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1. Introduction

In the last RAN#92e meeting, a new WID for NTN-IoT R17 has been agreed. According to the WID the following aspects should be specified within this release [1]. 

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.

In this contribution, we share our views on the potential enhancements for uplink time and frequency synchronization. 
2. Discussion

According to WID, R17 NTN-IoT should address the following issues: 

· DL reception and UL transmission conflicting due to long propagation delay. 

· TA reporting related aspects. 

For the first issue, RAN1 should consider reusing the NTN-NR K offset concept for the uplink scheduling. A simple way is to additionally shift the resource by K offset subframes. The K offset should be configured to cover the timing advance with which the UE applies for the uplink transmission. 
Proposal 1: for NTN-IoT uplink scheduling, the time domain allocation should be shifted by K offset subframes. 

For long NPUSCH transmission, the UE may need to update the TA for each time unit. In this case, the K offset should be configured to cover all potential TA during the whole PUSCH transmission. Moreover, during the transmission, the UE should not be required to monitor DL scheduling. For this reason, we think that the K offset updating is not suitable for sporadic short transmission use case. To simplify the design, we suggest that a cell-specific K offset should be considered, where the K offset covers the maximum TA of the cell or of the foot-print. Naturally, it will cause potential latency increase. However, given that the service considered in this release is a latency tolerant service, we think using cell-specific K offset is not problematic. For the same reason, if eventually cell-specific K offset is considered,   there is no need for the UE to report its timing advance. 
Proposal 2: In R17 NTN-IoT, only cell-specific K offset is considered and RAN1 does not consider UE-specific K offset updating. 

Proposal 3: UE TA reporting is not needed if cell-specific K offset is considered. 

For RACH procedure, the UE needs to monitor RAR in the RAR window after the NPRACH transmission. The RAR window starting location should take into account the RTT. In NTN-NR, the RTT is determined partially by the TA applied for the NPRACH transmission. In addition, if the base station UL and DL subframe timing is not aligned, the network should also provide a K_mac to the UE, so that the UE can derive a full RTT when the RP is not on the GW. 

Proposal 4: RAR window start is shifted by a timing advance applied for the NPRACH transmission and a K_mac. 
Proposal 5: RAN1 should study the potential impact on the NPDCCH monitoring due to long RTT. 

Prospoal 6: RAN1 should study the potential enhancement for NPDCCH monitoring to avoid DL and UL conflicting. 

3. Conclusion

In this contribution, we have discussed some of the topics selected in the new WID for NTN-IoT R17, the following proposals are presented for RAN1 to consider 

Proposal 1: for NTN-IoT uplink scheduling, the time domain allocation should be shifted by K offset subframes. 

Proposal 2: In R17 NTN-IoT, only cell-specific K offset is considered and RAN1 does not consider UE-specific K offset updating. 

Proposal 3: UE TA reporting is not needed if cell-specific K offset is considered. 

Proposal 4: RAR window start is shifted by a timing advance applied for the NPRACH transmission and a K_mac. 
Proposal 5: RAN1 should study the potential impact on the NPDCCH monitoring due to long RTT. 

Prospoal 6: RAN1 should study the potential enhancement for NPDCCH monitoring to avoid DL and UL conflicting. 
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