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1	Introduction
The work item for IoT NTN enhancements in Rel-18 [1] includes an objective on performance enhancements that was updated in [2]:
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 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, RAN2]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.

At RAN2#121bis, the following was agreed: 
Agreements:
1. RAN2#121’s agreement is revised to “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 plus 12 subframes plus deltaPDCCH” (Can further check in the NB-IoT session if anything needs to be done for legacy NB-IoT as well, as some timers don’t take deltaPDCCH into account)
2. Wait for RAN1’s decision on the RRC signalling of enabling DCI-based solution to indicate HARQ feedback enabled/disabled, and the signalling granularity, e.g. per UE or per HARQ process
3. On DCI indication overriding RRC configuration for the HARQ feedback enabled/disabled, wait for RAN1’s progress on DCI-based solution before discussing related DRX impact in RAN2.
4. On DL multiple TB scheduling, wait for RAN1’s progress before discussing related DRX impact in RAN2.
5. P4 in R2-2302557 is not agreed, i.e. no special handling for single HARQ process for eMTC.
6. For eMTC NTN, a parameter harq-FeedbackEnablingforSPSactive could be configured for a UE. If harq-FeedbackEnablingforSPSactive is configured to enable HARQ feedback, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of if HARQ feedback is enabled or disabled corresponding to the first SPS PDSCH after activation.
7. For a NB-IoT UE configured with a single HARQ process in HARQ mode B, send LS to RAN1 and ask for the “processing time for starting drx-InactivityTimer (i.e. start to monitor NPDCCH)”. (can further check the detailed wording of the question)
8. Network implementation resolves the issue of ambiguity on start of DRX inactivity timer after the PUSCH transmission by not scheduling the NPDCCH back-to-back during the ambiguity period (i.e., Koffset – UE’s TA)
9. Send LS to RAN1 to check for UL multiple TB scheduling, which UL HARQ mode combination(s) are to be supported.
10. In the LS to RAN1, we don’t include a question on whether RAN1 intends to introduce the DCI-based solution for the UL HARQ mode
11. UL transmission using SPS can be configured with HARQ mode B
12. P1 in R2-2303713 is not agreed, i.e. do not enhance the LCP restriction based on uplinkHARQ-Mode for different RLC PDU types
13. Send LS to RAN1 informing RAN2’s agreements and also including potential questions to be checked with RAN1

Agreements via email – from offline 103 – second round:
1. Add one more question in the LS to check with RAN1 which of the below understandings is correct for the RAN1 agreement.
	Understanding 1: For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH for the same HARQ process in a period of Y=12(ms) from the end of reception of the NPDSCH.
	Understanding 2: For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH for all the HARQ processes in a period of Y=12(ms) from the end of reception of the NPDSCH.
2. RAN2 further discuss whether UL transmission using PUR can be configured with HARQ mode B. 

In this paper we discuss our view on the HARQ enhancements. 
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2.1	Disabled HARQ feedback 
The spec text for disabled HARQ feedback need to be included in the MAC spec including the agreed harq-FeedbackEnablingforSPSactive: 
The MAC entity then shall:
… 
-	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
-	if the data for this TB was successfully decoded before:
-	if the HARQ process is equal to the broadcast process:
-	deliver the decoded MAC PDU to upper layers.
-	else if this is the first successful decoding of the data for this TB:
-	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
-	generate a positive acknowledgement (ACK) of the data in this TB.
-	else:
-	replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.
-	generate a negative acknowledgement (NACK) of the data in this TB.
-	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:; or
-	if the HARQ process is is configured with disabled HARQ feedback:
-	if harq-FeedbackEnablingforSPSactive is configured true and the associated transmission is the first transmission after activation of an SPS:
-	indicate the generated positive or negative acknowledgement for this TB to the physical layer.
-	else:
-	do not indicate the generated positive or negative acknowledgement to the physical layer.
-	else:
-	indicate the generated positive or negative acknowledgement for this TB to the physical layer.
[bookmark: _Toc134757465]Consider the MAC text proposal above for modelling HARQ feedback and harq-FeedbackEnablingforSPSactive. 

2.2 PUR and HARQ mode B 
As Preconfigured Uplink Resources (PUR) shall be rare occasions without need connection setup – there is no need whatsoever to try saving PDCCH resources by not starting the UL HARQ RTT Timer. If the UE has lots of data in its buffer, it needs to enter connected mode instead. 
[bookmark: _Toc134757462]PUR are rare transmissions of small amounts of data without connection setup. 
[bookmark: _Toc134757466]PUR transmissions are not configured with an HARQ mode A nor HARQ mode B. 

3	Conclusions
In the previous sections we made the following observations: 
Observation 1	PUR are rare transmissions of small amounts of data without connection setup.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Consider the MAC text proposal above for modelling HARQ feedback and harq-FeedbackEnablingforSPSactive.
Proposal 2	PUR transmissions are not configured with an HARQ mode A nor HARQ mode B.
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