated in Table 9.1.2-3.

……


If it is the common understanding that TDD is not supported in R17 IoT NTN, all the enhancements for NTN should be removed for TDD cases in MAC spec, otherwise it would wrongly imply that TDD can be supported in NTN and potentially confuse implementers. In addition, we think a general description regarding this should be captured in stage-2 spec.

Observation 2 Based on the current MAC spec, extension of (UL) HARQ RTT Timer is applicable to both FDD and TDD, which would wrongly imply that TDD can be supported in NTN and potentially confuse implementers.
Proposal 2 Add a general description in stage-2 spec that TDD is not supported in Rel-17 IoT NTN.
Proposal 3 Remove all the enhancements for NTN (e.g. extension of (UL) HARQ RTT Timer as mentioned above) for TDD cases in MAC spec.
3 Conclusion
Based on the discussion we make the following observation:

Observation 3 In TS36.213, all references to K_offset from the TDD clauses have been removed, which implies TDD is not supported in Rel-17 IoT NTN.

Observation 4 Based on the current MAC spec, extension of (UL) HARQ RTT Timer is applicable to both FDD and TDD, which would wrongly imply that TDD can be supported in NTN and potentially confuse implementers.
And we give the following proposals:
Proposal 1 RAN2 confirms the understanding that TDD is not supported in Rel-17 IoT NTN.
Proposal 2 Add a general description in stage-2 spec that TDD is not supported in Rel-17 IoT NTN.
Proposal 3 Remove all the enhancements for NTN (e.g. extension of (UL) HARQ RTT Timer as mentioned above) for TDD cases in MAC spec.
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