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1. Introduction
In this contribution, we discuss the necessary changes to be applied for NB-IoT/eMTC over NTN. 

2. Discussion

In NTN system, its long propagation delay is an obvious difference compared with terrestrial network. The enhancement has been discussed and detailed design solutions have been working on for NR-NTN. For NB-IoT/eMTC, there is no exemptions of avoiding this issue. Thus, how to deal with long propagation delay is an important item for the enhancement. The scheduling offset needs to be introduced to the NB-IoT/eMTC which compensates for the long round trip time. Not only does it control or balance the downlink and uplink transmission timing due to IoT specific constraint or NTN long RTT facts but also can be used for saving the UE monitoring power. 
The identified aspects, in which the K offset can be introduced, can be listed as follows: 

· PDCCH monitoring timing: after PRACH transmission, the UE can go to sleep mode to save power and the RAR window start is shifted to cover the UE-specific RTT. 

· Scheduling delay: to take into account the half duplex constraint and long timing advance. 

· MAC-CE activation timing: to take into account the RTT.

After NPRACH transmission, the time duration for the signal to travel from the UE side to the gNB side and a RAR is sent back to the UE consumes at least a RTT time. During this time duration, the UE can normally go to a sleep mode to save power without the need of monitoring RAR or starts a RAR window. In this case, a K offset value was already introduced in NR-NTN system to delay the RAR window. Thus, similar agreement can be adopted for NB-IoT-NTN system. 

Proposal 1: introduce a K offset to delay the RAR window start. 
In NB-IoT system, the device/UE was assumed to operate in a half-duplex mode, i.e. cannot simultaneously perform transmission and reception in FDD mode. This can allow the UE to implement only one RF-end, resulting in a significant cost reduction. In NB-IoT-NTN system, although we can expect that more advanced device may be implemented to address this emerging area, legacy requirement should also be kept in order to achieve a quick and massive market penetration. For this reason, half-duplex constraint is still a valid requirement that we should bear in mind during the solution discussion. 
Proposal 2: UE is expected to operate in half-duplex mode for FDD. 

The scheduling for NB-IoT-NTN UE should factor in the HD restriction as well as the long RTT circumstances. In NB-IoT system, the scheduling delay was introduce to provide UE with enough time for NPDCCH decoding as well as the transition time from reception to transmission. However, due to the large RTT delay, the UE needs to add on a large TA. In this case, the scheduling delay needs to absorb this TA as well. 
Proposal 3: The scheduling delay for NPUSCH needs to cover a UE-specific TA. 
As the gNB shall control the scheduling delay for a given UE, the UE-specific TA should naturally be made aware of by the gNB. In NB-IoT, the gNB knows the UE-specific TA as the UE does not adjust the TA autonomously. However, in NTN system, the UE with GNSS capability may perform UE-specific TA self-estimation; and the gNB normally does not know the amount of this TA. In this case, the UE needs to inform the gNB about the self-estimated TA, so that the gNB can handle properly the scheduling delay. 

Proposal 4: the gNB needs to know the UE-specific TA for properly handling the scheduling delay. 

In NR-NTN WI, the MAC-CE activation time has received many discussions and in RAN1#103e meeting, there was a consensus that according to whether the gNB has aligned DL and UL timing, the DL MAC-CE activation time may or may not need an additional offset. 
	Agreement:
Denote by K_mac a scheduling offset other than K_offset:

· If downlink and uplink frame timing are aligned at gNB: 

· For UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed. 

· For UE action and assumption on uplink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed.

· If downlink and uplink frame timing are not aligned at gNB: 

· For UE action and assumption on downlink configuration indicated by a MAC-CE command in PDSCH, K_mac is needed. 

· For UE action and assumption on uplink configuration indicated by a MAC-CE command in PDSCH, K_mac is not needed.

· Note: This does not preclude identifying exceptional MAC CE timing relationship(s) that may or may not require K_mac.



Proposal 5: For NB-IoT-NTN, adopt the same MAC-CE activation time principle as NR-NTN. 
3. Conclusion

In this contribution, we further discuss some of the items that were already discussed in the last meeting but have not yet reached consensus. The following observations and proposals were made, e.g. 

Proposal 1: introduce a K offset to delay the RAR window start. 
Proposal 2: UE is expected to operate in half-duplex mode for FDD. 

Proposal 3: The scheduling delay for NPUSCH needs to cover a UE-specific TA. 

Proposal 4: the gNB needs to know the UE-specific TA for properly handling the scheduling delay. 

Proposal 5: For NB-IoT-NTN, adopt the same MAC-CE activation time principle as NR-NTN. 
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