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1	Introduction
In Rel-18 WID [1], one objective is to support disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates.
	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]



In this contribution, we would like to provide our view on the impact and potential solutions to support HARQ feedback disabling based on agreements reached in NR NTN.
2	Discussion
2.1	Signalling for HARQ feedback disabling
Disabling HARQ feedback for downlink transmission can mitigate HARQ stalling and improve the downlink throughput as well as benefit UE power consumption/latency. However, disabling HARQ feedback may degrade the L1 reliability of the downlink transmission and impact link adaptation due to the lack of feedback information. Since some RRC or MAC CE signalling may need higher requirement on reliability than normal downlink data transmission and some MAC CE relies on HARQ feedback for activation, HARQ process with feedback enabled should be supported to ensure the reliability of these signalling.  Therefore, the HARQ process with feedback disabled/enabled should be both supported and whether enabling/disabling HARQ feedback can be up to eNB implementation. 
In NR NTN, disabling HARQ feedback for downlink transmission is semi-static configured by RRC signalling. The configuration is indicated per HARQ process index by a bitmap manner, e.g., 32bit bitmap if the configured HARQ process number is 32. The granularity of HARQ feedback disabling/enabling is per HARQ process. Due to multiple HARQ processes can be supported for eMTC, we understand the R17 NR solution can be re-used for eMTC for simplicity. 
Proposal 1: RRC configuration of HARQ feedback enable/disable per HARQ process is used as a baseline for IoT NTN.
For NB-IoT, at most two processes are supported. Different from NR NTN where multiple HARQ processes can be supported by UE, there is one specific issue for NB-IoT on whether to support disabling HARQ feedback in case of single HARQ process. 
In RAN1-109e discussion, some companies raised the issue that MAC CE (e.g., TAC MAC CE) which relies on HARQ feedback for activation should be transmitted with HARQ feedback enabled. Disabling HARQ process feedback for these “important” PDSCH (and MAC CE) will impact the system operation based on the current specification. Hence HARQ feedback disabling should not be applied in single HARQ process case. 
Observation 1: Disabling feedback for HARQ process carrying MAC CE which relies on HARQ feedback for activation will impact the system operation based on the current specification. 
However, HARQ stalling issue is obvious and severe even for UE configured with only single HARQ process. For example, HARQ stalling may happen in long RTT but with short repetition cases, especially for single HARQ process. Therefore, if the issue to support feedback for MAC CE when disabling of HARQ feedback can be solved, disabling of HARQ feedback in case of single HARQ process can be supported to avoid HARQ stalling and the performance can be improved.  
Proposal 2: To improve HARQ performance, HARQ feedback disabling should be supported in case of single HARQ process configured. 
In RAN1#109-e meeting, RAN1 has discussed how to support HARQ feedback disabling with below agreements. Within the options, option 1 is the NR solution of RRC configuration of HARQ feedback per HARQ process for DL transmission.  While for some of the other options, RAN1 may support dynamic HARQ feedback signalling which will be discussed in RAN1-110 meeting. From RAN2’s point of view, we think RAN2 can wait for RAN1’s progress and then decide the signalling for HARQ feedback disabling, especially on single HARQ process case.
	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.



Proposal 3: RAN2 to wait for RAN1’s progress to decide the signalling on HARQ feedback enable/disable for NB-IoT, especially in the case of single HARQ process considering the impact of MAC CE acknowledgement.

2.2	Blind retransmission for HARQ feedback disabling
When HARQ feedback is disabled for a DL HARQ transmission, the network needs to guarantee a low BLER so as to avoid RLC retransmission which would consume more resource and incur a longer delay. For eMTC and NB-IoT, one way is to schedule UE with extended repetitions and/or conservative MCS for a transport block in one shot to ensure a low BLER. In other words, NW may increase repetition/robustness per grant with more resource allocation in a conservatively way. Another way is to support blind retransmission (i.e., NW schedule retransmission without waiting for HARQ feedback). In this implementation, NW may have the flexibility to schedule UE in multiple attempts considering the NW resource allocation status, the channel conditions and UE’s repetition requirements. Given the high RTT in NTN, multiple short transmissions could have benefits such as time-diversity and allow scheduling other UE in the intervals between transmissions.
Both the repetition number extension and the blind retransmission are allowed according to current specification. It is NW implementation strategy on how to schedule UE in different scenarios. In the case of HARQ feedback disabled, both implementations should be supported.
Observation 2: It is NW implementation to support repetition extension per grant and/or blind retransmissions to improve HARQ transmission robustness in the case of HARQ feedback disabling.
Proposal 4: Blind retransmission is supported for HARQ feedback disabling in IoT NTN.

2.3	DRX impacts caused by HARQ feedback disabling
DRX is one important function defined in MAC layer on PDCCH monitoring. DRX operation controls UE’s PDCCH monitoring in a way that the UE saves power consumption while being provided sufficient scheduling opportunities. In NR NTN, there are massive discussion on DRX considering the long RTT and HARQ feedback disabling in DL with the following agreements:
	· For HARQ processes with DL HARQ feedback enabled, the drx-HARQ-RTT-TimerDL length is increased by an offset equal to UE-gNB RTT 
· For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.



Specifically, for HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started. This is because no retransmission will be scheduled based on HARQ feedback, UE should not wait RTT timer to receive PDCCH for retransmission. This also means for HARQ process(es) configured with disabled HARQ feedback, blind retransmission relies on UE being in DRX Active Time via other means (i.e., DRX retransmission timer will not be started).
For IoT over NTN, the power consumption is critical and the efficient DRX solution is important on the power reduction.  NR NTN solution on DRX can be used as baseline for UE DRX behaviour for IoT NTN and more studies are also needed considering the specific features for IoT NTN.
Proposal 5: Following NR NTN agreement, for HARQ processes with HARQ feedback disabled, HARQ RTT timer is not started.
3	Conclusion
This document has made the following observations:
Observation 1: Disabling feedback for HARQ process carrying MAC CE which relies on HARQ feedback for activation will impact the system operation based on the current specification. 
Observation 2: It is NW implementation to support repetition extension per grant and/or blind retransmissions to improve HARQ transmission robustness in the case of HARQ feedback disabling.
And proposed the following:
Proposal 1: RRC configuration of HARQ feedback enable/disable per HARQ process is used as a baseline for IoT NTN.
Proposal 2: To improve HARQ performance, HARQ feedback disabling should be supported in case of single HARQ process configured. 
Proposal 3: RAN2 to wait for RAN1’s progress to decide the signalling on HARQ feedback enable/disable for NB-IoT, especially in the case of single HARQ process considering the impact of MAC CE acknowledgement.
Proposal 4: Blind retransmission is supported for HARQ feedback disabling in IoT NTN.
Proposal 5: Following NR NTN agreement, for HARQ processes with HARQ feedback disabled, HARQ RTT timer is not started.
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