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In RAN2#106, following agreements related to blind retransmissions without HARQ feedback were made [1].
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. 

In RAN2#107, following agreements related to enable and disable HARQ feedback were made [2].
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. 

In this contribution, we discuss the impact on drx-HARQ-RTT-Timer and drx-RetransmissionTimer caused by the introduction of blind retransmissions (retransmission without any HARQ feedback) and provide our views accordingly.
Discussion
According to TS38.321 [3], HARQ retransmission is performed based on the HARQ feedback. Therefore, whenever UE sends HARQ NACK feedback to gNB, it starts drx-HARQ-RTT-Timer. When the drx-HARQ-RTT-Timer expires, the UE starts drx-RetransmissionTimer so that UE is awake to receive further retransmissions from the gNB. The overall DRX procedure is shown in figure 1.



Figure 1: DRX procedure in NR

In case of blind HARQ retransmissions, UE doesn’t send any HARQ feedback and therefore drx-HARQ-RTT-Timer is not needed anymore.

Proposal 1: In NTN, When HARQ feedback is disabled, drx-HARQ-RTT-Timer is either disabled or set as value 0. Another possibility would be just as a consequence to disable HARQ NACK, drx-HARQ-RTT-Timer is not started if subsequent drx-RetransmissionTimer is not required.

Another issue is how to extend UE’s active time upon receiving a TB that cannot be decoded successfully. There are two possibilities to extend the active time in order to receive blind HARQ retransmission:

Option 1: UE rely on drx-InactivityTimer to receive blind HARQ retransmission and extends active time based on drx-InactivityTimer as shown in figure 2. In this option, drx-retransmissionTimer will be disabled and hence UE will not start drx-RetransmissionTimer when decoding of a TB for HARQ process fails. Additionally the value of drx-InactivityTimer is expected to be configured such that it is sufficiently long for UE to stay active to receive the blind HARQ retransmissions. In this option, UE stays awake until the drx-InactivityTimer expires or DRX command MAC CE is received, even after the decoding is successful. The merit is gNB can schedule the other TBs during this awake time when gNB has more TBs. The demerit is UE needs to be awake longer when gNB does not have any more TBs. 



Figure 2: Blind HARQ retransmission based on longer value of drx-InactivityTimer

Option 2: UE extends active time based on drx-RetransmissionTimer where it receives blind HARQ retransmission from gNB. UE basically starts drx-RetransmissionTimer if the TB of corresponding HARQ process was not successfully decoded. In this option, drx-RetransmissionTimer is expected to run continuously to receive blind HARQ retransmission until it expires or until the TB of corresponding HARQ process is successfully decoded. The merit is that UE can sleep earlier when gNB does not have any more TBs. The demerit is gNB is not able to schedule any more other TBs when the TB is decoded earlier than gNB's assuming required number of retransmissions. 
Therefore, option 1 is more optimized for the subsequent TB transmission and option 2 is more optimized for the UE power saving with the risk of missing further TB transmission.



Figure 3a: drx-RetransmissionTimer expires


Figure 3b: UE stops drx-RetransmissionTimer
Observation 1: For NTN blind retransmissions without HARQ feedback, to use drx-InactivityTimer is more suitable for further subsequent TB transmissions and to use drx-RetransmissionTimer is more optimized for UE power saving.
In current TS38.321, UE starts drx-RetransmissionTimer when drx-HARQ-RTT-Timer expires. However drx-HARQ-RTT-Timer is not started when HARQ feedback is disabled. Hence, when to start drx-RetransmissionTimer need to be specified if drx-RetransmissionTimer is required. We think there are two different possibilities to define the starting behaviour of drx-RetransmissionTimer. One possibility is that UE starts drx-RetransmissionTimer upon receiving PDCCH. In this option, UE starts drx-RetransmissionTimer together with drx-InactivityTimer.  Second possibility is that UE starts drx-RetransmissionTimer after the new transmission for the HARQ process (PDSCH) is decoded and processed as shown in figure 4. We think second possibility is more reasonable behaviour and aligned with current specification.


Figure 4: drx-RetransmissionTimer starts after decoding of PDSCH
Proposal 2: In NTN without HARQ feedback, UE should start drx-RetransmissionTimer after receiving a new PDSCH if drx-RetransmissionTimer is required.
Conclusions
In this contribution, we discussed the issue related to drx-HARQ-RTT-Timer and drx-RetransmissionTimer. Additionally, we ask RAN2 to discuss the following proposals: 
Observation 1: For NTN blind retransmissions without HARQ feedback, to use drx-InactivityTimer is more suitable for further subsequent TB transmissions and to use drx-RetransmissionTimer is more optimized for UE power saving.
Proposal 1: In NTN, When HARQ feedback is disabled, drx-HARQ-RTT-Timer is either disabled or set as value 0. Another possibility would be just as a consequence to disable HARQ NACK, drx-HARQ-RTT-Timer is not started if subsequent drx-RetransmissionTimer is not required.

Proposal 2: In NTN without HARQ feedback, UE should start drx-RetransmissionTimer after receiving a new PDSCH if drx-RetransmissionTimer is required.
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