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Introduction
In RAN#94-e the WID for Rel-18 IoT NTN was agreed [1] and in RAN#98-e it was updated [2]. The updated objectives of the WID is the following: 
	4.1.1	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed 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]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.

4.1.2	Mobility enhancements
The following mobility enhancements objectives are listed.
-	Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
-	Support signalling in system information of neighbour cell ephemeris, for eMTC and NB-IoT [RAN2]
-	Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]
· Define UE RRM core requirements for the above mobility enhancement features [RAN4].

4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].



This contribution addresses corrections uplink transmission extension.
Discussion
Uplink transmission extension enhancement was agreed in RAN1#113: 
Agreement
From RAN1 perspective, at least for the case when frequency error and timing error are within frequency and timing error requirements with legacy closed loop time correction, UL transmission can be allowed in a duration X after original GNSS validity duration expires without GNSS re-acquisition.
RAN1 will decide further details of the above.
In our understanding, the characteristics of the feature as of RAN2#125bis is as follows: 
· The feature allows the UE to remain in RRC_CONNECTED after the GNSS position is out-of-date. This is because in baseline Rel-17 IoT NTN, the UE shall always go RRC_IDLE upon GNSS position being out-of-date. 
· The synchronization is maintained by the network sending MAC CEs to update the Timing Advance. This is in contrast to the UE autonomously pre-compensating for the Timing advance, as is done when the GNSS position is valid, such as when the UE has recently connected. 
· There is nothing that stops the UE from receiving downlink transmissions during the duration. 

Name of the feature
In RAN2#124 the updated RRC parameter list was sent to RAN2. As part of that list, the parameters relating to the feature “uplink transmission extension” was included [R1-2312697]: 
	IoT_NTN_enh-Core
	UL transmission after original GNSS validity duration expires for eMTC
	ul-Transmission-ExtensionValue
	Indicates the duration after original GNSS validity duration expires within which UL transmission is allowed. Value in number of sub-frames, value sf500 corresponds to 500 sub-frames, sf750 corresponds to 750 sub-frames and so on.
	{sf500, sf750, sf1280, sf1920, sf2560, sf5120, sf10240, spare1}

	IoT_NTN_enh-Core
	UL transmission after original GNSS validity duration expires  for NB-IoT
	ul-Transmission-ExtensionValue-NB
	Indicates the duration after original GNSS validity duration expires within which UL transmission is allowed. Value in number of sub-frames, value sf500 corresponds to 500 sub-frames, sf750 corresponds to 750 sub-frames and so on.
	{sf500, sf750, sf1280, sf1920, sf2560, sf5120, sf10240, spare1}



The current feature name is “uplink transmission extension” which makes it sound as if only uplink transmissions are allowed, and that the transmission duration has somehow be extended. Another example of how the name of the feature is confusing can be seen in 36.321 V18.1.0 [3]: 
------------------- TS 36.321 V18.1.0 -------------------
[bookmark: _Toc162956973]5.28		UL Transmission Extension
The network may request a NB-IoT UE, a BL UE or a UE in enhanced coverage in a non-terrestrial network to update the UL transmission extension by sending the UL Transmission Extension Update MAC CE described in clause 6.1.3.24.
The MAC entity shall:
-	if the MAC entity receives an UL Transmission Extension Update MAC CE:
-	indicate to upper layers to extend the UL transmission.
------------------- TS 36.321 V18.1.0 -------------------
In 36.321, it is stated that the Uplink transmission shall be extended, which would sound as if an uplink transmission itself is extended, which is not correct. 
Note that RAN2 has more responsibility of maintaining good naming-conventions that correspond to what the network and UE is expected to do during a feature. Instead, the uplink transmissions extension duration should be referred to as a duration where GNSS is invalid while the UE is in RRC Connected. Therefore, we suggest that the name of the feature is “GNSS invalidity duration”, which would be the opposite of GNSS validity duration, which is when GNSS is valid. 
Observation 1: The feature should be re-named to reflect the behavior of the network and the UE. 
Proposal 1: Feature should be named “GNSS invalidity duration”.

Capabilities related to uplink transmission extension
As agreed by RAN1 and RAN2, there are two different behaviours for uplink transmission extension depending on how timeAlignmentTimer is configured. We believe that both behaviours shall be supported if the UE supports ntn-UplinkTxExtension. 
Proposal 2: UE supports both procedures for timeAlignmentTimer infinity and non-infinity if ntn-UplinkTxExtension is supported. 
In last meeting a new MAC CE was introduced to support uplink transmission extension. It should be clarified in 36.306 that the UE must support this MAC CE if ntn-UplinkTxExtension is supported. 
Proposal 3: Clarify that UE shall support receiving Uplink Transmission Extension Update MAC CE if ntn-UplinkTxExtension is supported. 
Proposal 4: Agree text 36.306 proposal. 

Conclusion
In this contribution we have the following observations and proposals:
Observation 1: The feature should be re-named to reflect the behavior of the network and the UE. 
Proposal 1: Feature should be named “GNSS invalidity duration”.
Proposal 2: UE supports both procedures for timeAlignmentTimer infinity and non-infinity if ntn-UplinkTxExtension is supported. 
Proposal 3: Clarify that UE shall support receiving Uplink Transmission Extension Update MAC CE if ntn-UplinkTxExtension is supported. 
Proposal 4: Agree text 36.306 proposal. 
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------------------- TP based on TS 36.306 V18.1.0 -------------------
[bookmark: _Toc162817061]4.3.38.33	ntn-UplinkTxExtension-r18
This field indicates whether the UE supports to perform UL transmission in a duration after original GNSS validity duration expires without GNSS re-acquisition as specified in TS 36.331 [5]. The UE shall support updating the UL transmission extension by receiving the UL Transmission Extension Update MAC CE. A UE supporting this feature shall also indicate the support of ntn-Connectivity-EPC-r17.
------------------- TP based on TS 36.306 V18.1.0 -------------------

