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1	Introduction
In RAN#94-e, a new WID IoT NTN enhancements [1] was agreed, and one of the objectives is about performance enhancements as following: 
	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.


This contribution will discuss the potential performance enhancements for IoT-NTN.
2 Discussion
In RAN1#109-e, RAN1 has discussed the scenarios of disabling on HARQ feedback and the configuration/indication of enabling/disabling on HARQ feedback for downlink transmission, and achieved the following agreements:
	Agreement
For IoT NTN, to configure/indicate enabling/disabling on HARQ feedback for downlink transmission, one or more of the following options can be considered:
· Option 1: per HARQ process via UE specific RRC signaling
· Option 2: per HARQ process via SIB signaling
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
· Option 4: implicitly determined by existing configured/indicated parameter(s) (e.g., repetition number, TBS)
· Option 5: per HARQ process via MAC CE
· Other options or combinations are not excluded
Note: Option(s) for eMTC and NBIoT can be separately discussed.


For the configuration/indication of enabling/disabling on HARQ feedback, RAN1 discussed at least five potential options and have no consensus in last meeting, and will continue to discuss this issue next meeting.
During study phase for R16 NR NTN, RAN2 has discussed the enabling/disabling HARQ for NTN. It is obvious that disabling HARQ feedback will increase the residual Block Error Rate since re-transmissions based on HARQ feedback are not possible anymore. For robustness and to minimize the need of RLC AM re-transmission, the target BLER of the first transmission should be reduced. One of the methods specified in R15 are blind HARQ (re)transmissions, meaning the transmission of a transport block within a bundle. This method can be reused for NTN, i.e., blind HARQ (re)transmissions should still be supported by NTN especially if HARQ feedback is disabled. The related agreements are as follows:
RAN2#106 Agreements 
1. If HARQ feedback is disabled, blind HARQ (re)transmissions are still possible to improve robustness.  What blind HARQ retransmissions mean will be captured in email discussion.  
2. Even if HARQ feedback is disabled, the HARQ processes are still configured. 
3. Enabling / disabling of HARQ feedback is a network decision. 
[bookmark: _GoBack]RAN2 also discussed on how the HARQ disabling will be configured, per cell or per UE, per HARQ process pr per logical channel. RAN2 agreed that the enabling/disabling of HARQ feedback can be configurable on a per UE and per HARQ process basis via RRC signaling. In addition, RAN2 studied scheduling of multiple transmissions of the same TB. The related agreements are as follows:
	RAN2#107 Agreements
1	Multiple transmissions of the same TB in a bundle (e.g. MAC schedules packets in a bundle with pdsch-AggregationFactor > 1 in downlink and pusch-AggregationFactor > 1 in the uplink) according to NR Rel.15 are possible and might be useful to lower the residual BLER, particularly in case HARQ feedback is disabled. Enhancements, if any, are up to RAN1 to discuss.
2	Soft combining of multiple transmissions of the same TB in a bundle (e.g. MAC schedules packets in a bundle with pdsch-AggregationFactor > 1 in downlink and pusch-AggregationFactor > 1 in the uplink) according to NR Rel.15 is supported in the receiver. 
3	Multiple transmissions of the same TB (e.g. MAC schedules the same TB on the same HARQ process without the NDI being toggled) are possible and might be useful to lower the residual BLER, particularly in case HARQ feedback is disabled. For the uplink, this behaviour can be realised within the Rel.15 specification, minor changes on the UE procedure might be needed for the downlink transmission.
4	Soft combining of multiple transmissions of the same TB by the MAC scheduler (e.g. MAC schedules the same TB on the same HARQ process without the NDI being toggled) according to NR Rel.15 is supported in the receiver.  
5	It should be possible to semi-statically enable / disable HARQ feedback by RRC signalling. 
6	The enabling / disabling of HARQ feedback can be configurable on a per UE and per HARQ process basis via RRC signalling. 


For supporting the enabling/disabling HARQ for IoT-NTN, the above agreements in NR NTN can be reused.
Proposal 1: RAN2 reuses the conclusions for NR NTN to support the enabling/disabling HARQ for IoT-NTN.
3	Conclusion
Here are the proposals for performance enhancements for IoT-NTN.
Proposal 1: RAN2 reuses the conclusions for NR NTN to support the enabling/disabling HARQ for IoT-NTN.
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