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1 Introduction
For IoT NTN, RAN1 has made the following agreement in RAN1#112.

	Agreement
Confirm the following working assumption with the following update:

Working assumption
For NB-IoT NTN and eMTC NTN for CE Mode B, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission:

· Support Option 1 in case only per-HARQ process bitmap signaling is configured 

· Support Option 3 DCI direct indication of HARQ feedback enable/disable in case only DCI solution enabling/disabling signaling is configured

· Support Option 3 DCI indication to override Option 1 configuration for corresponding transmission in case both per-HARQ process bitmap and DCI solution enabling/disabling signaling are configured

· FFS #1: Option 3 DCI-based overridden mechanism is applied to both semi-statically HARQ feedback enabled and disabled processes or only applied to semi-statically HARQ feedback disabled processes or only applied to semi-statically HARQ feedback enabled processes.
· FFS #2: whether/how to support Option 3 overriding Option 1 configuration for corresponding transmission for multiple TBs scheduled by single DCI
· FFS#3：Option 3 DCI-based overridden mechanism is DCI signaling to reverse the HARQ feedback enable/disable for the corresponding transmission from per-HARQ process RRC configuration or DCI signaling to directly indicate the HARQ feedback enable/disable for the corresponding transmission regardless of per-HARQ process RRC configuration.
RAN1 strives to have a common design (in terms of DCI design, PDCCH monitoring, etc.) for “Option 3” and “Option 3 + Option 1”.

For eMTC NTN, to configure/indicate enabling/disabling of HARQ feedback for downlink transmission, take Option 1 for CE Mode A.


In this contribution, we will further discuss the leftover issues for HARQ enhancement based on RAN1 progress.
2 Discussion

In RAN1, only downlink HARQ is considered during the discussion. In the meantime, RAN2 already agreed to support HARQ mode A and HARQ mode B for IoT NTN. So RAN2 needs to further discuss how to indicate the HARQ disabling for UL HARQ. 

As we can see from the RAN1 conclusion, the solutions for different cases are different and it would need a lot of effort to duplicate the discussion for UL HARQ. The simplest solution would be reusing the conclusions made for DL HARQ to UL HARQ as a baseline.
Proposal 1: The way of indicating enabling/disabling of UL HARQ should follow the mechanism designed for DL HARQ.
During the last meeting, the issue of multiple TB scheduling with a single DCI was proposed. Specifically, the HARQ RTT timer for eMTC is defined based on the the number of scheduled TBs according to TS 36.321:
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 + RTToffset, 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 + RTToffset, 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.

Among the multiple HARQ processes, there may be some with disabled HARQ. Then whether any change is needed regarding the HARQ RTT timer length should be considered. One potential solution was proposed to only count the TBs whose HARQ feedback is enabled to avoid deteriorating the data rate. Before deciding whether to agree on this change, we noted RAN1 has a related ongoing discussion regarding how to indicate the HARQ enabling/disabling during the multiple TBs scheduling if DCI-based solution is used. Several options are provided as follows:

	· Option 1: DCI-based HARQ enabling/disabling direct indication is applied to all scheduled TBs

· Option 1a: single indication applied to all scheduled TBs

· Option 1b: separate indications for each scheduled TB

· Option 2: DCI-based HARQ enabling/disabling direct indication is applied to subset of scheduled TBs (e.g., first TB scheduled by DCI)

· Option 3: DCI-based HARQ enabling/disabling direct indication is not applied to multiple TBs scheduled by single DCI


So we may need to wait for RAN1 outcome to get a clearer picture of the multi-TB scheduling and HARQ feedback disable indication.
Proposal 2: Whether the HARQ RTT timer calculation needs to be changed for Multiple TBs scheduling, should wait for RAN1’s outcome.
3 Conclusion

In this contribution, we discuss the HARQ enhancements. Proposals are summarized as follows:
Proposal 1: The way of indicating enabling/disabling of UL HARQ should follow the mechanism designed for DL HARQ.
Proposal 2: Whether the HARQ RTT timer calculation needs to be changed for Multiple TBs scheduling, should wait for RAN1’s outcome.
