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This document shows our view on disabling HARQ feedback and uplink retransmission.
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Disabling HARQ feedback
Enabling/disabling downlink HARQ feedback
In RAN2#111e meeting, it was discussed whether the disabling HARQ feedback is configured per UE or per HARQ process. However, it is not concluded yet. 
RAN1 discussed the same issue and made an agreement as follows.
	Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling.



The ‘per UE’ configuration is only beneficial when all HARQ processes are configured with HARQ feedback disabled or enabled. However, we think it is very rare case that all HARQ processes are configured with HARQ feedback disabled because the latency/reliability requirement is different per service and HARQ feedback may need to be disabled only to some services while HARQ feedback is necessary to other services.

Considering the above discussion, the benefit of ‘per UE’ configuration is marginal, and we think ‘per HARQ process’ configuration is reasonable. 
Proposal 1. Only per HARQ process configuration should be supported for disabling HARQ feedback.

Handling of the DRX timer for DL 
When the UE receives the downlink assignment using a HARQ process whose HARQ feedback is disabled, the UE does not need to wait for drx-HARQ-RTT-TimerDL to monitor the PDCCH because the network would not transmit the downlink retransmission based on the HARQ feedback. In other word,s the network may transmit the downlink retransmission immediately.
However, according to TS 38.331, the drx-HARQ-RTT-TimerDL is mandatorily configured in DRX-config IE. It means that drx-HARQ-RTT-TimerDL is always configured regardless of whether the HARQ feedback is disabled for a HARQ process. 
In order not to run the drx-HARQ-RTT-TimerDL for a HARQ process with HARQ feedback disabled, the UE should consider the value of drx-HARQ-RTT-TimerDL as ‘0’ if the downlink assignment is received for a HARQ process with the HARQ feedback disabled. If drx-HARQ-RTT-TimerDL is considered to be ‘0’, the timer would expire as soon as it starts.
Proposal 2. The UE should consider the value of drx-HARQ-RTT-TimerDL as ‘0’ if the downlink assignment is received for a HARQ process with the HARQ feedback disabled.

Even if the UE receives the downlink assignment for a HARQ process with the HARQ feedback disabled, the UE can receive blind HARQ retransmission for downlink. Considering this, UE should monitor the PDCCH after receiving downlink assignment.
In order to allow the UE to monitor the PDCCH for the blind HARQ retransmission, two options can be considered. One is that the UE starts the drx-RetranmissionTimerDL. Another is that the UE starts the drx-InactivityTimer. We think that both options can work. However, considering that the blind HARQ retransmission is a kind of the retransmission, it would be better to start drx-RetranmissionTimerDL to monitor the PDCCH for the blind HARQ retransmission. 
Proposal 3. The UE starts the drx-RetransmissionTimerDL immediately when the downlink assignment is received for a HARQ process with the HARQ feedback disabled.

Uplink 
LCP enhancement
According to below agreement made in the RAN2#112e meeting, the UE does not expect whether the UL HARQ retransmission for a UL grant can be scheduled or not if the UL grant is a new transmission.
	1. From RAN2 perspective, for dynamic grant, one possibility for "enabling"/"disabling" HARQ uplink retransmission at UE transmitter is without introducing an additional mechanism (i.e. gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission). FFS on the handling of RTT timers. Other solutions for enabling/disabling HARQ UL reTX are not precluded



Considering the above agreement, the data from RBs with different QoS, i.e., data not requiring UL HARQ retransmission and data requiring UL HARQ retransmission, can be multiplexed in a MAC PDU. In this case, it is hard for the network to decide whether to schedule the UL HARQ retransmission for the MAC PDU or schedule another new transmission before receiving the MAC PDU. This is because that the network would not know whether the MAC PDU contains the data from RBs with same QoS or data from RBs with different QoS without receiving a MAC PDU. Thus, the network anyway need to wait until it receives the MAC PDU and it may cause the HARQ stalling problem in NTN with longer propagation delay. 
To be able to schedule new transmission even before reception of a MAC PDU, it would be desirable that different QoS are not multiplexed in one MAC PDU. Then, the network can predict whether the MAC PDU needs retransmission or not priori and plan retransmission scheduling easily.
Proposal 4. Avoid QoS multiplexing in one MAC PDU 

One simple way to avoid QoS multiplexing in one MAC PDU is that the network indicates which logical channels are supposed to be included in the MAC PDU via UL grant. For this purpose, the network can use existing parameters such as logical channel priority or logical channel group. If they are not sufficient a new QCI parameter can be considered, e.g., indication indicating whether the RB requires UL HARQ retransmission or not. Then, when receiving the UL grant, the UE generates a MAC PDU containing the data from RBs that is allowed as indicated by the UL grant. As the network can predict what RBs are to be included in the MAC PDU, it can have a plan whether to schedule a retransmission or not easily. 
Given that we already have some kind of LCP restriction based on RRC parameters, MAC change seems not so big but there could be RAN1 impact.
Proposal 5. For an UL grant, RAN2 discuss how the UE applies LCP procedure for RBs having same QoS level.

Handling of the DRX timers for UL
If proposal 4 and 5 are not agreeable, RAN2 would not need to discuss how to handle drx-HARQ-RTT-timer in UL. This is because the UE cannot know whether the transmitted MAC PDU will be rescheduled by the network or not. Thus, in order to receive a UL grant for the UL HARQ retransmission, the legacy DRX behaviour for UL should be performed. 
Observation 1. If the proposal 4 and 5 are not agreeable, the legacy DRX behaviour for UL should not be modified.

However, if the proposal 4 and 5 are agreeable, RAN2 need to discuss how to handle drx-HARQ-RTT-timer in UL because the UE is also able to predict that there is no retransmission for some MAC PDUs. In this case, the UE does not need to monitor PDCCH for UL HARQ retransmission. 
In order not to monitor PDCCH for UL HARQ retransmission, the UE can simply assume that the value of drx-HARQ-RTT-TimerUL as ‘0’ if a MAC PDU contains only data from RB having QoS level which is not requiring UL HARQ retransmission. In addition, the value of drx-retransmissionTimerUL can be considered as ‘0’ as well.
Proposal 6. The UE considers the value of drx-HARQ-RTT-TimerUL and drx-retransmissionTimerUL as ‘0’ if the MAC PDU contains only data from RBs having QoS level which is not requiring UL HARQ retransmission.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our view on disabling HARQ feedback and uplink retransmission and the following proposals are made. 
Proposal 1. Only per HARQ process configuration should be supported for disabling HARQ feedback.
Proposal 2. The UE should consider the value of drx-HARQ-RTT-TimerDL as ‘0’ if the downlink assignment is received for a HARQ process with the HARQ feedback disabled.
Proposal 3. The UE starts the drx-RetransmissionTimerDL immediately when the downlink assignment is received for a HARQ process with the HARQ feedback disabled.
Proposal 4. Avoid QoS multiplexing in one MAC PDU 
Proposal 5. For an UL grant, RAN2 discuss how the UE applies LCP procedure for RBs having same QoS level.
Observation 1. If the proposal 4 and 5 are not agreeable, the legacy DRX behaviour for UL should not be modified.
Proposal 6. The UE considers the value of drx-HARQ-RTT-TimerUL and drx-retransmissionTimerUL as ‘0’ if the MAC PDU contains only data from RBs having QoS level which is not requiring UL HARQ retransmission.


