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Introduction
In RAN1#104b-e, the following agreement was made.
	Agreement in RAN1#104b-e
Increasing the number of HARQ processes for NB-IoT and for eMTC in NTN is recommended not to be supported in Rel-17.
Agreement in RAN2#113-e
· No of HARQ processes is R1 scope
· Enable / disable HARQ feedback is R2 scope 


In this contribution, to support intermittent delay-tolerant small packet transmission, we will provide our views on
· disabling HARQ feedback
· PDCCH monitoring
Discussion
Disabling HARQ feedback
As pointed out in 	R1-2103805, disabling HARQ feedback is for further study, see updated proposal 2-1.
Updated Proposal 2-1: For NB-IoT and eMTC in NTN, further study the impact of disabling HARQ feedback on throughput, latency, and power consumption. 
However, as agreed in RAN2#113-e, enable and disable HARQ feedback might be R2 scope. 
[bookmark: _Toc71202647]RAN2 has agreed that enable and disable HARQ feedback is R2 scope.
In this release, HARQ feedback can be disabled for some cases, e.g., if the TA timer is not running. The MAC entity simply does no indicate the generated positive or negative acknowledgement to the physical layer, see TS 36.321.
	3GPP TS 36.321 V16.4.0 (2021-03), clause 5.3.2.2
if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see clause 5.1.5); or
if the HARQ process is equal to the broadcast process; or
if the HARQ process is not associated with a transmission indicated with a PUR-RNTI and the timeAlignmentTimer, associated with the TAG containing the serving cell on which the HARQ feedback is to be transmitted, is stopped or expired:
· do not indicate the generated positive or negative acknowledgement to the physical layer.


[bookmark: _Toc71202648]In this release, the MAC entity can disable HARQ feedback by not indicating to the PHY layer.
[bookmark: _Toc71202649]Disabling HARQ feedback for NB-IoT over NTN is recommended not to be discussed in RAN1.

PDCCH monitoring
As pointed out in 	R1-2103805, enhancement on the monitoring of a PDCCH for 2 HARQ processes is FFS. 
Proposal 4-2: Further discuss in RAN1#105 the monitoring of a PDCCH which indicates ACK/NACK feedback after transmission of a PUSCH when the number of configured HARQ processes is 2 (for NB-IoT in NTN) or larger than 1 (for eMTC in NTN).
Problem statement
If an NB-IoT UE is configured with two HARQ processes and if the UE has an NPUSCH transmission ending in subframe n, the UE is not required to receive transmissions in the Type B half-duplex guard periods for FDD. 
[image: ]
Figure 1: Type B half-duplex guard periods for FDD in NB-IoT
However, an NTN NB-IoT UE may experience longer RTT than 3ms, e.g., 541ms of RTT for GEO and 25ms of RTT for LEO. Regarding power saving purpose, further enhancement shall be considered.
Possible solutions
UE may skip NPDCCH monitoring for the same HARQ process within the RTT for sending the NPUSCH transmission. Also, the processing time for eNB might be considered.
Possible spec impact
See clause 16.6 of 3GPP TS 36.213 V16.5.0 (2021-03).
	3GPP TS 36.213 V16.5.0, Clause 16.6.
If a NB-IoT UE is configured with higher layer parameter twoHARQ-ProcessesConfig
- and if the UE has a NPUSCH transmission ending in subframe n,
- the UE is not required to receive transmissions in the Type B half-duplex guard periods as specified in [3]for FDD ; and
- the UE is not expected to receive an NPDCCH with DCI format N0/N1 for the same HARQ process ID as the NPUSCH transmission in any subframe starting from subframe n+1 to subframe n+3;


[bookmark: _Toc71202650]For an NTN UE configured with one HARQ process, when HARQ feedback is enabled, the UE does not monitor PDCCH until the RTT time has elapsed from the end of the PUSCH.
Nota that this also has a RAN2 impact when a DRX cycle is configured. Related DRX Timers are listed below.
· drx-RetransmissionTimer: the MAC entity monitors PDCCH in PDCCH-subframes.
· HARQ RTT Timer: the MAC entity starts drx-RetransmissionTimer.
Since RAN2 has agreed enhancement on the HARQ-RTT timer is essential, PDCCH monitoring when a DRX cycle is configured shall be left to RAN2.
[bookmark: _Toc71202651]PDCCH monitoring when a DRX cycle is configured shall be left to RAN2.

Conclusion
In this contribution, we have the following observations
Observation 1	RAN2 has agreed that enable and disable HARQ feedback is R2 scope.
Observation 2	In this release, the MAC entity can disable HARQ feedback by not indicating to the PHY layer.

Based on observations, the following proposals are made
Proposal 1	Disabling HARQ feedback for NB-IoT over NTN is recommended not to be discussed in RAN1.
Proposal 2	For an NTN UE configured with one HARQ process, when HARQ feedback is enabled, the UE does not monitor PDCCH until the RTT time has elapsed from the end of the PUSCH.
Proposal 3	PDCCH monitoring when a DRX cycle is configured shall be left to RAN2.
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