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1 Introduction
At RAN#92-e, a WI NB-IoT/eMTC support for Non-Terrestrial Networks [1] was agreed with the following RAN2 objectives:
	Specify the following enhancements re-using NR_NTN_Solutions WI agreements as a baseline, according to Section 8 in TR 36.763:

-
User Plane:
-
Enhancements to ra-ResponseWindowSize, mac-ContentionResolutionTimer, HARQ RTT timer, UL HARQ RTT timer, and sr-ProhibitTimer. 

-
Enhancements to RLC t-Reordering timer. 

-
Others:

-
Provisioning of ephemeris

Specify the following IoT NTN specific enhancements not covered by NR_NTN_Solutions WI agreements, according to Section 8 in TR 36.763:

-
Architecture:
-
Support for EPC

-
Mobility and Tracking Area:
-
Enhancements to tracking area management using the earth-fixed TA concept, considering both hard-switch and soft-switch options, where in the soft-switch option the network may broadcast more than one Tracking Area Code per PLMN.
-
Support of legacy (Rel-16) cell selection/reselection mechanisms without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.

-
Support of legacy (Rel-16) Handover and RLF/reestablishment mechanisms without major enhancements. For eMTC, Rel-16 LTE CHO procedure can be considered without major enhancements. Minor adjustments to existing mobility mechanisms, such as a new parameter values, change to timing etc. can be considered to adapt functionality to NTN.

-
Others:

-
Support of discontinuous coverage without excessive UE power consumption and without excessive failures / recovery actions. Minor enhancements to the existing power saving mechanisms e.g. DRX, PSM, eDRX, relaxed monitoring, and (G)WUS can be considered, and if found needed, specified, to support discontinuous coverage;


In this document, we discuss user plane aspects for IOT NTN taking the agreements of the study [2] and NR NTN progress ([3], Appendix A) into account.

2 Discussion
2.1 RACH & MAC aspects

RACH procedure
The following were agreed during the study:

· Similar to NR NTN, the offset can be adjusted to delay the start of the RA Response window for IoT NTN. If the start of the RA Response window is accurately compensated and no extension of repetition is required, there is no need to extend the ra-ResponseWindowSize for IoT NTN.

· Similar to NR NTN, introduce an offset to delay the start of the mac-ContentionResolutionTimer for IoT NTN.
The following was agreed in NR NTN:
· An offset is applied to the start of ra-ResponseWindow in NTN for both LEO and GEO scenarios. (RAN2#111e)

· An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios. (RAN2#111-e)

· If the UE-gNB RTT is pre-compensated, preamble ambiguity is not an issue in Rel-17 NTN (i.e. no enhancements are necessary). FFS how and by whom the possibly multiple components of UE-gNB RTT are pre-compensated (RAN2#112-e)

· From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission. (RAN2#112-e)

· RAN2 decision on starting ra-ContentionResolutionTimer, ra-ResponseWindow and msgB-ResponseWindow is postponed until further progress in RAN1 regarding UE pre-compensation method and TA estimation accuracy (RAN2#112-e)
· If the start of the ra-ResponseWindow and msgB-ResponseWindow is accurately compensated by UE-gNB RTT, ra-ResponseWindow and msgB-ResponseWindow are not extended in LEO/GEO. (RAN2#112-e)
The NR NTN agreements can be directly translated to IOT NTN as follows:
Proposal 1: An offset is applied to the start of ra-ResponseWindowSize for both LEO and GEO scenarios. 

Proposal 2: An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios. 

Proposal 3: If the start of the ra-ResponseWindowSize is accurately compensated by UE-NB RTT, ra-ResponseWindowsize is not extended in LEO/GEO. 

Proposal 4: From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission. 
Proposal 5: Wait for RAN1 progress regarding UE pre-compensation method and TA estimation accuracy to conclude on the start of ra-ContentionResolutionTimer and ra-ResponseWindowSize.
The following was also agreed in NR NTN:
· Legacy mechanism for RA type selection based on RSRP threshold is the baseline for NTN. Optimizations can still be suggested, showing the gain (in any case, any method needs to be combined with RSRP based approach) (RAN2#113bis-e)
· Reuse legacy RA type switching mechanism (RAN2#113bis-e)
The agreements above are related to selection between 2-step RACH and 4-step RACH and thus are not applicable to IOT NTN. However, in both eMTC and NB-IoT, the UE selects a (N)PRACH resource based on its (N)RSRP and it would be nice to confirm that there is no change on this aspect.
Proposal 6: The legacy mechanism for selection of a (N)PRACH resource based on (N)RSRP threshold(s) is reused in IOT NTN.
HARQ RTT timers
The following was agreed during the study:

· As the challenges associated with the expiry of MAC timers in NR NTN [3] remain the same in IoT NTN, it is assumed that the same solutions as NR NTN for the start of DL HARQ RTT Timer and UL HARQ RTT Timer can be reused as a baseline to support IoT NTN.

The following was agreed in NR NTN:
· 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) (RAN2#112-e)
· For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it) (RAN2#113-e)
· RAN2 wait for RAN1’s feedback on UE obtaining UE-gNB RTT. (RAN2#113bis-e)

· 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. (RAN2#114-e)
· RAN2 working assumption: Offset for drx-HARQ-RTT-TimerUL is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it). (RAN2#114-e)
In NB-IoT, the DL HARQ timer is derived by a formula as below where deltaPDCCH is not a fixed value but an offset to align with the next NPDCCH occasion:

	For NB-IoT, when single TB is scheduled by PDCCH or when multiple TBs are scheduled for the interleaved case when HARQ-ACK bundling is configured the HARQ RTT Timer is set to k+3+N+deltaPDCCH subframes, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated 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 associated HARQ feedback transmission plus 3 subframes to the first subframe of the next PDCCH occasion.

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.


To keep the same principle, it is better to include the offset agreed in NR NTN in the formula.
Proposal 7: Working Assumption: In NB-IoT, for GEO/ LEO, an offset equal to [UE-eNB RTT] is added to the formula calculating the DL HARQ RTT timer, i.e.:
· for single TB scheduling or multiple TB scheduling with interleaving and HARQ bundling: the HARQ RTT Timer is set to k+3+N+[UE-eNB-RTT]+deltaPDCCH subframes
· for multiple TB scheduling without interleaving or with interleaving but no HARQ bundling: the HARQ RTT Timer is set to k+2*N+1+[UE-eNB-RTT]+deltaPDCCH subframes
For the uplink case, the UL HARQ timer is also derived by a formula as below
	For NB-IoT, when single TB is scheduled by PDCCH the UL HARQ RTT timer length is set to 4+deltaPDCCH subframes, where deltaPDCCH is the interval starting from the subframe following the last subframe of the PUSCH transmission plus 3 subframes 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 the same reasons as for the DL HARQ RTT timer, it is better to include the offset in the formula.
Proposal 8: Working assumption: In NB-IoT, for GEO/ LEO, an offset equal to [UE-eNB RTT] is added to the formula calculating the UL HARQ RTT timer, i.e.:
· for single TB scheduling: the UL HARQ RTT Timer is set to 4+[UE-eNB-RTT]+ deltaPDCCH subframes
· for multiple TB scheduling: the UL HARQ RTT Timer is set to 1+[UE-eNB-RTT]+ deltaPDCCH subframes
Proposal 9: Wait for RAN1 on how UE obtains UE-NB RTT.
Scheduling Request
The following was agreed in the study:
· The sr-ProhibitTimer will be modified for including larger values to support IoT NTN. Alignment to NR NTN can be considered.
The following was agreed in NR NTN:
· Extend the timer length of sr-ProhibitTimer (FFS on the details) (RAN2#113bis-e)
In NR, sr-ProhibitTimer is signalled as a value in the unit of ms so it is straightforward to extend the value range to take into account the RTT in NTN.

In NB-IoT and eMTC, sr-ProhibitTimer is signalled as a value in number of SR period(s). The length of a SR period can take very different values depending on the configuration, i.e. 1ms, 2ms, 5ms, 10ms, 20ms, 40ms and 80ms for eMTC and 40ms, 80ms, 160ms, 240ms, 320ms, 640ms, 1280ms, 2560 ms, 5120 ms for NB-IoT. Thus it seems better to add an offset to the signalled value of the timer length.
Proposal 10: For IOT NTN, an offset equal to [UE-eNB RTT] is added to the signalled value of sr-ProhibitTimer.
The following was agreed in NR NTN:

· Both Type 1 and Type 2 configured grant are feasible in NTN. (RAN2#113-e)
· From RAN2’s perspective, no need to modify parameter periodicity of IE ConfiguredGrantConfig to support NTN. (RAN2#113-e)
· No need to modify maxNrofConfiguredGrantConfig-r16 and maxNrofConfiguredGrantConfigMAC-r16 to support NTN. (RAN2#113-e)

NR Type 1 configured grant is the equivalent of SPS in eMTC/NB-IoT so the agreements can be applied equally to IOT NTN.
Proposal 11: SPS for eMTC and SPS-BSR for NB-IoT are supported without modification for IOT NTN.

TA reporting

The following was agreed in NR NTN:

· At least for uplink scheduling adaptations, the UE may report information about the UE specific TA pre-compensation. The exact information and frequency of reports depend on RAN1 outcome. FFS on when/how to report. (RAN2#113bis-e)
· The UE reports the UE specific TA pre-compensation during RACH procedure using MAC CE (FFS if this needs to be configured). Actual content is FFS and also depends on further RAN1 input. (RAN2#113bis-e)
· If enabled by the network, the UE reports information about UE specific TA pre-compensation at the random access procedure (MSGA/MSG3 or MSG5) using a MAC CE. Actual content is FFS and also depends on further RAN1 input (we can revise this whole agreement if RAN1 come to a different conclusion in terms of what needs to be conveyed to the NW) (RAN2#114-e).

TA reporting was not discussed during the study in RAN2 for IoT NTN. 
Proposal 12: Wait for RAN1 to decide whether reporting of the UE specific TA pre-compensation is supported in IOT NTN.

2.2 RLC and PDCP
t-Reordering timer
The following was agreed in the study:
· The value range of the RLC t-Reordering timer will be extended to support IoT NTN. 

The following was agreed in NR NTN:

· The UE utilizes the t-Reassembly timer value that does not depend on the time-varying UE-gNB delay. (RAN2-114-e)

· The value range of t-Reassembly shall be extended. The following set of values are possibly added for t-Reassembly timer: {ms210, ms220, ms340, ms350, ms550, ms1100, ms1650, ms2200}. Any other values are FFS (RAN2-114-e)
In NB-IoT and eMTC, the value range of t-Reordering is the same as in NR with an extra value, ms1600, added to take into account coverage enhancements, which implies that a fine granularity was not essential for IOT.  Thus, we think that the same approach as in NR can be reused, a different value range including higher values than in NR seems preferable. 

Proposal 13: The value range of t-Reordering is extended in IOT NTN. The new values are FFS. 

3 Conclusion
In this document, we have discussed the application of NR NTN User Plane agreements to IOT NTN in Rel-17 and made the following proposals:
Proposal 1: An offset is applied to the start of ra-ResponseWindowSize for both LEO and GEO scenarios. 

Proposal 2: An offset to the start of the ra-ContentionResolutionTimer is introduced for both LEO and GEO scenarios. 

Proposal 3: If the start of the ra-ResponseWindowSize is accurately compensated by UE-NB RTT, ra-ResponseWindowsize is not extended in LEO/GEO. 

Proposal 4: From RAN2 perspective, for UE with UE-specific pre-compensation as a baseline it is up to gNB implementation to ensure sufficient time on UE side for the Msg3 transmission. 
Proposal 5: Wait for RAN1 progress regarding UE pre-compensation method and TA estimation accuracy to conclude on the start of ra-ContentionResolutionTimer and ra-ResponseWindowSize.

Proposal 6: The legacy mechanism for selection of a (N)PRACH resource based on (N)RSRP threshold(s) is reused in IOT NTN.

Proposal 7: Working Assumption: In NB-IoT, for GEO/ LEO, an offset equal to [UE-eNB RTT] is added to the formula calculating the DL HARQ RTT timer, i.e.:

· for single TB scheduling or multiple TB scheduling with interleaving and HARQ bundling: the HARQ RTT Timer is set to k+3+N+[UE-eNB-RTT]+deltaPDCCH subframes
· for multiple TB scheduling without interleaving or with interleaving but no HARQ bundling: the HARQ RTT Timer is set to k+2*N+1+[UE-eNB-RTT]+deltaPDCCH subframes
Proposal 8: Working assumption: In NB-IoT, for GEO/ LEO, an offset equal to [UE-eNB RTT] is added to the formula calculating the UL HARQ RTT timer, i.e.:

· for single TB scheduling: the UL HARQ RTT Timer is set to 4+[UE-eNB-RTT]+ deltaPDCCH subframes
· for multiple TB scheduling: the UL HARQ RTT Timer is set to 1+[UE-eNB-RTT]+ deltaPDCCH subframes
Proposal 9: Wait for RAN1 on how UE obtains UE-NB RTT.

Proposal 10: For IOT NTN, an offset equal to [UE-eNB RTT] is added to the signalled value of sr-ProhibitTimer.

Proposal 11: SPS for eMTC and SPS-BSR for NB-IoT are supported without modification for IOT NTN.

Proposal 12: Wait for RAN1 to decide whether reporting of the UE specific TA pre-compensation is supported in IOT NTN.

Proposal 13: The value range of t-Reordering is extended in IOT NTN. The new values are FFS. 
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