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Introduction
[bookmark: _Hlk22834419]Timing relationships that need enhancing for essential minimum functionality of IoT NTN were agreed in RAN1#104bis-e. There are few remaining FFS that will be discussed in this meeting. 
This contribution discusses remaining aspects related to timing relationship enhancements. 
Discussion

NPDCCH order to NPRACH

One remaining issue from RAN1#104bis-e [1] is whether the timing relationship of a preamble transmission initiated by a PDCCH order channel needs to be enhanced for NTN IoT. For terrestrial NB-IoT, in case a random access procedure is initiated by a "PDCCH order" ending in subframe n, the UE shall, if requested by higher layers, start transmission of random access preamble at the end of the first subframe [image: ], , where a NPRACH resource is available. Similar to the timing relationships of other channels agreed to be enhanced for essential minimum functionality in NTN, an additional delay k_offset needs to be added to k2 to take into account the large round trip delay. The gNB would then have knowledge of when to expect a NPRACH transmission.
Proposal 1: For NB-IoT in NTN, introduce an additional delay of k_offset subframes before transmission of a random access preamble when the random access procedure is initiated by a PDCCH order.

NPRACH preamble transmission
In RAN1#104bis-e it was agreed to further study whether there is a need to enhance the timing relationship for PRACH retransmission. In terrestrial NB-IoT [2], 
· If 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 
· If no NPDCCH scheduling random access response is received in subframe n, where subframe n is the last subframe of the random access response window, or 
· If an 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, if requested by higher layers, be ready to transmit a new preamble sequence no later than the NB-IoT UL slot starting 12 milliseconds after the end of subframe n.
[bookmark: _GoBack]This timing relationship for PRACH retransmission should also apply for NTN IoT. For subframe n, it seems that the specifications are clear and it is a DL subframe. 
Proposal 2: The timing relationship for PRACH retransmission in NB-IoT is reused for NTN NB-IoT.

Conclusion
This contribution discusses remaining aspects related to timing relationship enhancements. Proposals made in this contribution are summarized below.

Proposal 1: For NB-IoT in NTN, introduce an additional delay of k_offset subframes before transmission of a random access preamble when the random access procedure is initiated by a PDCCH order.
Proposal 2: The timing relationship for PRACH retransmission in NB-IoT is reused for NTN NB-IoT.
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Appendix – RAN1#104bis-e agreements
	Agreement:
The following NB-IoT timing relationships need enhancing for essential minimum functionality of IoT NTN:
· NPDCCH to NPUSCH format 1 
· RAR grant to NPUSCH format 1
· NPDSCH to HARQ-ACK on NPUSCH format 2
· Timing advance command activation
· FFS: NPDCCH order to NPRACH
· FFS: Other NB-IoT timing relationships

Agreement:
The enhancement based on extending the timing relationship, by e.g. Koffset, adopted in NR NTN should be the starting point for enhancement of NB-IoT timing relationships in IoT NTN. Details can be further discussed considering IoT NTN.

Agreement:
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 
· PUSCH 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

Agreement:
The enhancement based on extending the timing relationship, by e.g. Koffset, adopted in NR NTN should be the starting point for enhancement of eMTC timing relationships in IoT NTN. Details can be further discussed considering IoT NTN.

Agreement:
For NB-IoT over NTN, the following timing relationship needs to be studied to check whether enhancement is necessary and beneficial: 
· PRACH preamble retransmission

Agreement: 
For eMTC over NTN, the following timing relationship needs to be studied to check whether enhancement is necessary and beneficial: 
· PRACH preamble retransmission

Agreement:
Capture the following in the TR:
The UE-specific TA and/or K_offset can be used by the eNB in its scheduling to avoid UL-DL collisions in FDD-HD.

Agreement:
The following aspects of Koffset are not to be studied further and can at least rely on decisions made in the NR NTN WI:
· Explicit or implicit indication in system information
· Support UE-specific Koffset after initial access
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