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Introduction
In the IoT-NTN WID [1], specify some enhancements about User Plane as follows: 
-	User Plane:
-	Enhancements to ra-ResponseWindowSize, mac-ContentionResolutionTimer, HARQ RTT timer, UL HARQ RTT timer, and sr-ProhibitTimer. 
-	Enhancements to RLC t-Reordering timer. 
Then, in this contribution, we will provide some considerations on the UP aspects for IoT-NTN. 
Discussion
2.1 RA procedure
In LTE, RA procedure is 4-step with similar manner in NR, while 2-step RA is not in the LTE scope, which is beneficial for the long RTT delay reduction in NTN system. And considering the large delay, 541.46ms for GEO and 25.77ms for LEO, it is necessary for the UE with the GNSS capability as assumption described in the WID scope to calculate UE-gNB RTT for TA pre-compensation. And the pre-compensation framework on 4-step RA for UE with GNSS in IoT-NTN could follow the NR-NTN.
Proposal 1: The pre-compensation framework on 4-step RA for UE with GNSS in IoT-NTN could follow the NR-NTN
As we know, to obtain a RAR from NW, the RA response window starts at a determined time interval with several subframes for eMTC or NB-IoT after the Msg1 transmission. While, the propagation delay is tens to hundreds of milliseconds, RAR could not be received by the UE during the RA response window defined for TN. Simply, we could extend the RA response window size directly, nevertheless, considering the power consumption for IoT devices, introducing an offset may be better.
[bookmark: _Hlk32335261][bookmark: _Hlk41985036]Proposal 2: Suggest RAN2 introducing an offset to delay the start of the ra-ResponseWindow for IoT-NTN. 
Another enhancement for RA in IoT-NTN is the mac-ContentionResolutionTimer which starts after Msg3 transmission to monitor for Msg4 to resolve a possible RA contention. Likewise, take into consideration the large propagation delay in NTN scenario and the power consumption, an offset could be discussed for the start of the mac-ContentionResolutionTimer.
Proposal 3: Suggest RAN2 introducing an offset for the start of the mac-ContentionResolutionTimer in IoT-NTN. 

2.2 DRX 
The Discontinuous Reception (DRX) is introduced to save UE battery consumption by reducing the PDCCH monitoring time. And the calculation for eMTC and NB-IoT about HARQ RTT timer and UL HARQ RTT timer is as following (single TB is scheduled case):
For eMTC:
HARQ RTT timer = 7 + N where N is the used PUCCH repetition factor
UL HARQ RTT timer = 4 
For NB-IoT:
HARQ RTT timer = k+3+N+delta PDCCH subframes, 
UL HARQ RTT timer = 4 + delta PDCCH subframes 
And when multiple TBs are scheduled, the HARQ RTT timer and UL HARQ RTT timer are calculated as following (quoted from TS36321):
For NB-IoT, when multiple TBs are scheduled by PDCCH for the non-interleaved case or for the interleaved case when HARQ-ACK bundling is not configured, the HARQ RTT Timer is set to k+2*N+1+deltaPDCCH subframes where k is the interval between the last subframe of the downlink transmission and the first subframe of the first HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the last HARQ feedback transmission plus 1 subframe to the first subframe of the next PDCCH occasion.
For NB-IoT, when multiple TBs are scheduled by PDCCH the UL HARQ RTT timer length is set to 1+deltaPDCCH subframes, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 1 subframe to the first subframe of the next PDCCH occasion.

For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N where N is the used PUCCH repetition factor and m is the number of scheduled TBs as indicated in PDCCH, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted.
For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is configured the HARQ RTT Timer corresponds to 7 + k * N where N is the used PUCCH repetition factor and k is the number of HARQ feedback bundles, k = ceiling(NTB/M), where NTB is the number of scheduled TBs as indicated in PDCCH and M is the Multi-TB HARQ-ACK bundling size indicated in the corresponding PDCCH as specified in clause 7.3 of TS 36.213 [2], where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted.

Obviously, for NB-IoT or eMTC, both the HARQ RTT timer and UL HARQ RTT timer value are subframe granularity. However, in NTN with transparent payload, the maximum RTT is 541.46ms for GEO and 25.77ms for LEO, then the two timer length are not sufficient. So we should consider to extend the two timer value range.
In NR NTN, the agreements for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL have been achieved that “For UE with pre-compensation capability (at least for the HARQ-feedback enabled case. FFS for HARQ-feedback disabled, if supported), drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay) in LEO/GEO. FFS if offset is applied to: 1) the start of the timers or 2) the timer value range (i.e. existing values within value range increased by offset)” and “The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.” 
With the same solution agreed in NR NTN, an offset corresponding UE-eNB RTT could be introduced for HARQ RTT timer and UL HARQ RTT timer for IoT-NTN.
Proposal 4: HARQ RTT timer and UL HARQ RTT timer should be extended and an offset corresponding UE-eNB RTT could be introduced for HARQ RTT timer and UL HARQ RTT timer for IoT-NTN which is similar to NR NTN.

2.3 SR procedure
The scheduling request (SR) is used for requesting UL-SCH resources for new transmission or a transmission with a higher priority. When the sr-ProhibitTimer is running, no new SR is initiated. In LTE, the maximum length of this timer is 7 times of SR period. The value range of SR period for eMTC and NB-IoT is 1ms~80ms and 40ms ~ 2560ms respectively. While if a eMTC UE is configured with a SR period less than 3ms, then the maximum sr-ProhibitTimer is less than 25ms which is not efficient for LEO with the 25.77ms RTT for transparent payload. Moreover, for a NB-IoT UE configured with a SR period shorter than 70ms, the maximum sr-ProhibitTimer will less than 500ms not adapting the GEO system. Therefore, the sr-ProhibitTimer should be extended for IoT-NTN system and the final value range could align with NR NTN.
Proposal 5: The sr-ProhibitTimer should be extended for IoT-NTN system and the final value range could align with NR NTN.
2.4 RLC t-Reordering timer
Both AM and UM modes use the t-Reordering timer to control the RLC wait interval for out-of-order MAC data before considering the missing data as lost and handing any received data off to the PDCP layer. Currently, the maximum value for t-Reordering timer is 1600ms which is not enough with several times HARQ retransmission in NTN. Hence, the timer range should be enhanced to support IoT-NTN.
Proposal 6: The value range of t-Reordering should be extended for IoT-NTN. 
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on the User plane for IoT-NTN and have the following observations and proposals:
[bookmark: _GoBack]Proposal 1: The pre-compensation framework on 4-step RA for UE with GNSS in IoT-NTN could follow the NR-NTN.
Proposal 2: Suggest RAN2 introducing an offset to delay the start of the ra-ResponseWindow for IoT-NTN. 
Proposal 3: Suggest RAN2 introducing an offset for the start of the mac-ContentionResolutionTimer in IoT-NTN. 
Proposal 4: HARQ RTT timer and UL HARQ RTT timer should be extended and an offset corresponding UE-eNB RTT could be introduced for HARQ RTT timer and UL HARQ RTT timer for IoT-NTN which is similar to NR NTN.
Proposal 5: The sr-ProhibitTimer should be extended for IoT-NTN system and the final value range could align with NR NTN.
Proposal 6: The value range of t-Reordering should be extended for IoT-NTN. 
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