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1.
Introduction
During RAN2#106 meeting, RAN2 agreed that blind HARQ (re)transmissions are possible in NTN even if HARQ feedback is disabled.
Agreements 

1. If HARQ feedback is disabled, blind HARQ (re)transmissions are still possible to improve robustness.  What blind HARQ retransmissions mean will be captured in email discussion.  

2. Even if HARQ feedback is disabled, the HARQ processes are still configured. 

3. Enabling / disabling of HARQ feedback is a network decision. 

At the last RAN2#107 meeting, RAN2 discussed the meaning of “blind HARQ (re)transmission” and made agreements using the term “multiple transmission of the same TB” instead of blind HARQ (re)transmission to avoid confusion.
Agreements

1. Multiple transmissions of the same TB in a bundle (e.g. MAC schedules packets in a bundle with pdsch-AggregationFactor > 1 in downlink and pusch-AggregationFactor > 1 in the uplink) according to NR Rel.15 are possible and might be useful to lower the residual BLER, particularly in case HARQ feedback is disabled. Enhancements, if any, are up to RAN1 to discuss.

2
Soft combining of multiple transmissions of the same TB in a bundle (e.g. MAC schedules packets in a bundle with pdsch-AggregationFactor > 1 in downlink and pusch-AggregationFactor > 1 in the uplink) according to NR Rel.15 is supported in the receiver. 

3
Multiple transmissions of the same TB (e.g. MAC schedules the same TB on the same HARQ process without the NDI being toggled) are possible and might be useful to lower the residual BLER, particularly in case HARQ feedback is disabled. For the uplink, this behaviour can be realised within the Rel.15 specification, minor changes on the UE procedure might be needed for the downlink transmission.
4
Soft combining of multiple transmissions of the same TB by the MAC scheduler (e.g. MAC schedules the same TB on the same HARQ process without the NDI being toggled) according to NR Rel.15 is supported in the receiver.  

5
It should be possible to semi-statically enable / disable HARQ feedback by RRC signalling. 

6
The enabling / disabling of HARQ feedback can be configurable on a per UE and per HARQ process basis via RRC signalling. 
According to agreement #3 of RAN2#107, multiple transmissions of the same TB are possible even if the HARQ feedback is disabled. We think that this will have an impact on the DRX operation associated with the HARQ operation. In this contribution, we present our view on the impact of disabling HARQ feedback when the DRX operation is configured.
2. Discussion
In Rel-15 NR, the UE starts the drx-HARQ-RTT-TimerDL after the UE transmits the HARQ feedback of DL transmission. At the expiry of the drx-HARQ-RTT-TimerDL, if the DL data was not successfully decoded, the UE starts the drx-retransmissionTimerDL to monitor a DL assignment for the retransmission. In other words, from the gNB point of view, when receiving the HARQ feedback transmitted by the UE, the gNB determines whether to provide the retransmission grant for the previously transmitted DL data. If the gNB provides the retransmission grant, it should be transmitted while the drx-retransmissionTimerDL is running after the drx-HARQ-RTT-TimerDL expires.

Observation 1. In Rel-15, when receiving the HARQ feedback transmitted by the UE, the gNB determines whether to provide a DL assignment for retransmission. The reason for starting the drx-HARQ-RTT-TimerDL is that this gives enough time to gNB for scheduling DL retransmission.
In NTN, since the UE doesn’t transmit the HARQ feedback of DL transmission, the gNB may provide a DL assignment for retransmission without receiving the HARQ feedback. In other words, in NTN, the drx-HARQ-RTT-TimerDL, which is a timer for receiving the DL assignment for the retransmission from gNB after transmitting the HARQ feedback by the UE, is no longer needed. This is because the gNB doesn’t need to wait for receiving the HARQ feedback transmitted by the UE.
Proposal 1. When the UE is configured with turning off a HARQ feedback, drx-HARQ-RTT-TimerDL should be disabled for NTN.

In NTN, the UE is required to receive a DL assignment for the HARQ retransmission in spite of tunning off the HARQ feedback. So we need to discuss how to receive the DL assignment for the retransmission. 
In the last meeting, it was claimed that only drx-Inactivity timer should be allowed to receive the DL assignments for the retransmission without starting the drx-retransmissionTimerDL when the HARQ feedback is disabled. However, the reason for starting the drx-InactivityTimer is that this gives enough time for the UE to receive the DL assignment for a new transmission. If only drx-InactivityTimer is used for receiving the retransmission grant, the timer length should be configured to account for the retransmission as well as the new transmission. As a result, the timer length will be longer, and there is no power-saving gain. 

Moreover, unlike the drx-retransmissionTimerDL, the drx-InactivityTimer is configured per UE rather than per HARQ process, and thus it may be longer than the length of the drx-retransmissionTimerDL. Thus, there is no gain in power saving. 

Proposal 2. Even if HARQ feedback is disabled, starting a drx-retransmissionTimerDL to receive the DL assignment has more significant power saving gain than starting only the drx-InactivityTimer.
Since the UE no longer starts the drx-HARQ-RTT-TimerDL, we need to discuss when to start the drx-retransmissionTimerDL which is used for monitoring the PDCCH for retransmission. Since the gNB doesn’t know when the UE successfully decodes a DL data, the UE may receive a DL assignment for the retransmission before the time in which the UE attempts to decode DL data. For this reason, the drx-retransmissionTimerDL should be started when the UE receives the PDCCH indicating the DL transmission.

Proposal 3. In case that HARQ feedback is disabled, drx-retransmissionTimerDL should be started when the UE receives the PDCCH indicating the DL transmission.
3. Conclusion

In this contribution, we discussed the design of drx-HARQ-RTT-TimerDL and drx-retransmissionTimerDL and proposed that: 
Observation 1. In Rel-15, when receiving the HARQ feedback transmitted by the UE, the gNB determines whether to provide a DL assignment for retransmission. The reason for starting the drx-HARQ-RTT-TimerDL is that this gives enough time to gNB for scheduling DL retransmission.
Proposal 1. When the UE is configured with turning off a HARQ feedback, drx-HARQ-RTT-TimerDL should be disabled for NTN.

Proposal 2. Even if HARQ feedback is disabled, starting a drx-retransmissionTimerDL to receive the DL assignment has more significant power saving gain than starting only the drx-InactivityTimer.

Proposal 3. In case that HARQ feedback is disabled, drx-retransmissionTimerDL should be started when the UE receives the PDCCH indicating the DL transmission.[image: image1.png]
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