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1. [bookmark: _Ref18181]Introduction
Regarding Rel-18 IoT NTN’s HARQ enhancements, RAN2 has sent the LS to RAN1 in [1] to ask RAN1 to take RAN2’s agreements into account and provide answers to following questions:
Question 1a: For an UL HARQ process with HARQ mode B for NB-IoT UEs, what is the minimum time between the end of NPUSCH transmission and the start of NPDCCH monitoring for the same HARQ process?  
Question 1b: For an UL HARQ process with HARQ mode B for eMTC UEs, what is the minimum time between the end of PUSCH transmission and the start of MPDCCH monitoring for the same HARQ process?
Question 2: For UL multiple TB scheduling, which of the following HARQ mode combinations does RAN1 intend to support for eMTC and NB-IoT?
· Case 1: all HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode A
· Case 2: all HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode B
· Case 3: some HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode A and the others are configured with HARQ mode B
Question 3: For the above RAN1 agreement, which is the correct understanding?
· [bookmark: _Hlk133328276]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.
· [bookmark: _Hlk133328288]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.
In this contribution, the response for corresponding question is elaborated. 
1. Discussion on HARQ enhancement
Question 1a: For an UL HARQ process with HARQ mode B for NB-IoT UEs, what is the minimum time between the end of NPUSCH transmission and the start of NPDCCH monitoring for the same HARQ process?  
In NR-NTN, there is no minimum time restriction between end of PUSCH transmission and the start of PDCCH monitoring for the same HARQ process, since there is no need of data processing time between PUSCH transmission and PDCCH monitoring. However, in current specification for NB-IoT, following restriction of NPDCCH monitoring was made to save power based on the assumption of enabled HARQ-feedback.
	TS 36.213, 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 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3;

else if the UE is not using higher layer parameter edt-Parameters or if the UE is using higher layer parameter edt-Parameters and  
-	if the NB-IoT UE has a NPUSCH transmission ending in subframe n , the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3 or in a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3. 


If the restrictions above are still kept, UE will not be able to receive scheduling of new NPUSCH as soon as possible for same HARQ process. The benefit of HARQ feedback disabling, i.e., UE can be scheduled for new signaling before receiving feedback, will be reduced. Hence, it is preferred to reuse the principle of NR-NTN to start NPDCCH monitoring as soon as possible. That is, only the half-duplex guard periods are needed to be considered.
Proposal 1: For an UL HARQ process with HARQ mode B for NB-IoT UEs, the existing restriction, e.g., “a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3” will not be applied to harvest the benefits of HARQ disabling. 
Question 1b: For an UL HARQ process with HARQ mode B for eMTC UEs, what is the minimum time between the end of PUSCH transmission and the start of MPDCCH monitoring for the same HARQ process?
In NR-NTN, there is no minimum time restriction between end of PUSCH transmission and the start of PDCCH monitoring for the same HARQ process, since there is no need of data processing time between PUSCH transmission and PDCCH monitoring. For eMTC, no restriction on MPDCCH monitoring after PUSCH transmission exists in current RAN1 spec. Hence, the principle in NR-NTN can be reused for eMTC over NTN, i.e., no introduction of the minimum time gap between the end of PUSCH transmission and the start of MPDCCH monitoring for the same HARQ process for HARQ mode B.
Proposal 2: For an UL HARQ process with HARQ mode B for eMTC UEs, there is no minimum time restriction between the end of PUSCH transmission and the start of MPDCCH monitoring for the same HARQ process.
Question 2: For UL multiple TB scheduling, which of the following HARQ mode combinations does RAN1 intend to support for eMTC and NB-IoT?
· Case 1: all HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode A
· Case 2: all HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode B
· Case 3: some HARQ processes corresponding to the scheduled multiple TBs are configured with HARQ mode A and the others are configured with HARQ mode B
In our understanding, it is feasible in RAN1 that the scheduled multiple TBs correspond to different HARQ mode configurations. Hence, all the combinations can be supported from RAN1 perspective.
Proposal 3: From RAN1 perspective, there is no restriction on the HARQ mode for the HARQ processes corresponding to the scheduled multiple TBs.
	[bookmark: _Hlk134533170]Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH.


Question 3: For the above RAN1 agreement, which is the correct understanding?
· 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.
For eMTC, RAN1 has achieved below agreement based on understanding 1, where “for that given HARQ process” is explicitly mentioned to indicate that UE is not expected to receive another MPDCCH scheduling PDSCH for same HARQ process. While above agreement for NB-IoT does not contain such restriction, which means UE is not required to monitor NPDCCH for all HARQ processes. Hence, Understanding 2 is the correct understanding.
	Agreement
For a DL HARQ process with disabled HARQ feedback in eMTC, UE is not expected to receive another MPDCCH carrying a DCI scheduling a PDSCH for a given HARQ process or to receive another PDSCH without corresponding MPDCCH for the given HARQ process that starts at a BL/CE DL subframe until X=3 (ms) have passed after the end of the reception of the last PDSCH for that HARQ process. 


Observation 1: 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.
Proposal 4: Endorse the draft LS in R1-2305564.
1. Conclusions
In this contribution, the questions in RAN2 LS are analyzed with following proposals:
Proposal 1: For an UL HARQ process with HARQ mode B for NB-IoT UEs, the existing restriction, e.g., “a NTN serving cell, in any downlink subframe that overlaps with uplink subframe n+1 to subframe n+Kmac+3” will not be applied to harvest the benefits of HARQ disabling. 
Proposal 2: For an UL HARQ process with HARQ mode B for eMTC UEs, there is no minimum time restriction between the end of PUSCH transmission and the start of MPDCCH monitoring for the same HARQ process.
Proposal 3: From RAN1 perspective, there is no restriction on the HARQ mode for the HARQ processes corresponding to the scheduled multiple TBs.
Observation 1: 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.
Proposal 4: Endorse the draft LS in R1-2305564.
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