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Background
In [1], an LS from RAN1 is sent to RAN4 with the aspects of UL segmented transmission and leaves it up to RAN4 to specify it for UL synchronization for IoT NTN:
· UE applies segmented UL transmission according to duration configuration by the network 
· Different values (e.g., TA) for pre-compensation may be used per segment, where UE pre-compensation per segment of NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC is applied from one segment to the next segment
RAN1 respectfully requests RAN4 to prioritize the UL Segmented Transmission for UL synchronization for IoT NTN work by considering the above.
During RAN4#104-e, RAN4 has discussed possible action in response to the RAN1 LS [2] with four proposals [3] but no final agreement has been reached:

· Proposal 1: RAN4 shall clarify the IoT NTN behaviour in TS 36.133 for Rel-17 to allow UEs to adjust TA during the ongoing repetition. 
· Proposal 1a: The restriction on UL transmission adjustment shall be updated according to RAN1 LS on per-segment TA pre-compensation. 
· Proposal 2: RAN4 shall specify the IoT NTN behaviour in TS 36.133 to ensure the UE keeps a constant TA value within each segment 
· Proposal 3: Segmented UL transmission can be covered by NTN UE transmit timing requirements, i.e. Te_NTN. FFS whether and how to capture in RAN4 

In this contribution, we share our further views on the necessary changes in the RAN4 specifications to enable the UL segmented transmission for IoT NTN in Rel-17. 

1. [bookmark: _Hlk8895418]Discussion
0. TA adjustment between segments
For IoT NTN, due to the tight link budget (in particular for uplink), it is expected that the UE needs to transmit uplink with multiple repetitions over a long PUSCH transmission, where a number of PUSCH repetitions (within the long PUSCH transmission) is defined as a UL transmission segment. There would typically be multiple UL transmission segments within the long PUSCH transmission. According to RAN1 LS [1], different TA values can be applied for different segments, and the motivation is to allow the UE to adjust pre-compensation values during ongoing repetitions to avoid UL sync loss caused by large TA and Doppler drift. 
However, the legacy TN eMTC and NB-IoT UE shall not change TA during ongoing UL transmissions according to TS 36.133 in section 7.20.2/ 7.24.2 as below: 
[image: ]
Therefore, without clarification in TS 36.133, Rel-17 IoT NTN UE may follow the behavior of legacy TN NB-IoT or eMTC, which disables the feature introduced by RAN1. Therefore, a clarification on the IoT NTN behavior in TS36.133 is needed. 
Proposal 1: RAN4 shall clarify the IoT NTN behavior in TS 36.133 for Rel-17 to allow UEs to adjust TA during the ongoing repetition. 
Meanwhile, it is worth clarifying that the TA value can be adjusted per segment but is not mandatory if the variation is small enough. 
0. UE behavior on TA adjustment within each segment 
In addition, it is important that UE shall keep a constant TA value within each segment, in other words, UE shall not adjust its pre compensated TA within each segment, since UE pre-compensation per segment is applied from one segment to the next segment. To our understanding, the purpose of introducing the concept of segmented uplink transmission is to maintain the TA during an UL segment, allowing the eNB to implement signal processing algorithms, such as symbol combining, according to a known UE behavior. Otherwise, if TA pre-compensation could be updated within each segment by UEs, then RAN1 can simply say something like “UE can pre-compensate the TA between the repetitions” instead of introducing the concept of segmented UL transmission.
Observation 1: UE pre-compensation per segment is applied from one segment to the next segment, and UE should not update its TA within each segment. 
Therefore, the RAN4 specification shall also specify this UE behavior accordingly as proposed below: 
Proposal 2: RAN4 shall specify the IoT NTN behavior in TS 36.133 to ensure that the UE does not update its pre compensated TA within each segment. 
In line with the above two proposals and in line with the agreements in RAN1 and the LS from RAN1, the following text proposal for TS36.133 is made:
Proposal 3: adopt the following text proposal for TS36.133
For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
The segmented transmission could also have potential impact on the Te requirement. Whether it requires any update on the requirement or whether it can be covered by the existing requirement can be further discussed in the RAN4 RRM session.
1. Conclusion
In this contribution, we have made the following observations and proposals regarding the UL segmented transmission for IoT NTN in Rel-17 from the RAN4 aspect:
Observation 1: UE pre-compensation per segment is applied from one segment to the next segment, and UE should not update its TA within each of the segment. 
Proposal 1: RAN4 shall clarify the IoT NTN behavior in TS 36.133 for Rel-17 to allow UEs to adjust TA during the ongoing repetition. 
Proposal 2: RAN4 shall specify the IoT NTN behavior in TS 36.133 to ensure the UE keeps a constant TA value within each segment 
Proposal 3: adopt the following text proposal for TS36.133
For satellite access, when a repetition is configured on the uplink for which R > 1, the UE shall not adjust the uplink transmission timing autonomously during an ongoing repetition period other than at initial transmission or at the start of a transmission segment boundary, as defined above.
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