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Introduction
The work item on NB-IoT/eMTC support for NTN was approved at RAN#92-e [1] and one objective is to specify timing relationship enhancements for IoT NTN. In TR 36.763[2], IoT NTN specific timing relationships enhancements are listed as below:
-	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.
In this contribution, we discuss our views on the remaining issues of necessary enhancements on IoT NTN specific timing relationships. 
Discussion 
PRACH preamble retransmission for NB-IoT 
Regarding the relatively large TA in NTN scenario, there is potential necessity to enhance to the timing relationship for preamble retransmission. As it mentioned in TS 36.213, different timing requirements for preamble retransmission are applied for eMTC and NB-IoT.
· For eMTC: if the UE fails to receive RAR to a recent PRACH transmission in the subframe n; or random access response is received and its reception ends in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall be, if requested by higher layers, ready to transmit a new preamble sequence no later than in subframe n+4 or n+5 based on different situations.
· For NB-IoT: if a UE fails to receive RAR to a recent PRACH transmission in the subframe n where it expected to receive the RAR, or a random access response is received and the corresponding DL-SCH transport block ending in subframe n does not contain a response to the transmitted preamble sequence, or NPDCCH scheduling random access response with associated RA-RNTI is detected and the corresponding DL-SCH transport block reception ending in subframe n cannot be successfully decoded, the UE shall be, if requested by higher layers, ready to transmit a new preamble sequence no later than the NB-IoT UL subframe starting 12 milliseconds after the end of subframe n.

For eMTC, as the subframes that for preamble retransmission is restrict, it has been agreed in RAN 106bis e-meeting: 
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.

However, whether to enhancement to the corresponding timing relationship is still FFS for NB-IoT. Currently, there are two solutions:
· Option1: Enhance the preamble retransmission timing relationship in the same way as eMTC.
· Option 2: no enhancement is needed. 
Regarding the legacy specification for NB-IoT UE, it is allowed to retransmit a new preamble no later than the NB-IoT UL subframe starting 12 milliseconds after the end of subframe n. The current spec provides flexibility to the UE to schedule the preamble retransmission. However, considering the large TA in NTN scenarios, especially in GEO scenarios, the limitation of 12 ms may introduce constraints to the system. The 12 ms may also be shorter than the TA. To avoid any potential limitation that might be introduced to NB-IoT in NTN, we support to enhancement the timing relationship of preamble retransmission in the similar way as that for eMTC.
Proposal 1 [bookmark: _Ref86762039]For NB-IoT 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.
PUSCH using PUR
In the previous two RAN1 meetings, supporting of PUR has been discussed. The following agreements have been in RAN1 106bis e-meeting: 
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.

Consensus still has not been made on whether to support PUR for NGSO-based IoT NTN. The PUR feature allows the UE to use the preconfigured uplink resource to UL transmission. According to the description in TS 36.300, Section 7.3d.1:
‘The UE may request to be configured with a PUR or to have a PUR configuration released while in RRC_CONNECTED mode. The (ng-)eNB decides to configure a PUR that may be based on UE's request, UE's subscription information and/or local policy. The PUR is only valid in the cell where the configuration was received.’
If the UE changes cell, the configured PUR is not valid any longer, and shall be reconfigured if needed. For NGSO scenarios, the UE may need to perform cell reselection frequently. Therefore, the configured PUR will be invalid for a short time. The IoT UEs may not have the need to transmit data during that period. The preconfigured resource is wasted. If PUR is enabled for NGSO scenarios, potential enhancements are needed to make the legacy PUR feature more applicable. For time being, there is no need to support PUR NGEO-based IoT NTN in Rel-17. 
Proposal 2 [bookmark: _Ref86257046]There is no need to support PUR for NGEO-based IoT NTN in Rel-17. 

Conclusion 
From the discussion, we have the following observations and proposals: 
Proposal 1. For NB-IoT 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.
Proposal 2. There is no need to support PUR for NGEO-based IoT NTN in Rel-17. 
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