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1 Introduction
In RAN2 #112-e meeting, the User Plane of NTN NB-IoT was discussed and the following agreements were made:
[035] 1: The challenges associated with the expiry of MAC timers in NR-NTN remain the same in eMTC/NB-IoT NTN and high RTT of NTN is the primary cause of this.

[035] 2: An offset will be used to delay (adjust) the start of ra-ResponseWindow and mac-ContentionResolutionTimer in eMTC/NB-IoT NTN, similar to NR-NTN. Further discussion is needed for the SR-Prohibit timer. Offset estimation process and the offset value are FFS.
[035] 3: It is assumed that If the start of the ra-ResponseWindow is accurately compensated and no extension of repetition is required, there is no need to extend the ra-ResponseWindowSize for eMTC over NTN, similar to NR-NTN.

[035] 4: RAN2 assumes that PRACH capacity in eMTC/NB-IoT over NTN will be evaluated to check whether it can support the large cell size of GEO/LEO. However, RAN2 believes this is more of a RAN1 topic and thus recommends companies to submit their contributions in RAN1.

[035] 5: RAN2 should wait for RAN1’s decision on TA in eMTC/NB-IoT NTN.

[035] 6: It is FFS whether there is any need to disable HARQ feedback in eMTC/NB-IoT NTN.
[035] 7: RAN2 assumes to reuse NR-NTN agreements as baseline for the starting of HARQ-RTT-Timer and UL-HARQ-RTT-Timer in eMTC/NB-IoT NTN.
[035] 8: Unlike NR-NTN, as latency is not a critical performance requirement in NB-IoT devices, UL scheduling enhancement for delay reduction is not necessary for NB-IoT over NTN.

[035] 9: It is FFS if there is any need to extend RLC t-Reordering timer in eMTC/NB-IoT NTN.
[035] 10: There is no need to extend RLC and PDCP SN length for eMTC/NB-IoT NTN, similar to NR-NTN.

In this contribution, we discuss the remaining issues for NTN NB-IoT.
2 Discussion
2.1 SR-Prohibit timer 
As discussed in NR NTN, whether to extend the value range of sr-ProhibitTimer is FFS. In NB-IoT, sr-ProhibitTimer is defined in TS 36.331 as follows [1]:
sr-ProhibitTimer-r15



INTEGER (0..7)
	sr-ProhibitTimer

Timer for SR transmission on the NPRACH resource for SR in TS 36.321 [6]. Value in number of SR period, where the SR period is equal to the field nprach-Periodicity of the NPRACH resource. Value 0 means that behaviour as specified in 7.3.2 applies. Value 1 corresponds to one SR period, Value 2 corresponds to 2*SR period and so on. 


And the nprach-Periodicity is defined as follows (legacy/TDD/Fmt2):
NPRACH-Parameters-NB-r14 ::=


SEQUENCE {


nprach-Parameters-r14




SEQUENCE {



nprach-Periodicity-r14




ENUMERATED {ms40, ms80, ms160, ms240,
















ms320, ms640, ms1280, ms2560}














OPTIONAL,
-- NEED OP

NPRACH-ParametersTDD-NB-r15 ::=

SEQUENCE {


nprach-Parameters-r15




SEQUENCE {



nprach-Periodicity-r15




ENUMERATED {ms80, ms160, ms320, ms640,
















ms1280, ms2560, ms5120, ms10240}














OPTIONAL,
-- NEED OP

NPRACH-ParametersFmt2-NB-r15 ::=

SEQUENCE {


nprach-Parameters-r15




SEQUENCE {



nprach-Periodicity-r15




ENUMERATED {ms40, ms80, ms160, ms320,
















ms640, ms1280, ms2560, ms5120}














OPTIONAL,
-- NEED OP

Since the RTT of NTN is larger than 500 ms in GEO scenario, the small values of sr-ProhibitTimer become meaningless in NTN NB-IoT. To support NTN scenarios better, the sr-ProhibitTimer should be extended. Here are two kinds of solution:
1. To introduce an offset, e.g. the RTT of GEO/LEO, then extend sr-ProhibitTimer as offset + signalled value.
2. To forbid short values of sr-ProhibitTimer, e.g. values less than 500 ms are not allowed.
In our view, the first solution is better, since the current signalled value is the typical value which is considered suitable for the TN and because the timer definition is in term of ‘SR opportunity’ rather than in absolute time. The difference between NTN and TN associated to sr-ProhibitTimer is the RTT, so to add the large RTT of NTN scenario as an offset is a reasonable way.
Proposal 1: Extend sr-ProhibitTimer by adding an offset equal to GEO/LEO RTT to the signalled value to support NTN NB-IoT scenarios.
2.2 HARQ feedback
In NB-IoT, HARQ feedback is same as NR, i.e. only HARQ uplink.  
As agreed in RAN2 #111-e NR NTN [2]:

From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL
As agreed in RAN2 #112-e NR NTN [3]:

From RAN2 perspective, for dynamic grant, one possibility for "enabling"/"disabling" HARQ uplink retransmission at UE transmitter is without introducing an additional mechanism (i.e. gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission). FFS on the handling of RTT timers. Other solutions for enabling/disabling HARQ UL reTX are not precluded

The same agreement can be applied to NTN NB-IoT. However, it is not efficient power consumption wise. 

Semi static disabling of HARQ feedback (either based on LCID or HARQ process) is not appropriate for NB-IoT CP solution because there is only one LCID (corresponding to SRB1bis) and a number of procedures rely on the HARQ feedback to indicate successful completion (e.g. Fast RRCConnectionRelease, EDT, PUR). 

In NB-IoT, traffic is mainly UL oriented and small data transmission so either not disabling HARQ feedback as all or the NR solution for disabling retransmission would be enough in most cases. 
Proposal 2: The HARQ retransmission solution for NR NTN can be reused as a baseline for NTN NB-IoT. 
Proposal 3: Disabling HARQ feedback per RRC signalling is not suitable for the CP solution for NTN NB-IoT.
In addition, to increase the number of HARQ processes in NTN NB-IoT is not desirable due to the likely increased complexity and the increased memory size, which will increase the cost of the device.
Proposal 4: Increasing the number of HARQ processes is not desirable for NTN NB-IoT. 
2.3 HARQ-RTT-Timer
As an agreement in NR NTN RAN2 #112-e [3]:
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)

In NB-IoT, the DL HARQ timer is derived by a formula as below (extract of MAC specification):

	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.


As can be seen, deltaPDCCH is not a fixed value but an offset to align with the next PDCCH occasion, Adding an offset to the timer start may not be the most efficient, it is probably better to include it in the formula.
For the uplink case, the UL HARQ timer is also derived by a formula as below (extract of MAC specification):

	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.


Here again, for the same reasons as the DL HARQ RTT timer, it would be better to include the offset in the formula.
Proposal 5: To add the RTT of GEO/LEO to the HARQ RTT timer formula.
2.4 T-Reordering timer
In NB-IoT, t-Reordering timer is only configured with two-HARQ processes and is used to re-order the packets from the two HARQ processes. The maximum value is ms1600 and not long enough for HARQ retransmission in GEO scenario.
Proposal 6: The value range of t-Reordering needs to be extended for NTN NB-IoT.
3 Conclusion

In this contribution, we discussed user plane issues for NTN NB-IOT and have the following proposals:
Proposal 1: Extend sr-ProhibitTimer by adding an offset equal to GEO/LEO RTT to the signalled value to support NTN NB-IoT scenarios.
Proposal 2: The HARQ retransmission solution for NR NTN can be reused as a baseline for NTN NB-IoT. 
Proposal 3: Disabling HARQ feedback per RRC signalling is not suitable for the CP solution for NTN NB-IoT.
Proposal 4: Increasing the number of HARQ process is not desirable for NTN NB-IoT. 
Proposal 5: To add the RTT of GEO/LEO to the HARQ RTT timer formula.
Proposal 6: The value range of t-Reordering needs to be extended for NTN NB-IoT.
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