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Introduction
Rel-19 IoT NTN work item was revised in RAN#103 [1] and one of the objectives is to enhance EDT procedure:

· Support of Capacity enhancements for uplink
· Study and specify, if beneficial the following enhancements to reduce the necessary uplink and downlink signaling to complete an Early Data Transmission (EDT) transaction [RAN2]:
· Msg3 transmission without msg1/ Random Access Response (RAR) 
· Efficient delivery (reduced overhead) of msg4 / RRCEarlyDataComplete

[bookmark: OLE_LINK25]In this contribution, we share our view on this enhanced EDT objective. 
Discussion
The signification aspect in the WID for this feature is the MSG3 transmission without msg1 and RAR. It is similar to the Rel-16 IoT feature Preconfigured UL Resource (PUR) which also has no random access procedure before the PUSCH transmission from idle state. In PUR, an NTA is maintained along with the PUR configuration under the pur-TimeAlignmentTimer. 
As specified in TS 36.211 clause 8.1, transmission of the uplink radio frame from the UE shall start  seconds before the start of the corresponding downlink radio frame at the UE. The  is Fixed timing advance offset , it is applicable only to TDD and not applicable to NTN. For a UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the UE determines  using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines  based on one-way propagation delay  which derived by the higher layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation. In case of random access response, an 11-bit timing advance command, TA, indicates NTA values. In other cases, a 6-bit timing advance command or the Timing advance adjustment field in DCI format N0 if present, TA, indicates adjustment of the current NTA value.
Based on the above description of UL timing synchronization, the TTA in NTN is comprised by two parts: NTA indicating by timing advance command in RAR and Timing Advance Command MAC CE; and  calculated by UE by UE location, satellite ephemeris and nta-common parameters for UL timing pre-compensation.  Because UE may move and satellite ephemeris and nta-common parameters changes over time, we can see the value of UE UL timing pre-compensation varies over time. On top of the UE’s UL timing pre-compensation, the NTA is allocated by network to further adjust the UE UL timing. If an NTN UE maintains a NTA allocated to UE long time ago and use it in the next enhanced EDT transmission without RACH whereas the UE’s UL timing pre-compensation is completely different, the UL timing will not be correct and UL transmission will not succeed. 
Observation 1: If an NTN UE maintains a NTA allocated to UE long time ago and use it in the next enhanced EDT transmission without RACH, the UL timing will not be correct.
For a Msg3 transmission without Msg1 and RAR, the NTA cannot be set. To address the issue, UE can simply set the NTA to 0. That means UL timing synchronization is entirely based on the UE UL timing pre-compensation. As long as UE acquires the SIB31 and GNSS position fix before initialing enhanced EDT, and the accuracy of the UE calculation meets the PUSCH UL timing error requirement, the network can successfully decode the UL transmission.
To further correct the timing alignment for the later UL transmission (such as HARQ ACK of Msg4, or fallback to legacy connection establishment), network can optionally include a Timing Advance Command MAC in the Msg4.  
Proposal 1: UE sets the NTA to 0 when transmitting Msg3 without Msg1 and RAR.
Proposal 2: UE acquires the SIB31(-NB) and GNSS position fix before transmitting Msg3 without Msg1 and RAR.
Unlike the PUR, where UE specific PUSCH resource is used, legacy EDT is a contention-based procedure. For the enhanced EDT, we think it can also be contention-based and a shared PUSCH resource can be used for multiple UEs. To resolve contention, a Contention Resolution MAC CE must be included in the MSG4.
[bookmark: OLE_LINK20][bookmark: OLE_LINK18]Proposal 3: RAN2 assumes the enhanced EDT is a contention-based procedure.
[bookmark: OLE_LINK21]Proposal 4: A contention resolution MAC CE must be included in the MSG4 for enhanced EDT procedure.
The following figure shows the basic enhanced EDT flow for NB-IoT CP solution.
[image: ]
The shared PUSCH resource can be provided via system information or dedicated signalling. The difference is that dedicated signalling allows the network to control the number of UEs that use the shared resource. For the system information option, although the resources can be divided into groups to reduce the number of UEs using the shared resource, the total number cannot be controlled. It can be complicated and overhead consuming to control the number of UEs for the network, but it can also help to reduce the collision chance. Without the RACH procedure, UE is going to send MSG3 on PUSCH directly, which increase the cost of UE collisions on shared resource. That is probably what we are trying to avoid.
[bookmark: OLE_LINK24]Proposal 5: RAN2 to discuss the PUSCH resource for enhanced EDT is provided via system information or RRC dedicated signalling.
Conclusion
[bookmark: OLE_LINK34]Observation 1: If an NTN UE maintains a NTA allocated to UE long time ago and use it in the next enhanced EDT transmission without RACH, the UL timing will not be correct.
Proposal 1: UE sets the NTA to 0 when transmitting Msg3 without Msg1 and RAR.
Proposal 2: UE acquires the SIB31(-NB) and GNSS position fix before transmitting Msg3 without Msg1 and RAR.
Proposal 3: RAN2 assumes the enhanced EDT is a contention-based procedure.
Proposal 4: A contention resolution MAC CE must be included in the MSG4 for enhanced EDT procedure.
Proposal 5: RAN2 to discuss the PUSCH resource for enhanced EDT is provided via system information or RRC dedicated signalling.
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