
Page 1

3GPP TSG RAN WG1 #113			R1-2305316
Incheon, Korea, May 22nd – May 26th, 2023
	
[bookmark: Source]Agenda item:	5
Source: 	Qualcomm Incorporated
Title: 	Discussion on NTN IOT HARQ enhancements 
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Background
In LS [1], RAN2 asked RAN1 the following questions regarding enhancements related to HARQ disabling for NTN IOT:
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 we present our views on the questions above, and propose an LS response (in Section 5)




2 Q1a/1b: Questions on uplink HARQ mode B – single TB
For both eMTC and NB-IoT, RAN1 has not discussed anything related to HARQ mode B (this feature is, in general, transparent to RAN1 specifications).
For NB-IoT, the constraints of monitoring NPDCCH are captured in the following paragraphs (TS 36.213, 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. 

Therefore, the scheduling constraint is as follows:
· For a UE configured with two HARQ processes:
· The UE does not monitor NPDCCH in the half duplex guard periods (1ms after the end of the transmission) regardless of the DCI type / HARQ process ID.
· The UE does not expect to be scheduled with the same HARQ process from subframe n+1 to subframe n+Kmac+3.

· For a UE configured with a single HARQ process:
· The UE does not monitor NPDCCH from subframe n+1 to subframe n+Kmac+3.
We consider that the constraint of not monitoring NPDCCH for the same HARQ process from subframe n+1 to subframe n+Kmac+3 could be removed for HARQ mode B if RAN2 decides so, since it is intended to capture the eNB processing time for NPUSCH before deciding whether to reuse the same HARQ process for a new TB or for a retransmission (which is not the case in HARQ mode B).
For eMTC, the only constraint is the half duplex guard period (1ms after the end of the transmission). The UE can start monitoring MPDCCH right after the end of the transmission. No constraints regarding HARQ processes are captured in RAN1 specifications.





3 Q2: Multi-TB and HARQ mode B
For question 2, in our understanding, all the possible cases are transparent to RAN1 specifications and, therefore, are feasible from RAN1 perspective. RAN1 should also highlight to RAN2 that, in general, HARQ mode B does not have any impact in RAN1’s specifications and, therefore, it should be up to RAN2 what case(s) to enable.

4 Q3: NPDCCH monitoring after NPDSCH
The constraint of NPDCCH monitoring after NPDSCH without HARQ-ACK is already captured in RAN1’s specifications as follows

If a NB-IoT UE receives a NPDSCH transmission ending in subframe n, and if the UE is not required to transmit a corresponding NPUSCH format 2, the UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+12.


Therefore, the constraint of NPDCCH monitoring applies to all cases (uplink and downlink grants corresponding to any HARQ process).

5 Proposed LS response
In line with the discussion above, we propose the following LS response:

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?  
RAN1 response: The current specifications capture the following constraints for NPDCCH monitoring after NPUSCH transmission:
1. For a UE configured with two HARQ processes:
1.1. The UE does not monitor NPDCCH in the half duplex guard periods (1ms after the end of the transmission) regardless of the DCI type / HARQ process ID.
1.2. The UE does not expect to be scheduled with the same HARQ process from subframe n+1 to subframe n+Kmac+3.

2. For a UE configured with a single HARQ process:
2.1. The UE does not monitor NPDCCH from subframe n+1 to subframe n+Kmac+3.
The constraint in 1.2 is intended to cover the eNB NPUSCH processing time before issuing a retransmission for the same HARQ process. RAN1 will remove the constraint 1.2 for NPUSCH configured for HARQ mode B if RAN2 requests so.

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?
RAN1 response: For HD-FDD UEs, the minimum time is 1ms (corresponding to the half duplex guard period), i.e., for a PUSCH ending in subframe N, the UE will start monitoring MPDCCH in subframe N+2.

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

RAN1 response: From RAN1’s perspective all the cases are feasible and would have no RAN1 specification impact. RAN1 would like to highlight that, in general, the support of HARQ mode B is transparent to RAN1’s specifications.

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.

RAN1 response: The correct understanding is Understanding 2. 

6 Conclusion
In this contribution we presented our views on the questions posed in the LS in [1]. We discuss the different questions in Sections 2,3 and 4, and propose a text for the LS reply in Section 5.
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