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1 Introduction

In 3GPP RAN1 106b-e meeting, the following agreements were made [1] on the timing relationship enhancement for NB-IoT/eMTC.
Agreement:
In IoT NTN, for a random access procedure initiated by a N/MPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification.
Agreement:
For IoT NTN, with respect to the granularity, configuration, indication and update of K_Offset, the mechanisms concluded in NR-NTN shall be taken as baseline.
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.

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.

Agreement:
NPDCCH monitoring restrictions have been identified for further checking to see if changes for NB-IoT need to be made for the following cases:

· case 1: MTBG NPUSCH

· case 2: 2 NPUSCH HARQ processes scheduled
· case 3: long single NPUSCH when MTBG or 2HARQ configured

· case 4: single NPUSCH scheduled by DCI format N0 or RAR

· case 5: NPUSCH format 2 in response to DCI format N1

· case 6: NPRACH in response to PDCCH order

· case 7: NPUSCH with same HARQ process when 2 HARQ configured

· case 8: subframes after NPUSCH processing

· case 9: subframes after NPUSCH carrying Msg3

· case 10: NPRACH for SR for long NPRACH transmissions

· case 11: NPRACH for SR for short NPRACH transmissions

· FFS: the changes in each case

· FFS: additional cases

In this contribution, we present the discussion on the remaining issues related to the timing relationship enhancements applicable to the NB-IoT and eMTC over NTN.
2 Discussion
2.1.1 Timing relationship
NPDCCH ordered PRACH

It was agreed that in IoT NTN, for a random access procedure initiated by a N/MPDCCH order, the UE shall delay the transmission of the random access preamble by Koffset as compared to the current specification. However, whether the Koffset is a cell-specific one or a UE-specific one is still not decided. In our understanding, the value of UE-specific Koffset may not be reliable when a PRACH is expected to be transmitted from UE side. It is preferred to use cell-specific Koffset for a safe design.
Proposal 1: For random access procedure initiated by a NPDCCH order received in downlink slot [image: image6.png]gNB DL
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   to transmit the ordered NPRACH, wherein, the Koffset is the cell-specific Koffset.
2.1.2 HD-FDD
In the NB-IoT design, only HD-FDD is supported. This may have impact on the timing relationship for IoT NTN. In one aspects, the whole transmission link is consisted of the service link and feeder-link, the gNB can be aware of the transmission delay on the feeder-link assuming the RP is set on the Sat. However, the gNB is not aware of the UEs’ position, and thus, the transmission delay on the service link is not available at the gNB side. This may introduce interrupted transmissions for the half duplex UEs. 
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Fig 1: Illustration of interrupted transmission

It was agreed in last meeting that UE-specific TA reporting is supported in IoT-NTN. The detailed content and mechanism for TA reporting is still FFS. 
For the content of UE reporting, the following options represent quantities that can be considered for signalling to set and update the UE-specific TA (only some may be supported) [2]
· Option 1: UE-specific NTA, UE-specific 

· Option 2: UE-specific full TA applicable to UL transmission

· Option 3: UE location 

· Option 4: Difference between UE-specific K_offset and cell-specific K_offset 

· Option 5: Difference between the last applied K_offset (e.g., cell-specific K_offset or UE-specific K_offset indicated by the network) and one new K_offset suggested by UE 

· Option 6: Differential indication

· Option 7: Reporting of a stationarity indication + Option 1 or Option 2

· FFS whether to down select including combining options

For option 2, we don’t see a need to report the UE-specific full TA as the common TA is maintained and indicated to UE. The eNB and UE should have the same understanding on which common TA is applied.

For option 3, we have concern on the security and privacy issues by reporting UE’s location. We don’t need to discuss this option unless no security issues are confirmed by SA3.

For the options that reporting K_offset related information, as the UE-specific K_offset is derived from the UE-specific TA, it is more straightforward to report the UE specific TA information directly.

For option 7, the stationarity indication is relying on the UE’s location reporting, as this option have the benefits of signaling overhead reduction, we can further discuss this option later.

Based on the analysis above, we prefer that the content of UE reporting is the UE-specific TA. Meanwhile, reporting a differential value can save the signaling overhead.
For the granularity of TA reporting, the agreements made in NR-NTN can be re-used. That is, the granularity of the reported TA is subframe.
Proposal 2: At least for uplink scheduling adaptation, the exact content of UE reporting of information about the UE specific TA pre-compensation is UE specific TA and a differential indication is preferred.

Proposal 3: The granularity of the reported TA is subframe.

3 Conclusions

In this contribution, we present the discussion on the timing relationship enhancements applicable to the NB-IoT and eMTC over NTN. Based on our analysis, we have the following proposals:
Proposal 1: For random access procedure initiated by a NPDCCH order received in downlink slot [image: image4.png]


 , UE determines the next available NPRACH occasion after uplink slot [image: image5.png]N+ Koffeor



   to transmit the ordered NPRACH, wherein, the Koffset is the cell-specific Koffset.

Proposal 2: At least for uplink scheduling adaptation, the exact content of UE reporting of information about the UE specific TA pre-compensation is UE specific TA and a differential indication is preferred.

Proposal 3: The granularity of the reported TA is subframe.
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