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Introduction
The Release-18 IoT NTN enhancement work item was approved in RAN #94e meeting [1] and updated in RAN #96e meeting [2]. RAN1-related objectives are shown below.

-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify needed improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1, RAN2]

In this contribution, we discuss the UE features on IoT NTN enhancements and give our proposals.
Discussion on IoT NTN UE features
Based on the agreements made until the RAN1#112b-e meeting, for NB-IoT over NTN, the HARQ feedback disabling for downlink transmissions is supported in three different ways:
· Per-HARQ process configuration 
· DCI direct indication 
· DCI overridden per-HARQ process configuration

All these schemes are applied for dynamic grant PDSCH. Hence, we propose to define a new UE feature group of disabling HARQ feedback for downlink transmissions for NB-IoT. The component of this FG is for dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated for HARQ feedback. 

Proposal 1: Define a UE FG of disabling HARQ feedback for downlink transmissions for NB-IoT, including the following component 
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated for HARQ feedback. 

Similar to NB-IoT over NTN, for eMTC over NTN with CE mode B, the HARQ feedback disabling for downlink transmissions is supported in three different ways. All these schemes are applied for dynamic grant PDSCH. Hence, we propose to define a new UE feature group of disabling HARQ feedback for downlink transmissions for eMTC. The component of this FG is for dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated for HARQ feedback. 

Proposal 2: Define a UE FG of disabling HARQ feedback for downlink transmissions for eMTC, including the following component 
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated with enabled HARQ feedback. 

For eMTC over NTN with CE mode A, the HARQ feedback disabling for downlink transmissions is only via RRC configuration of per-HARQ process HARQ feedback enabling/disabling. This per-HARQ process configuration applies to both dynamic grant and SPS PDSCH. Furthermore, for the first SPS PDSCH after activation, it is additionally supported to configure a parameter to enable the HARQ feedback. Hence, we propose to define a new UE feature group of disabling HARQ feedback for downlink transmissions for eMTC. 

Proposal 3: Define a UE FG of disabling HARQ feedback for downlink transmissions for eMTC, including the following components
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes configured with enabled HARQ feedback.
· For the first SPS PDSCH after activation, sending HARQ feedback only if HARQ feedback for SPS activation is additionally enabled or for HARQ processes configured with enabled HARQ feedback.
· For SPS PDSCH except the first SPS PDSCH after activation, sending HARQ feedback only for HARQ processes configured with enabled HARQ feedback. 

Based on the agreements made until the RAN1#112bis meeting, the improved GNSS operation includes the GNSS measurement during the RRC_CONNECTED state, specifically the aperiodic triggered GNSS measurement is supported. As no simultaneous GNSS and cellular operation is assumed, the GNSS measurement gap, the starting time of GNSS measurement, and UE reported GNSS position fix time duration need to be specified for GNSS measurement. Thus, the basic FG for enhancement GNSS operation is the aperiodic triggered GNSS measurement.

Proposal 4: Define a UE FG for aperiodic triggered GNSS measurement, including the following components 
· GNSS position fix time duration reporting, 
· GNSS measurement gap configuration, 
· the starting time of GNSS measurement,
· successful GNSS measurement indication.

In RAN1#112 meeting, it was agreed to study the case that allowing the UL transmission after the GNSS validity duration expires. In the last RAN1 meeting, the majority of companies believed GNSS validity duration extension is beneficial to save the UE power, as it could reduce the number of GNSS measurements. In fact, the achievable gain of GNSS validity duration extension is restricted by time and frequency error within the requirements and without longer repetition in UL transmission. So, if GNSS validity duration extension is supported, it should be an independent feature and the pre-requisite is aperiodic triggered GNSS measurement. 

	Agreement [3]
At least for the case when frequency error is within frequency error requirements, study the mechanisms and conditions to allow UL transmission after original GNSS validity duration expires without GNSS re-acquisition for some duration.
FFS: with legacy closed loop time correction or enhanced closed loop time correction
This mechanism is enabled/configured by eNB
FFS: whether such mechanism will be specified depends on the outcome of this study



Proposal 5: If GNSS validity duration extension is supported, it should be an independent FG with the pre-requisite of aperiodic triggered GNSS measurement. 

Summary
In this contribution, we discuss the Rel-18 IoT NTN enhancement UE capability, and have the following proposals:

Proposal 1: Define a UE FG of disabling HARQ feedback for downlink transmissions for NB-IoT, including the following component 
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated for HARQ feedback.  

Proposal 2: Define a UE FG of disabling HARQ feedback for downlink transmissions for eMTC, including the following component 
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes, which are either configured with enabled HARQ feedback or dynamically indicated with enabled HARQ feedback. 

Proposal 3: Define a UE FG of disabling HARQ feedback for downlink transmissions for eMTC, including the following components
· For dynamic grant PDSCH, sending HARQ feedback only for HARQ processes configured with enabled HARQ feedback.
· For the first SPS PDSCH after activation, sending HARQ feedback only if HARQ feedback for SPS activation is additionally enabled or for HARQ processes configured with enabled HARQ feedback.
· For SPS PDSCH except the first SPS PDSCH after activation, sending HARQ feedback only for HARQ processes configured with enabled HARQ feedback.

Proposal 4: Define a UE FG for aperiodic triggered GNSS measurement, including the following components 
· GNSS position fix time duration reporting, 
· GNSS measurement gap configuration, 
· the starting time of GNSS measurement,
· successful GNSS measurement indication.

Proposal 5: If GNSS validity duration extension is supported, it should be an independent FG with the pre-requisite of aperiodic triggered GNSS measurement. 
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