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Introduction
In RAN1#104b-e, the following agreements were made.
	Agreement in RAN1#104b-e
Capture the following in the TR:
The UE-specific TA and/or K_offset can be used by the eNB in its scheduling to avoid UL-DL collisions in FDD-HD.

Agreement in RAN1#104b-e
The following aspects of K_offset are not to be studied further and can at least rely on decisions made in the NR NTN WI:
· Explicit or implicit indication in system information
· Support UE-specific K_offset after initial access

Agreement in RAN2#113b-e
The following points are endorsed
· (19/23) Enhancements to UL scheduling for latency reduction are not essential. 
· [bookmark: _Hlk71121876]Enhancements to PUR are not essential (19/23). Enhancement to pur-ResponseTimer is needed and feasibility of PUR in GEO and LEO scenarios needs to be checked by RAN1.  
· (18/23) Enhancements to RLC t-Reordering timer are essential. There is no need for further study as design can follow NR NTN agreements.



In this contribution, to support intermittent delay-tolerant small packet transmission, we will provide our views on
· TA report
· K_offset update
· EDT enhancement
Discussion
TA report
As shown in R1-2104083, the intention to support the TA report is for 1) UL scheduling adaptation; and 2) building a common understanding of UE-gNB RTT between UE and gNB. The first one has a RAN1 impact on K_offset update in RRC_CONNECTED, and the second one has an impact on RAN2 impact on power saving, e.g., eDRX and PSM.
However, NB-IoT UEs may not update UE-specific TA in RRC_CONNECTED because they are not required to acquire system information in RRC_CONNECTED, see clause 5.2.1.3 of 3GPP TS 36.331 V16.4.0. 
[bookmark: _Toc71202563]If satellite ephemeris is broadcasted via system information, then NB-IoT UEs may not update UE-specific TA in RRC_CONNECTED except when T331 is running.
Since NB-IoT UEs are only required to calculate UE-specific TA during initial access, to support RAN2 enhancement to eDRX and PSM, the TA report shall be sent via msg3 or msg5.
[bookmark: _Toc71202569]UE reports the UE specific TA pre-compensation at the RACH procedure (MSG3 or MSG5) using a MAC CE.
 
K_offset update
The intention to support UE-specific K_offset is to reduce scheduling latency. Based on our analysis in section 2.1, TA reporting may not continue in RRC_CONNECTED, NW may have only one TA report to update K_offset one time.
[bookmark: _Toc71202564]If TA reporting only exists during initial access, NW cannot update K_offset in RRC_CONNECTED more than one time.
Also, RAN2 has agreed that enhancements to UL scheduling for latency reduction are not essential. Finally, for NB-IoT UEs, k0 for DCI format N0 for FDD provides a good range of scheduling flexibility, e.g., k0 = 8, 16, 32, and 64, which might be sufficient to handle UL-DL collisions in FDD-HD, combining with K_offset used for Msg3 transmission.
[bookmark: _Toc71202570]For NB-IoT UEs, K_offset update in RRC_CONNECTED may not be needed, considering latency enhancement as non-essential and the scheduling flexibility provided by k0.

EDT enhancement
The intention to support early data transmission (EDT) is for intermittent delay-tolerant small packet transmission in a case of discontinuous satellite coverage. RAN2 has agreed that PUR is non-essential, but EDT might be useful.
[bookmark: _Toc71202571]Support of EDT shall be considered in RAN1
EDT allows one uplink data transmission optionally followed by one downlink data transmission during the random-access procedure as specified in TS 36.300. Early data transmission refers to both CP-EDT and UP-EDT.
· For CP-EDT, UL/DL user data are transmitted in NAS messages without transition to RRC CONNECTED.
· For UP-EDT, UL/DL user data are transmitted on DTCH without transmission to RRC CONNECTED.
Figure 1 provides the CP-EDT and UP-EDT procedures based on TS 36.300. User data is transmitted via Msg3.
[image: ]
[bookmark: _Ref71188954]Figure 1: MO-EDT for CP/UP CIoT EPS optimization
From the RAN1 perspective based on our understanding of TS 36.213, if timing relationship enhancement on Msg3 has been done, then no timing relationship enhancement for EDT is needed. RAN1 shall confirm no timing relationship enhancement is needed to support EDT in NTN.
[bookmark: _Toc71202572]If timing relationship enhancement on Msg3 can be done, then no additional timing relationship enhancement is needed to support early data transmission (EDT) in NTN.
 
Conclusion
In this contribution, we have the following observations
Observation 1	If satellite ephemeris is broadcasted via system information, then NB-IoT UEs may not update UE-specific TA in RRC_CONNECTED except when T331 is running.
Observation 2	If TA reporting only exists during initial access, NW cannot update K_offset in RRC_CONNECTED more than one time.

Based on observations, the following proposals are made
Proposal 1	UE reports the UE specific TA pre-compensation at the RACH procedure (MSG3 or MSG5) using a MAC CE.
Proposal 2	For NB-IoT UEs, K_offset update in RRC_CONNECTED may not be needed, considering latency enhancement as non-essential and the scheduling flexibility provided by k0.
Proposal 3	Support of EDT shall be considered in RAN1
Proposal 4	If timing relationship enhancement on Msg3 can be done, then no additional timing relationship enhancement is needed to support early data transmission (EDT) in NTN.
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