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1	Introduction
In RAN2#121bis-e [1], the following agreements on HARQ enhancements are achieved: 
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. 
This contribution will discuss the remaining issues on HARQ enhancements for IoT-NTN.
2 Discussion
2.1 HARQ configuration if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured
In last meeting, RAN2 discussed for eMTC NTN, whether 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, and has no consensus on this issue.
According to the description of mpdcch-UL-HARQ-ACK-FeedbackConfig in TS 36.331 [2], if it is configured with value TRUE, eNB may send HARQ ACK for early termination of PUSCH transmission, e.g. in the case that the large repetition number is configured.
	mpdcch-UL-HARQ-ACK-FeedbackConfig
TRUE indicates E-UTRAN may send UL HARQ-ACK feedback or UL grant corresponding to a new transmission for early termination of PUSCH transmission, or positive acknowledgement of completed PUSCH transmissions as specified in TS 36.321 [6] and TS 36.212 [22]. In case of acknowledgement of RRC Connection Release, MPDCCH monitoring is terminated.


In our understanding, even if the network configures a HARQ process with HARQ mode B, it does not prevent the network to send HARQ ACK to early terminate the PUSCH repetitions. We think that it can be left to eNB’s implementation to configure HARQ mode for all HARQ process if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.
Proposal 1: It can be left to eNB’s implementation to configure HARQ mode for all HARQ process if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.
2.2 UL transmission using PUR
As specified in TS 36.300 [3], PUR (Pre-configured uplink) was introduced to allow UL transmission for UE in idle mode.  
	Transmission using PUR allows one uplink transmission from RRC_IDLE using a preconfigured uplink resource without performing the random access procedure.


For NTN, HARQ mode B is only applicable to connected mode. In last meeting, some companies proposed to configure HARQ mode B for UL transmission using PUR and support blind re-transmission for PUR. We don’t see strong motivation to apply HARQ mode B for idle mode, and we prefer not to configure HARQ mode for UL transmission using PUR.
Proposal 2: RAN2 confirm not to configure HARQ mode for UL transmission using PUR.
2.3 Enabling/disabling HARQ feedback for UL transmission 
[bookmark: _GoBack]In last meeting, RAN2 discussed how to configure enabling/disabling of HARQ feedback for UL transmission, via RRC signaling only or via RRC signaling and DCI which is similar to DL transmission. From our view, we prefer to have a unified solution for both DL and UL. Furthermore, the motivation on why DCI-based solution is supported for DL is applicable to UL as well, and it is more flexible for the network control.
Proposal 3: The same mechanism can be applied to configure/indicate enabling/disabling of HARQ feedback for both DL and UL transmission, i.e. support of the configuration via RRC signaling or DCI indication per HARQ process, and support of the DCI indication to override RRC configuration.
2.4 Configuration of enabling/disabling HARQ feedback 
In NR NTN, a field downlinkHARQ-FeedbackDisabled in PDSCH-ServingCellConfig IE is used to disable the DL HARQ feedback per HARQ process ID, and a field UplinkHARQ-mode in PUSCH-ServingCellConfig IE is used to set the HARQ mode per HARQ process ID. For IoT-NTN, we can introduce the similar fields to disable the DL HARQ feedback or set the HARQ mode per HARQ process ID. 
For DL transmission, the configuration of enabling/disabling HARQ feedback can be included in PDSCH-Config IE and NPDSCH-Config-NB IE for eMTC and NB-IoT respectively. For UL transmission, the configuration of HARQ mode can be included in PUSCH-Config IE and NPUSCH-Config-NB IE for eMTC and NB-IoT respectively.
Proposal 4: The configuration of enabling/disabling HARQ feedback for DL transmission can be included in PDSCH-Config IE and NPDSCH-Config-NB IE for eMTC and NB-IoT respectively.
Proposal 5: The configuration of enabling/disabling HARQ feedback for UL transmission can be included in PUSCH-Config IE and NPUSCH-Config-NB IE for eMTC and NB-IoT respectively.
3	Conclusion
Here are the proposals for HARQ enhancements for IoT-NTN.
Proposal 1. It can be left to eNB’s implementation to configure HARQ mode for all HARQ process if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.
Proposal 2: RAN2 confirm not to configure HARQ mode for UL transmission using PUR.
Proposal 3: The same mechanism can be applied to configure/indicate enabling/disabling of HARQ feedback for both DL and UL transmission, i.e. support of the configuration via RRC signaling or DCI indication per HARQ process, and support of the DCI indication to override RRC configuration.
Proposal 4: The configuration of enabling/disabling HARQ feedback for DL transmission can be included in PDSCH-Config IE and NPDSCH-Config-NB IE for eMTC and NB-IoT respectively.
Proposal 5: The configuration of enabling/disabling HARQ feedback for UL transmission can be included in PUSCH-Config IE and NPUSCH-Config-NB IE for eMTC and NB-IoT respectively.
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