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1	Introduction
RAN2-119bis meeting made some progress on the signalling to support HARQ feedback enabling/disabling for DL and HARQ mode A/B for UL, the DRX impact for NB-IoT with single HARQ process as well as LCP impact for eMTC NTN. In this contribution, we further discuss the relevant issues.
2	Discussion
2.1	Signalling for DL HARQ feedback disabling and UL HARQ mode A/B for NB-IoT
In the RAN2#119bis meeting, for NB-IoT, it was agreed that enabling/disabling HARQ feedback for DL HARQ operation and HARQ mode A/B for UL HARQ operation can be configured per HARQ process at least via UE specific RRC signalling as below:
	Agreements:
1.	For NB-IoT, enabling/disabling HARQ feedback can be configured per DL HARQ process at least via UE specific RRC signaling (e.g. RRCConnectionSetup). This does not preclude other options (e.g. DCI-based). We can also revert this decision if requested by RAN1.
2.	Disabling HARQ feedback is supported for NB-IoT with single HARQ process, and it is up to eNB implementation whether to disable the HARQ feedback
Working Assumption: 
1.	Blind retransmission can be used in IoT NTN when HARQ feedback is disabled and when HARQ mode B is used (RAN2 assumes there is no spec change for this)
Agreements:
1.	HARQ mode A/B for uplink transmission may be configured per UL HARQ process at least via UE specific RRC signalling for eMTC and NB-IOT NTN. We can also revert this decision if requested by RAN1



Along with RAN2 discussion, in RAN1#110bis meeting, the following agreement has been achieved:
	RAN1 Agreement:
For NB-IoT NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, down select ONE from the following options at RAN1#111:
· Option 6a-1: Support RRC signalling configured between Option 1 and Option 3
· Option 6a-4: Support Option 1 by default, and support Option 3 to override default configuration for corresponding transmission


Note:  
· Option 1: per HARQ process via UE specific RRC signalling. 
· Option 3: explicitly indicated by DCI (e.g., new field or reusing existing field)
Based on above RAN1 agreement, both Option1 (RRC-based signalling) and Option3 (DCI-based signalling) are supported and it is FFS on the mechanism of switching between Option 1 and Option3.  Since the interworking between two options is still open in RAN1, we think RAN2 can wait for RAN1’s progress to decide the signalling impact.
Proposal 1: For NB-IoT DL operation, RAN2 to wait for RAN1’s progress to decide further signalling impact to support HARQ feedback enabling/disabling. 
In addition, only DL HARQ feedback disabling was discussed in RAN1 meetings. The signalling to support HARQ mode A and HARQ mode B in UL has not been discussed until RAN1#110bis meeting.  However, NW may configure HARQ mode B for data transmission to avoid HARQ stalling while configure HARQ mode A for high reliability transmission. With only RRC for UL HARQ mode configuration, the same issue as  DL exists for UL such as too heavy signalling overhead and large latency for HARQ mode reconfiguration. To minimize the efforts on the discussion and standard impact, one unified solution on the signalling of  HARQ mode A /B for UL HARQ operation and HARQ feedback enabling/disabling for DL HARQ operation is preferred.
Proposal 2: One unified solution on the signalling of HARQ mode A /B for UL HARQ operation and HARQ feedback enabling/disabling for DL HARQ operation should be supported.

2.2	DRX impacts for NB-IoT NTN with single HARQ process
In RAN2-119bis meeting, the following agreements on DRX were achieved:
Agreements:
1. 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 (can still check whether the alternative to set the HARQ RTT timer to 0 also works)
1. For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission (can still check whether other alternatives also work)

For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, it was agreed that the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception. However, RAN2 agreed to have further check on the alternative solutions such as setting the HARQ RTT timer to 0. 
In our understanding, the HARQ RTT timer set to 0 should be regarded as timer started hence to trigger the start of following drx-inactivity timer and retransmission timer to facilitate the UE in DRX active status. However, the HARQ RTT timer start behaviour conflicts with the RAN2 agreement below that UE will not start the corresponding RTT timer when the HARQ feedback is disabled. 
	RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process with DL HARQ feedback disabled, the UE will not start the corresponding DL HARQ RTT timer.



Furthermore, in RAN1#110bis meeting (October 2022), it was agreed that UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH when the HARQ feedback is disabled. Based on this agreement, it is not reasonable to start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PDSCH reception. Instead, an offset (e.g. 12ms as agreed in RAN1) should be added as the delay to (re)start the drx-inactivity timer which is beneficial for UE’s power consumption.
	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.



Proposal 3: For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the previous agreement on drx-inactivity timer (re)start should be revisited based on latest RAN1 agreement.
Proposal 4: For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE shall start/restart the drx-inactivity timer 12ms after the last repeated subframe containing the corresponding PDSCH reception.
For UL HARQ operation when single HARQ process is configured in HARQ mode B, RAN2 agreed that the UE will start/restart drx-inactivity timer in the subframe containing the last repetition of the corresponding PUSCH transmission. However, in the online discussion at RAN2-119bis meeting, company showed concern on the gap between the PUSCH transmission and PDCCH monitoring hence the drx-inactivity timer (re)start can be re-visited  to check other possible alternatives. 
In 36.213, it was specified that UE is not required to monitor NPDCCH in any subframe starting from subframe n+1 to subframe n+3 if UE has a NPUSCH transmission ending in subframe n (i.e., the gap between the NPUSCH transmission and NPDCCH monitoring is 3ms).
	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.



Considering the gap between the PUSCH transmission and PDCCH monitoring, there are two options on the UL HARQ RTT timer and drx-inactivity timer:
· Option1 : set HARQ RTT Timer= 3ms .
· Option2: start/restart drx-inactivity timer in the subframe 3ms after the last repetition of the corresponding PUSCH transmission .
Similar as DL, setting UL HARQ RTT timer to 3ms conflicts with the agreement that the UE will not start the corresponding UL HARQ RTT timer for a HARQ process in HARQ mode B. 
	RAN2 agree to take R17 NR NTN DRX solution as baseline for IoT NTN, e.g. for HARQ process in HARQ mode B, the UE will not start the corresponding UL HARQ RTT timer.



Proposal 5: For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer  3ms after  the subframe containing the last repetition of the corresponding PUSCH transmission

2.3	LCP restriction for eMTC NTN
In RAN2-119bis meeting, it was agreed LCP restriction introduced for NR NTN can be reused for eMTC NTN.
1. The solutions of LCP restriction on allowed HARQ mode in NR NTN can be reused for eMTC NTN.

In details, for NR NTN, HARQ-mode based LCP solution is configured through uplinkHARQ-mode for a HARQ process and the  allowedHARQ-mode for an LCH. Furthermore, the LCP mapping rules based on uplinkHARQ-mode and allowedHARQ-mode is defined as below.
· If uplinkHARQ-mode is configured, a HARQ process may be mapped to either ‘HARQ mode A’ or ‘HARQ mode B’.
· RRC parameter “allowedHARQ-mode” is included in LogicalChannelConfig, which indicates the allowed HARQ mode of a HARQ process mapped to this logical channel. If the parameter is absent, there is no restriction for HARQ mode for the mapping.
· If uplinkHARQ-mode is configured, the following LCH to HARQ process mapping rules are supported: 
1) LCH is mapped only to a HARQ process configured with HARQ mode A;
2) LCH is mapped only to a HARQ process configured with HARQ mode B;
3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).
Since the solutions of LCP restriction on allowed HARQ mode in NR NTN can be reused for eMTC NTN, the above configurations and mapping rules should be baseline for eMTC NTN. 
Proposal 6: The HARQ mode configuration and LCP mapping rule defined for NR NTN can be reused for eMTC NTN.
In NR NTN, the solution of LCP restriction on allowed HARQ mode is not applicable for UL MAC CE. However, the TA reporting MAC CE transmission reliability issue was raised and discussed in RAN2-119 meeting.  The issue is well described in [1]~[4] that the gNB may not decode the TAR MAC CE correctly if it is transmitted in HARQ mode B, which will result in outdated UE specific Koffset configuration. It will finally cause the UE would not be able to make any UL transmission while there is UL-SCH resource available, resulting in NW UL scheduling failure.
	· No new LCP restrictions are introduced for existing UL MAC CEs (if new MAC CEs will be introduced, we can revisit this)



Though the solution was not concluded due to time limitation in Rel-17, in our understanding, the issue is also valid in eMTC NTN hence RAN2 may need to discuss any further enhancement which should be considered in Rel-18. 
Proposal 7: Further enhancements to achieve UL MAC CE transmission reliability should be considered for eMTC NTN in Rel-18.
3	Conclusion
This document proposed the following:
Proposal 1: For NB-IoT DL operation, RAN2 to wait for RAN1’s progress to decide further signalling impact to support HARQ feedback enabling/disabling. 
Proposal 2: One unified solution on the signalling of HARQ mode A /B for UL HARQ operation and HARQ feedback enabling/disabling for DL HARQ operation should be supported.
Proposal 3: For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the previous agreement on drx-inactivity timer (re)start should be revisited based on latest RAN1 agreement.
Proposal 4: For NB-IoT NTN with single HARQ process when the HARQ feedback is disabled, the UE shall start/restart the drx-inactivity timer 12ms after the last repeated subframe containing the corresponding PDSCH reception.
Proposal 5: For NB-IoT NTN with single HARQ process in HARQ mode B, the UE will start/restart drx-inactivity timer  3ms after  the subframe containing the last repetition of the corresponding PUSCH transmission
Proposal 6: The HARQ mode configuration and LCP mapping rule defined for NR NTN can be reused for eMTC NTN.
Proposal 7: Further enhancements to achieve UL MAC CE transmission reliability should be considered for eMTC NTN in Rel-18.
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