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Introduction
The primary RAN1 UE features for Release-17 NR from WI rapporteurs were summarized in [1]. This includes the UE features on IoT over NTN. The UE features on IoT over NTN were discussed in RAN1 #106b-e meeting, where the agreements were made in Section 6 of [2].

In this contribution, we provide our views on the RAN1 UE features on IoT over NTN. 
Discussion 
In [2], UE feature 2-1 “basic IoT over NTN support” is defined as baseline for further discussions. This feature has 15 components, which involves the enhancement on uplink time and frequency synchronization and timing relationship enhancement. Although these components are considered as mandatory in supporting IoT over NTN, we feel this feature can be split according to the corresponding UE operations. 

In feature 2-1, component 12 “UE receives cell specific K_offset” and component 13 “UE applies K_offset in timing relationship enhancements” are related to IoT over NTN timing relationship enhancement. UE will receive cell specific  and apply it in various timing relationship enhancements. This functionality is related to scheduling slot adjustment, which is independent of uplink transmission pre-compensation. Hence, a new feature of enhancing on the timing relationship with cell specific  is needed. 

Proposal 1: Introduce a new feature of “enhancement on timing relationship with cell specific , which includes the components:
· reception of cell specific  via system information
· applying the cell specific  in timing relationship enhancements

In feature 2-1, component 14 “UE estimates UE-eNB RTT” and component 15 “delaying the starts of ra-ResponseWindow” are related to IoT over NTN timing relationship enhancement. It is used to determine the RA Response window time offset, which is independent of uplink transmission pre-compensation. This functionality is related to downlink reception, which is independent of uplink transmission pre-compensation. Hence, a new feature of enhancing on the timing relationship with  is needed. 

Proposal 2: Introduce a new feature of “enhancement on timing relationship with , which includes the components:
· reception of  via system information
· estimate of UE-eNB RTT and delaying the start of ra-ResponseWindow by estimated UE-eNB RTT.

The enhancement on uplink time and frequency synchronization is an important objective for IoT over NTN. It was agreed that UE needs to pre-compensate the time and frequency in its uplink transmissions in either RRC_IDLE state or RRC_CONNECTED state. The calculation of the amount of timing advance and frequency offset for the pre-compensation is based on UE’s GNSS position and serving satellite ephemeris. The serving satellite ephemeris parameters are either state vector format or orbital element format. Hence, we think component 2 and component 3 in feature 2-1 is complementary to each other.

Proposal 3: In feature 2-1, merge component 2 and component 3 to “receive serving satellite ephemeris in either state vector format or orbital element format”.

Finally, it was mentioned that UE calculates the TA and frequency offset to be pre-compensated in its uplink transmissions. It is preferrable add a new component to pre-compensate the calculated TA and frequency offset in UE’s uplink transmissions in RRC_IDLE state and RRC_CONNECTED state. 

Proposal 4: In feature 2-1, add a component of “In RRC_IDLE state and RRC_CONNECTED state, pre-compensate the calculated frequency offset and TA in uplink transmissions”.

Conclusion 
We discussed LTE UE IoT over NTN features. Our proposals are as follows:

Proposal 1: Introduce a new feature of “enhancement on timing relationship with cell specific , which includes the components:
· reception of cell specific  via system information
· applying the cell specific  in timing relationship enhancements

Proposal 2: Introduce a new feature of “enhancement on timing relationship with , which includes the components:
· reception of  via system information
· estimate of UE-eNB RTT and delaying the start of ra-ResponseWindow by estimated UE-eNB RTT.

Proposal 3: In feature 2-1, merge component 2 and component 3 to “receive serving satellite ephemeris in either state vector format or orbital element format”.

Proposal 4: In feature 2-1, add a component of “In RRC_IDLE state and RRC_CONNECTED state, pre-compensate the calculated frequency offset and TA in uplink transmissions”.
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