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1. Introduction
In RAN2#123, the following agreements on HARQ enhancements were achieved: 
Agreements:
1. For eMTC NTN, it can be left to eNB’s implementation to configure either HARQ mode A or HARQ mode B for all HARQ process (or no HARQ mode) if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.
1. For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:
	•	Introduce an RRC bitmap with a value per HARQ process to indicate the HARQ feedback enabling/disabling for each HARQ process. (Similar to NR)
	•	Introduce a single flag in RRC signaling to indicate whether DCI-based solution is enabled or not
1. HARQ feedback shall always be sent for DL SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
1. For NB-IoT, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).
1. For a NB-IoT UE configured with a single HARQ process, if the HARQ process is configured with HARQ mode B, UE (re)starts drx-InactivityTimer in the subframe containing the last repetition of the corresponding PUSCH transmission plus 1 subframe plus deltaPDCCH.
1. HARQ mode B is not applicable for UL transmission using PUR. FFS whether HARQ mode can be configured for PUR.
1. In the case mpdcch-UL-HARQ-ACK-FeedbackConfig is configured, for a HARQ process configure with HARQ mode B, the corresponding drx-ULRetransmissionTimer is not started after the last repetition of the corresponding PUSCH transmission if an UL HARQ-ACK feedback has not been received on MPDCCH until the last repetition of the corresponding PUSCH transmission
1. For eMTC, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).
1. RAN2 confirms working assumption 2 in LS R2-2307016 (R1-2306245) is feasible

In this paper, we will discuss the remaining issues of HARQ enhancement, taking RAN1’s progress into consideration.
2. [bookmark: OLE_LINK139][bookmark: OLE_LINK140]Discussion
2.1 HARQ mode for PUR
[bookmark: _GoBack]The issue on whether UL transmission using PUR can be configured with HARQ mode B has been discussed during the previous meetings. It is agreed that HARQ mode B is not applicable for UL transmission using PUR. But there is still a leftover issue whether HARQ mode can be configured for PUR.
In our opinion, HARQ modes are configured for RRC_CONNECTED UEs to affect the C-DRX timers handling, while the PUR mechanism is for RRC_IDLE UEs. We think there is no need to associate these two features with each other. Besides, according to the current spec, it is already specified:
	After transmission using PUR, the MAC entity shall monitor PDCCH identified by PUR-RNTI in the PUR response window using timer pur-ResponseWindowTimer:
-	if PUR was transmitted in a non-terrestrial network and UE supports delaying the start of the pur-ResponseWindowTimer:
-	the MAC entity shall start pur-ResponseWindowTimer at the subframe that contains the end of the corresponding PUSCH transmission plus 4 subframes plus UE-eNB RTT.
-	else:
-	the MAC entity shall start pur-ResponseWindowTimer at the subframe that contains the end of the corresponding PUSCH transmission plus 4 subframes.


From the above description, we can see the PUR timer has already been extended for NTN without any HARQ mode concept. No other benefit but only complexity is foreseen to couple the HARQ modes with PUR. So it is suggested not to pursue HARQ mode for PUR.   
Proposal 1:  HARQ mode for PUR is not pursued.
2.2 HARQ RTT Timer
According to current TS 36.321-h50, the HARQ RTT Timers for LTE-MTC is defined as follows
	For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer corresponds to 7 + m * N subframes plus DLoffset, where N is the used PUCCH repetition factor and m is the number of scheduled TBs as indicated in PDCCH, where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for m * N.
For BL UEs and UEs in enhanced coverage, when multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is configured the HARQ RTT Timer corresponds to 7 + M * N subframes plus DLoffset, where N is the used PUCCH repetition factor and M is the number of TB bundles as specified in clause 7.3 of TS 36.213 [2], where only valid (configured) UL subframes as configured by upper layers in fdd-UplinkSubframeBitmapBR are counted for M * N.


During the RAN1#114 meeting, the following agreements were made on the configuration of enabling/disabling HARQ feedback.
	Agreement
For LTE-MTC/NB-IoT, for the multiple TBs scheduled by single DCI with only RRC bitmap-based solution configuration and with mixed HARQ feedback enabled/disabled scheduling
· Without HARQ-ACK bundling
· HARQ feedback is not reported for TB with HARQ feedback disabled configuration.
· HARQ timing for TBs with HARQ feedback enabled configuration does not count the legacy HARQ-ACK resource/HARQ timing adopted for TBs with HARQ feedback disabled configuration. (Option 2e)
· With HARQ-ACK bundling
· Option 2f-b：ACK is reported for TB with HARQ feedback disabled configuration for HARQ-ACK bundling. No change to HARQ feedback timeline. (Option 2d)



According to RAN1’s agreements, in case HARQ-ACK bundling is not configured, the scheduled TBs m shall only count the TBs with HARQ feedback enabled. While no change to HARQ feedback timeline is needed in case HARQ-ACK bundling is configured. 
Proposal 2:  When multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer should only count the TBs with HARQ feedback enabled.
3. Conclusion
In this contribution, we discussed the remaining issues of HARQ enhancement, and have the following proposals: 
Proposal 1:  HARQ mode for PUR is not pursued.
Proposal 2:  When multiple TBs are scheduled by PDCCH and HARQ-ACK bundling is not configured, the HARQ RTT Timer should only count the TBs with HARQ feedback enabled.
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