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Introduction
[bookmark: _Hlk22834419]A WID on NB-IoT/eMTC support for NTN was approved in RAN#92-e [1]. One objective is related to timing relationships enhancements.
	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.


Agreements from RAN1#106bis-e:
	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


This contribution discusses remaining aspects of timing relationship enhancements for NTN IoT. 
Discussion
In RAN1#106bis-e [1] it was discussed whether additional changes to the timing relationships are needed, and whether to introduce restrictions for PDCCH monitoring. 

For the timing relationships modified for IoT over NTN so far, when the timing relationship is between UE reception of a NPDSCH transmission that ends in a subframe n and UE transmission in subframe n+k, for NTN the UE transmission subframe was modified as n+k+K_offset. For example, the agreed change of the timing relationship for the UE procedure to report ACK/NACK in TS 36.214, Clause 16.4.2. A similar logic can also be applied to other timing relationships in TS 36.213 Clause 16.6 that are still under discussion.

In 16.6 of TS 36.213, the following text is captured for the monitoring of an NPDCCH candidate when the NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config. 
Regarding the timing relationship of the start of the NPUSCH format 1 transmission in subframe n+k (in the first paragraph), we don’t think there is a need to be modified with the addition of K_offset because subframe n is defined as the subframe where the UE detects NPDCCH. 
Given the large value of a TA in NTN it might be beneficial to modify the starting subframe index and the last subframe index where the UE is not required to monitor NPDCCH. For example, the timing relationship below can be modified by adding a delay offset equal to (Koffset – n_TA) or (– n_TA): the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1+Koffset – n_TA. However, it needs to be taken under consideration that the n_TA value applied by the UE is not known by the eNB and the UE needs to report a UE-specific TA. There can still be a different understanding between eNB and UE due to the granularity and periodicity of such UE reporting. Alternatively, the delay offset can be K_offset which is signaled by eNB. Overall it is not clear that a change in the timing relationship for NPDCCH monitoring would provide material benefit considering also the additional requirement of a UE-specific TA reporting. 
	For a NPDCCH UE-specific search space, if a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig or npusch-MultiTB-Config and if the NB-IoT UE detects NPDCCH with DCI Format N0 ending in subframe n, and if the corresponding NPUSCH format 1 transmission starts from n+k,
· if the corresponding NPDCCH with DCI format N0 with CRC scrambled by C-RNTI schedules two transport blocks as determined by the Number of scheduled TB for Unicast field if present, the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+1 to subframe n+k-1, otherwise the UE is not required to monitor an NPDCCH candidate in any subframe starting from subframe n+k-2 to subframe n+k-1; and …




Proposal: Further discuss the need and benefit of restricting NPDCCH monitoring for IoT over NTN. 

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

Proposal: Further discuss the need and benefit of restricting NPDCCH monitoring for IoT over NTN. 
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