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1. Introduction 
In RAN2#123, following agreements were made.

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.

2. 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

3. HARQ feedback shall always be sent for DL SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).

4. For NB-IoT, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).

5. 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.

6. HARQ mode B is not applicable for UL transmission using PUR. FFS whether HARQ mode can be configured for PUR.

7. 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

8. For eMTC, UL HARQ mode configuration is based on RRC signalling (similar like NR NTN).

9. RAN2 confirms working assumption 2 in LS R2-2307016 (R1-2306245) is feasible
RAN1 confirmed the working assumption 1 and RAN2 confirmed the working assumption 2 in the last meetings. In this document we provide the details for the RAN2 action.

2. Discussion 

DCI overriding
Following RAN1 working assumptions have been confirmed.
For single TB scheduled by DCI, 

· Working assumption 1 DCI based overridden indication is applied to both semi-statically HARQ disabled and enabled processes

· For DCI based overridden indication, adopt indication by reusing/reinterpreting HARQ-ACK related field in DCI

· Working assumption 2 For Option 1 + Option 3 DCI based overridden mechanism, for a HARQ process configured as HARQ feedback disabled by per-HARQ process bitmap signaling and further reversed to HARQ feedback enabled by DCI, the NBIoT UE does not wait for an RTT+3ms (i.e., till subframe n+Kmac+3 in TS36.213 section 16.6) before monitoring NPDCCH for the same HARQ process (or monitoring any NPDCCH for the case of single HARQ process configuration). 
In our view, this agreement means the “override” is indication from DCI whether the HARQ feedback needs to be transmitted or not. There is on state in “HARQ-ACK resource offset” (eMTC) or “HARQ-ACK resource” (NBIOT) that indicates the UE shall not transmit HARQ feedback. Therefore, when UE is configured with DCI-based overridden indication, for every DCI the UE receives, there are two possibilities regardless of RRC-based bitmap configuration:

1)
The DCI indicates the reserved state (therefore no feedback)

2)
The DCI indicates a different state (therefore the UE transmits feedback in the indicated resource).
In the RAN1 working assumption 2, when RRC-based bitmap configures HARQ feedback disabled for a HARQ process and DCI overrides to enable the HARQ feedback, the only impact is that UE sends HARQ feedback but other behavior is still the same, i.e., UE does not expect only retransmission based on decoding results (i.e., after receiving HARQ NACK) is performed. Network can still send blind retransmission or back-to-back PDCCH (as per RRC configured HARQ disabled case) immediately after or before UE sends HARQ feedback.
Proposal 1 Based on the confirmed RAN1 working assumption, RAN2 confirm that the DCI-based overridden indication is applicable only to decide whether the HARQ feedback is sent or not, i.e., DCI-based overridden indication does not impact the DRX timers run based on RRC-based bitmap configuration.

If downlinkHARQ-FeedbackDisabled is not configured, the by default the UE assumes HARQ feedback is enabled. The HARQ RTT timer is uses as if HARQ feedback is enabled. However, if DCI-based overridden indication is configured to UE, then it should also not impact the DRX timers. For example, this case should be equivalent to HARQ feedback enabled by RRC and DCI based overridden solution configured.

Proposal 2 If downlinkHARQ-FeedbackDisabled is not configured and DCI based overridden solution is configured, procedure is equivalent to HARQ feedback enabled by RRC bitmap and DCI based overridden solution configured.

Case: HARQ feedback is not disabled by RRC + DCI disables HARQ feedback

In this case, the HARQ timer operation is not impacted therefore, there should be no change in DRX operation. HARQ RTT timer is still started. The following impacts need to be considered.
(1) Avoiding generation of HARQ feedback

(2) Length of HARQ feedback taking into account the HARQ feedback transmission

For the first point, a simple change can be considered, for example, 

	-
if the HARQ feedback is disabled for the corresponding HARQ process:

-
if harq-FeedbackEnablingforSPSactive is configured and the transmission is the first SPS PDSCH transmission after SPS activation:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

-
else:
-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
if lower layers have indicated HARQ feedback is disabled for this HARQ process:

-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.


For the second point, simply the value of K and N used for HARQ RTT timer can be clarified, for example;
	For NB-IoT, when single TB is scheduled by PDCCH or when multiple TBs are scheduled for the interleaved case when HARQ-ACK bundling is configured the HARQ RTT Timer is set to k+3+N subframes plus RTToffset + deltaPDCCH, where k is the interval between the last subframe of the downlink transmission and the first subframe of the associated HARQ feedback transmission and N is the transmission duration in subframes of the associated HARQ feedback, and deltaPDCCH is the interval starting from the subframe following the last subframe of the associated HARQ feedback transmission plus 3 subframes plus RTToffset to the first subframe of the next PDCCH occasion. When the HARQ feedback is not disabled by the higher layers but the lower layers have indicated HARQ feedback is disabled for this HARQ process, the value of K and N is set to zero.


Proposal 3 When the HARQ feedback is not disabled by the higher layers but the lower layers have indicated HARQ feedback is disabled for this HARQ process, the value of K and N is set to zero in the calculation of HARQ RTT timer.
Case: RRC disables HARQ feedback + DCI enables HARQ feedback

In this case, the HARQ RTT timer is not used as per RRC configuration. But the DRX inactivity timer is started after the PDCCH indicating new UL/DL schedule. Therefore, following two impacts need to be considered.
(1)  Generation HARQ feedback

(2)  DRX inactivity timer start

For the first point, The only change is that the generation of HARQ feedback should be allowed in this case. For example,

	-
if the HARQ feedback is disabled for the corresponding HARQ process:

-
if harq-FeedbackEnablingforSPSactive is configured and the transmission is the first SPS PDSCH transmission after SPS activation or lower layers have indicated HARQ feedback is enabled for this HARQ process:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.

-
else:
-
do not indicate the generated positive or negative acknowledgement to the physical layer.

-
else:

-
indicate the generated positive or negative acknowledgement for this TB to the physical layer.


For the second point, only question is for single HARQ process case, the DRX inactivity timer can be started after completing the transmission of HARQ feedback. For example

	-
if the HARQ feedback is enabled for the corresponding HARQ process:
-
if lower layers have indicated scheduling of transmission of multiple TBs:

-
start the HARQ RTT Timers for all HARQ processes corresponding to the scheduled TBs in the subframe containing the last repetition of the PDSCH corresponding to the last scheduled TB;

-
else:

-
start the HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PDSCH reception;
-
else:
-
if the NB-IoT UE is configured with a single DL and UL HARQ process:

-
if lower layers have indicated HARQ feedback is enabled for this HARQ process:

-
start or restart drx-InactivityTimer in the subframe containing the last repetition of the corresponding HARQ feedback transmission + 1 subframe + deltaPDCCH, where deltaPDCCH is the interval starting from the subframe containing the last repetition of the corresponding HARQ feedback transmission + 1 subframe to the first subframe of the next PDCCH occasion.;

-
else:

-
start or restart drx-InactivityTimer in the subframe containing the last repetition of the corresponding PDSCH reception + 12 subframes + deltaPDCCH, where deltaPDCCH is the interval starting from the subframe containing the last repetition of the corresponding PDSCH reception plus 12 subframes to the first subframe of the next PDCCH occasion.




Proposal 4 For NB-IoT configured with single HARQ process, when the HARQ feedback is disabled by the higher layers but the lower layers have indicated HARQ feedback is enabled for this HARQ process, the drx-InactivityTimer is started in the subframe containing the last repetition of the corresponding HARQ feedback transmission + 1 subframe + deltaPDCCH.
3. Conclusion

Following proposals are made:
Proposal 1
Based on the confirmed RAN1 working assumption, RAN2 confirm that the DCI-based overridden indication is applicable only to decide whether the HARQ feedback is sent or not, i.e., DCI-based overridden indication does not impact the DRX timers run based on RRC-based bitmap configuration.
Proposal 2
If downlinkHARQ-FeedbackDisabled is not configured and DCI based overridden solution is configured, procedure is equivalent to HARQ feedback enabled by RRC bitmap and DCI based overridden solution configured.
Proposal 3
When the HARQ feedback is not disabled by the higher layers but the lower layers have indicated HARQ feedback is disabled for this HARQ process, the value of K and N is set to zero in the calculation of HARQ RTT timer.
Proposal 4
For NB-IoT configured with single HARQ process, when the HARQ feedback is disabled by the higher layers but the lower layers have indicated HARQ feedback is enabled for this HARQ process, the drx-InactivityTimer is started in the subframe containing the last repetition of the corresponding HARQ feedback transmission + 1 subframe + deltaPDCCH.
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