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1 Introduction
Extending the configuredGrantTimer has been discussed during the online discussion [101] and the following agreement has been reached [1][2]:
	RAN2#116e:
· configuredGrantTimer can be extended in NTN. FFS details of when extension is applicable and method of extention.



We also note the following agreement on TA reporting in RRC Connected mode [3]:
	RAN2#115e:
· Reporting on the information about UE specific TA in connected mode is supported, FFS via RRC signalling or MAC CE



In this contribution, we discuss the extension of the configured grant timer in NTN with the round trip time (RTT).
2 Discussion
UE based pre-compensation of round trip delay (RTD) has been agreed as one of the mechanisms for delay compensation in NTN. With this mechanism, a UE with GNSS capability can calculate the delay between the UE and the gNB, and it applies an offset to various timers in MAC layer, such as ra-ResponseWindow, msgB-ResponseWindow, and ra-ContentionResolutionTimer.
In Rel-15 and Rel-16, when a transmission is performed on a HARQ process using a configured grant (CG), configuredGrantTimer is started, if configured. While configuredGrantTimer is running, the HARQ process cannot be overwritten by new data. configuredGrantTimer value is normally determined considering the delay it takes for the UE to receive an UL retransmission grant (addressed with CS-RNTI) from the network. If the configuredGrantTimer value is large, HARQ processes will be waiting for potential UL retransmission grants for a longer time period.
In NTN, the RTD can differ significantly between the UEs at the near edge of the beam (near UEs) and the UEs at the far edge of the beam (far UEs), this is called the differential delay. The differential delay can be up to 10.3 ms for GEO, 3.12 ms for LEO at an orbit of 600km, and 3.18 ms for LEO at an orbit of 1200km.
When configuring the configuredGrantTimer value for a UE, the network could consider the worst case, or largest possible RTD value for the cell (i.e. far UEs). However, this will cause the near UEs to wait longer than necessary for an UL retransmission grant and might cause a waste of CG resources for the near UEs (i.e. the UE will not use the CG occasion for new transmission even though the network has successfully received the previous transmission and decided not to send a retransmission grant).
Observation 1: If the configuredGrantTimer value is based on the worst case (largest RTD for the cell) for all UEs, there may be a waste of configured grant resources for some (near) UEs.
Alternatively, each UE could apply its individual pre-compensation offset to the configuredGrantTimer. For example, a base configuredGrantTimer value could be configured by the network, which represents the processing time in the network. Each UE could add the UE specific RTD to the base configuredGrantTimer value. As illustrated in Figure 1 below, this can improve the utilization of CG resources for the near UEs.
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[bookmark: _Ref54169901]Figure 1 Large/small RTD impact on CGT
In NTN, configured grants with short periodicity and small transport block size could be useful in NTN to transmit the BSR MAC CE to network as quickly as possible, therefore reducing the delay in informing the network on the buffer status of the UE (compared to an SR-BSR sequence). In such a scenario, it could be beneficial to differentiate between far and near UEs and improve the availability of CG resources as much as possible.
Observation 2: When CG resources with short periodicity and small TBS are utilized for reducing the latency for transmitting BSR, differentiating between far and near UEs could further improve the CG resource availability.
During the email discussion [101] in RAN2#116e meeting, companies voiced concerns about the network having to keep track of the UE-gNB RTT, so that the UE and the network have the same understanding regarding the duration of the configuredGrantTimer. However, according to the RAN2#115e agreement quoted above, in RRC Connected mode, the UE will update the network about the UE-gNB RTT using TA reporting mechanism, therefore the UE and the network will be in sync with respect to the UE-gNB RTT.
Observation 3: In RRC Connected mode, the UE and the network are synchronized with respect to UE-gNB RTT via the TA reporting mechanism.
Based on the observations above, we make the following proposal for the configuredGrantTimer in NTN:
Proposal: Value of the configuredGrantTimer is extended by UE-gNB-RTT in NTN.

3 Conclusion
In this contribution, we have the following observations and proposal for the extension of configuredGrantTimer in NTN:
Observation 1: If the configuredGrantTimer value is based on the worst case (largest RTD for the cell) for all UEs, there may be a waste of configured grant resources for some (near) UEs.
Observation 2: When CG resources with short periodicity and small TBS are utilized for reducing the latency for transmitting BSR, differentiating between far and near UEs could further improve the CG resource availability.
Observation 3: In RRC Connected mode, the UE and the network are synchronized with respect to UE-gNB RTT via the TA reporting mechanism.
Proposal: Value of the configuredGrantTimer is extended by UE-gNB-RTT in NTN.
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