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1	Introduction
The work item for IoT NTN enhancements in Rel-18 [1] includes an objective on performance enhancements:

4.1.1	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.
Further at RAN2#119 the following was agreed:
Agreements:
1. Disabling DL HARQ feedback is supported for NB-IoT and eMTC NTN. FFS on UE capability
2. For UL HARQ operation, introduce two HARQ modes, i.e., HARQ mode A and HARQ mode B in IoT NTN (both NB-IoT and eMTC NTN), similarly to NR NTN
3. From RAN2 perspective, at least for eMTC, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signalling. FFS for NB-IoT (and especially for CP solution for NB-IOT).

And at RAN2#119bis, the following was agreed:
Agreements:
1. For NB-IoT, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signaling (e.g. RRCConnectionSetup). This does not preclude other options (e.g. DCI-based). We can also revert this decision if requested by RAN1.
2. Disabling HARQ feedback is supported for NB-IoT with single HARQ process, and it is up to eNB implementation whether to disable the HARQ feedback
Working Assumption: 
1. Blind retransmission can be used in IoT NTN when HARQ feedback is disabled and when HARQ mode B is used (RAN2 assumes there is no spec change for this)

Agreements:
1. HARQ mode A/B for uplink transmission may be configured per UL HARQ process at least via UE specific RRC signalling for eMTC and NB-IOT NTN. We can also revert this decision if requested by RAN1

Agreements:
1. RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process with DL HARQ feedback disabled, the UE will not start the corresponding DL HARQ RTT timer.
2. For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception (can still check whether the alternative to set the HARQ RTT timer to 0 also works)
3. RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process in HARQ mode B, the UE will not start the corresponding UL HARQ RTT timer.
4. For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission (can still check whether other alternatives also work)
5. The solutions of LCP restriction on allowed HARQ mode in NR NTN can be reused for eMTC NTN.

In this paper we discuss our view on performance enhancements. 
[bookmark: _Ref178064866]2	Discussion
2.1	Disabling HARQ feedback
The purpose of disabling HARQ feedback in IoT NTN is to provide a dynamic mechanism to adapt to the current radio conditions. As there are only maximum two HARQ processes for NB-IoT UEs, there may be a need to always keep one HARQ process with DL HARQ feedback and one without and then there is no need for flexibility of enabling/disabling DL HARQ feedback. However, for NB-IoT with DoNAS there is only one opportunity for RRC reconfiguration (in Msg4), in this case the signalling using DCI is more desirable as without it there is no flexibility at all. 
For eMTC, a fast flexible DCI controlled enabling/disabling of HARQ feedback can also be beneficial, but with up to 14 DL HARQ processes four of them can be configured without HARQ feedback (giving continuous DL transmissions without HARQ feedback) and then we have 10 HARQ processes with HARQ feedback. Thus for eMTC, flexibility of configurability of enable/disable HARQ feedback is desirable but not necessary. 
However, we see a huge benefit in there being only one solution for signalling to enable/disable DL HARQ feedback. 
[bookmark: _Toc118447163]Select only one signalling solution to enable/disable DL HARQ feedback for eMTC and NB-IoT.
We note that RAN1 is also discussing the signalling solutions for enabling/disabling DL HARQ feedback, and they have not concluded yet. 
[bookmark: _Toc118447162]RAN1 is discussing the signalling solutions for enabling/disabling DL HARQ feedback.
Therefore, we propose: 
[bookmark: _Toc118447164]If RAN1 selects a DCI based solution to enable/disable DL HARQ feedback, then RAN2 shall apply only that solution for eMTC and NB-IoT. 
[bookmark: _Toc118447165]If RAN1 selects an RRC based solution to enable/disable DL HARQ feedback, then RAN2 shall apply only that solution for eMTC and NB-IoT.

2.2	UL HARQ mode
For the UL HARQ modes, we can copy the NR NTN solution from Rel-17. 
[bookmark: _Toc118447166]For the HARQ Mode A, the UL HARQ RTT timer shall be started after the UL transmission as in Release 17. For HARQ Mode B, the UL HARQ RTT Timer shall not be started after the UL transmission. 
[bookmark: _Toc118447167]The same signalling solution selected to enable/disable DL HARQ feedback shall be selected for selecting the UL HARQ mode. 
[bookmark: _Toc118447168]In case RAN1 selects a DCI based solution for enabling/disabling DL HARQ feedback and does not address the UL HARQ mode, send LS to RAN1 informing them that DCI based selection of UL HARQ ,mode A and B is needed. 

2.3	LCP restrictions for eMTC
The relevant NR NTN enhancements are:
3.	For dynamic grants, each LCH can be optionally mapped to an UL HARQ retransmission state via semi-static RRC configuration. If there is no configuration, the mapping has no effect (legacy behaviour applies).
4.	If HARQ process has not been configured with an UL HARQ retransmission state, new LCH mapping rule has no effect (i.e. UE applies legacy behaviour).
5.	The following behaviours are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer disabled (i.e. not started)
6.	UE determines drx-HARQ-RTT-TimerUL behaviour per HARQ process based on configured UL HARQ retransmission state.
7.	For HARQ process(es) not configured with an UL HARQ retransmission state, drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL behave as per legacy.

And the in NR each LCH may be configured with an allowed HARQ mode:
-	allowedHARQ-mode which sets the allowed uplinkHARQ-mode for transmission.
In the following we propose to add the same for eMTC, and we formulate in the way that it shall not matter if signalling of HARQ mode is in DCI per grant, or in RRC per HARQ process ID or in any other way. 
[bookmark: _Toc118447169]Each LCH in eMTC may be configured with allowedHARQ-mode, with values harqModeA or harqModeB, that indicates if the LCH only may be transmitted using a HARQ process associated with HARQ mode A or HARQ mode B. 
[bookmark: _Toc118447170]If allowedHARQ-mode is not configured for a LCH, then the LCH can be transmitted on a HARQ process associated with either HARQ mode A, HARQ mode B, or not associated with an HARQ mode.
[bookmark: _Toc118447171]If a HARQ process is not associated with an HARQ mode A or B, then an LCH may be transmitted on this HARQ process regardless of allowedHARQ-mode configuration.

3	Conclusions
In the previous sections we made the following observations: 
Observation 1	RAN1 is discussing the signalling solutions for enabling/disabling DL HARQ feedback.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Select only one signalling solution to enable/disable DL HARQ feedback for eMTC and NB-IoT.
Proposal 2	If RAN1 selects a DCI based solution to enable/disable DL HARQ feedback, then RAN2 shall apply only that solution for eMTC and NB-IoT.
Proposal 3	If RAN1 selects an RRC based solution to enable/disable DL HARQ feedback, then RAN2 shall apply only that solution for eMTC and NB-IoT.
Proposal 4	For the HARQ Mode A, the UL HARQ RTT timer shall be started after the UL transmission as in Release 17. For HARQ Mode B, the UL HARQ RTT Timer shall not be started after the UL transmission.
Proposal 5	The same signalling solution selected to enable/disable DL HARQ feedback shall be selected for selecting the UL HARQ mode.
Proposal 6	In case RAN1 selects a DCI based solution for enabling/disabling DL HARQ feedback and does not address the UL HARQ mode, send LS to RAN1 informing them that DCI based selection of UL HARQ ,mode A and B is needed.
Proposal 7	Each LCH in eMTC may be configured with allowedHARQ-mode, with values harqModeA or harqModeB, that indicates if the LCH only may be transmitted using a HARQ process associated with HARQ mode A or HARQ mode B.
Proposal 8	If allowedHARQ-mode is not configured for a LCH, then the LCH can be transmitted on a HARQ process associated with either HARQ mode A, HARQ mode B, or not associated with an HARQ mode.
Proposal 9	If a HARQ process is not associated with an HARQ mode A or B, then an LCH may be transmitted on this HARQ process regardless of allowedHARQ-mode configuration.
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