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Introduction
This discussion document is intended to enable continuation of user plane discussions from RAN2#113e, specifically relating to HARQ-related aspects as per the offline description below:
[AT113-e][103][NTN] HARQ aspects (InterDigital)
Scope: Discuss HARQ timer aspects from R2-2101573 as well as disabling UL HARQ aspects
Initial intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement (if any)
· List of proposals that require online discussions
· List of proposals that should not be pursued (if any)

The following deadlines have been provided by the session chair:
· Initial deadline (for companies' feedback): Monday 2021-02-01 17:00 UTC
· Initial deadline (for rapporteur's summary in R2-2102013): Monday 2021-02-01 23:00 UTC
Please also note the following additional deadline for comment to rapporteur summary and conclusions:
· Proposals marked "for agreement" in R2-2102013 not challenged until Tuesday 2020-02-02 11:00 UTC will be declared as agreed by the session chair. For the rest the discussion will continue online.
DL HARQ Feedback
drx-HARQ-RTT-TimerDL
From RAN2#112e [1] it was agreed that for UE with pre-compensation capability and for HARQ processes where DL HARQ feedback is enabled, drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay). It is currently FFS if the offset is applied to 1) the start of the timers or 2) the timer value range (i.e. existing values within value range increased by offset). 
In TS 38.321 [2], drx-HARQ-RTT-TimerDL is defined as the minimum duration before a DL assignment for HARQ retransmission is expected at the MAC entity. In NTN, this minimum duration is increased due to larger propagation delay, which is represented by the UE-specific RTT offset. 
In [3], it is suggested that any increase in minimum duration should be reflected by an increase in the timer. Therefore, the existing values of drx-HARQ-RTT-TimerDL within the value range should be increased proportional to the UE-gNB delay for HARQ processes with HARQ feedback enabled.
Question 1:	Do you agree that for HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)?
	Company
	Agree/Disagree
	Additional comments

	APT
	Agree
	To extend the value of the timer can achieve less specification impact since the change on the timing of timer’s start is not needed. 

	Panasonic
	Agree
	Extending current value range of drx-HARQ-RTT-TimerDL is simplest option. 

	Huawei, HiSilicon
	Agree
	As the intention of drx-HARQ-RTT-Timer is for UE to avoid monitoring PDCCH during HARQ RTT, the offset should be applied to the timer value range. Otherwise if the offset is applied to delay the start of the timer, the UE behaviour during the offset (i.e. before the timer is started) will be vague and will need extra clarification.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Behaviour of drx-HARQ-RTT-TimerDL for a given HARQ process when DL HARQ feedback is disabled is currently FFS. Referring to MAC specification [2], the condition for starting drx-HARQ-RTT-TimerDL is defined as follows:
1>	if a MAC PDU is received in a configured downlink assignment:
2>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
If HARQ feedback is disabled for a HARQ process, UE will not transmit DL HARQ feedback. According to current specification drx-HARQ-RTT-TimerDL is not started. 
However, the start condition for drx-RetransmissionTimerDL is upon expiry of the corresponding drx-HARQ-RTT-TimerDL. If the HARQ RTT Timer not started when DL HARQ feedback is disabled, then neither will the retransmission timer. Previous discussion in [4] has noted this may place limitations on other mechanisms to increase reliability in the absence of DL HARQ feedback such as blind retransmission. Therefore, an alternative proposed is to set drx-HARQ-RTT-TimerDL to zero.
To summarize, the following options regarding drx-HARQ-RTT-TimerDL behaviour when DL HARQ feedback is disabled are:
Option 1: drx-HARQ-RTT-TimerDL is not started:
· According to current specification, where the timer is only started upon HARQ feedback transmission.
· May require new start condition to drx-RetransmissionTimerDL to enable blind retransmission solution (if agreed).
Option 2: drx-HARQ-RTT-TimerDL is set to zero:
· Requires new start condition to drx-HARQ-RTT-TimerDL to be defined when DL HARQ feedback is disabled.
· Results in drx-HARQ-RTT-timerDL being assigned a different value depending on whether HARQ is enabled or not;
· If agreed, no specification change required for drx-RetransmissionTimerDL to enable blind retransmission solution.
Considering blind retransmission solutions have yet to be defined and having diverging values based on HARQ feedback state would complicate specification, rapporteur suggests that Option 1 be adopted as per legacy specification. 
Question 2a:	Do you agree that for HARQ processes where DL HARQ feedback is disabled, drx-HARQ-RTT-TimerDL is not started (as per current specification, where the timer is only started upon HARQ feedback transmission)?
	Company
	Agree/Disagree
	Additional comments

	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]APT
	Agree
	If blind retransmission is not supported, option 1 can avoid introducing any specification impact.
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]If blind retransmission is supported, how to monitor the possible retransmission scheduling can be further considered, e.g., not only the drx-RetransmissionTimerDL can be used, but also other methods for monitoring the PDCCH are feasible.

	Panasonic
	Agree
	Even if blind retransmission is enabled, UE would rely on drx-InactivityTimer to receive blind retransmission as mentioned in our paper (R2-2101067). Furthermore, this option has minimal specification impact. Therefore, we prefer UE would not start drx-RetrasnmissionTimerDL when DL HARQ feedback is disabled.

	Huawei, HiSilicon
	Agree
	No strong view on the two options, but option 1 is simpler for the moment.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



If drx-HARQ-RTT-TimerDL is not started for a HARQ process, according to current specification drx-RetransmissionTimerDL will not be started.  The drx-RetransmissionTimerDL would be beneficial to allow for blind retransmissions.  Referring to agreements from RAN1#103e, the following is captured [5]:
For a DL HARQ process with disabled HARQ feedback, the UE is not expected to receive another PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process that starts until [X] after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process.
· FFS: value of X and units in which it is defined.
· FFS: Whether TB of the two PDSCHs needs to be different
Therefore, for a HARQ process with disabled DL HARQ feedback, the earliest a blind retransmission could be received after initial PDSCH reception is at least until [X] units have elapsed. One possible option to enable blind retransmission would be to directly start drx-RetransmissionTimerDL [X] units after the end of the reception of the last PDSCH or slot-aggregated PDSCH.
Question 2b:	Do you agree for HARQ processes where HARQ feedback is disabled, one option to enabled blind retransmission is to start drx-RetransmissionTimerDL [X] units after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process? (RAN1 to define value and units of X).
	Company
	Agree/Disagree
	Additional comments

	APT
	Disagree
	Agree with the intention. However, per RAN1 agreement above, it’s still FFS on whether TB of the two PDSCHs is same or different. Probably we can wait for RAN1’s confirmation on retransmission case. On the other hand, some other methods for monitoring PDCCH can also be taken into account.

	Panasonic
	Disagree
	As mentioned, our answer in Q2a, UE would rely on drx-InactivityTimer to receive blind retransmission when DL HARQ feedback is disabled.

	Huawei, HiSilicon
	Postpone
	This issue can wait for more RAN1 progress.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


UL HARQ Retransmission
drx-HARQ-RTT-TimerUL 
From the previous meeting, the following was agreed considering the possibility for enabling/disabling HARQ UL retransmission:
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
Interpretation of this agreement is that “enabling” HARQ uplink retransmission requires the gNB to receive the TB, attempt to decode it, and if unsuccessful provide the UE with an UL retransmission grant as in legacy operation. This would take at least one UE-specific RTT. Though discussed, no agreement has been made regarding modification of drx-HARQ-RTT-TimerUL when UL HARQ retransmission is “enabled”.
As in DL, MAC specification defines drx-HARQ-RTT-TimerUL as the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity. It is suggested in [3] that considering this minimum duration requires at least one RTT, the existing values of drx-HARQ-RTT-TimerUL within the existing value range should be increased proportionally for HARQ processes where UL HARQ retransmission is enabled.
Question 3:	Do you agree that for HARQ processes with UL HARQ retransmission ‘enabled’, drx-HARQ-RTT-TimerUL length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)?
	Company
	Agree/Disagree
	Additional comments

	APT
	Agree
	Same as drx-HARQ-RTT-TimerDL.

	Panasonic
	Agree
	Same as drx-HARQ-RTT-TimerDL

	Huawei, HiSilicon
	Agree
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



By similar reasoning “disabling” HARQ uplink retransmission allows the gNB to provide a grant assigned to the HARQ process before waiting on the decoding results of the previous PUSCH transmission, with the intention to enable the HARQ PID to be reused faster than one RTT and avoid HARQ stalling. 
One implication of this is that the network may provide the UE a grant at any time immediately after the PUSCH transmission up until at least one RTT, which may introduce considerable power consumption due to continuous monitoring.
Question 4:	Is the common understanding that the network can schedule subsequent grants without any restrictions if HARQ UL retransmission is disabled?
	Company
	Agree/Disagree
	Additional comments

	APT
	Agree
	The scheduling aspect is dependent on NW implementation.

	Panasonic
	Agree
	The blind retransmissions are control by NW so NW can schedule blind retransmission based on its implementation. (for e.g. according to channel condition, system load and service requirement)

	Huawei, HiSilicon
	Agree
	Same view as APT and Panasonic.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



How HARQ timers (i.e. drx-HARQ-RTT-TimerUL) are handled when HARQ UL feedback retransmission is ‘disabled’ is currently FFS. There are several options on how to handle the timer:
· Option 1: Timer is offset by UE-gNB RTT (as per question 3)
· Option 2: A different set of values is used for timer if UL retransmission is enabled/disabled (e.g. offset applied to enabled case, but not disabled)
· Option 3: Timer is not started if UL retransmission is disabled: 
· Option 4: Timer is set to ‘0’ if UL retransmission is disabled: 
Option1 would provide consistent timer behaviour between enabled/disabled HARQ UL retransmission but is undesirable as the UE may miss any subsequent grants sent during the offset time. 
Option 2 would enable flexibility on the network side in the case that restrictions are introduced on when the gNB can send a retransmission grant (pending outcome of Question 4). Option 3 would require additional specification of drx-RetransmissionTimerUL start condition, however pending outcome of Question 2a may provide consistent HARQ RTT timer behaviour between disabling of DL HARQ feedback and UL HARQ retransmission. 
For Option 4, if HARQ UL retransmission is disabled, there should be no reason to restrict the network to schedule a subsequent grant as soon as possible, thus no need to wait for HARQ RTT timer expiry. In this case, drx-HARQ-RTT-TimerUL could be set to zero, with drx-RetransmissionTimerUL starting at expiry of RTT Timer. 
Question 5:	What is the preferred option for handling drx-HARQ-RTT-TimerUL when HARQ UL retransmission is ‘disabled’ (i.e. gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission)?
· Option 1: Timer is offset by UE-gNB RTT
· Option 2: A different set of values is used for timer if UL retransmission is enabled/disabled
· Option 3: Timer is not started if UL retransmission is disabled
· Option 4: Timer is set to ‘0’ if UL retransmission is disabled
· Option 5: Other (please describe)
	Company
	Preferred Option
	Additional comments

	APT
	Option 3
	It’s better to align the behavior with drx-HARQ-RTT-TimerDL. Moreover, how to monitor the subsequent UL scheduling can be FFS.

	Panasonic
	Option 3
	UE would rely on drx-InactivityTimer to receive blind UL retransmission when UL retransmission is disabled.

	Huawei, HiSilicon
	Option 3
	We also prefer to align the DL/UL behaviour. 
Besides, since it is still FFS whether semi-statically configuring a HARQ process with enabled/disabled UL retransmission via RRC signalling will be introduced, we think the discussion on handling drx-HARQ-RTT-TimerUL when HARQ UL retransmission is ‘disabled’ can be postponed a bit.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Support for the above options may require additional signalling/configuration for the UE to know whether HARQ UL retransmission is enabled or disabled (e.g. to know which value range to apply or to not start the timer). This can be further discussed, as per agreement “Other solutions for enabling/disabling HARQ UL reTX are not precluded”.
Question 6:	If we go with option 2-4 in Question 5, is it necessary to explicitly indicate to the UE whether HARQ UL retransmission is enabled/disabled? (NOTE: it is assumed indication is on a per-HARQ process granularity).
	Company
	Yes/No
	Additional comments

	APT
	Yes
	UE should know whether the corresponding HARQ process is enable/disable.

	Panasonic
	Yes
	In order to start HARQ-RTT-Timer, UE should know in advance whether HARQ feedback is enabled or disabled for the corresponding HARQ process. 

	Huawei, HiSilicon
	Yes
	We prefer to adopt the same solution as DL: via RRC signalling in a semi-static manner

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 7:	Are there any other NTN-specific HARQ timer/HARQ UL retransmission aspects RAN2 needs to discuss?
	Company
	Yes/No
	Other Aspects

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary
<To be generated pending company input>
Conclusion
<To be generated pending company input>
Contact Information
	Company
	Name
	Email

	APT
	HsinHsi Tsai 
	hsin-hsi.tsai@fginnov.com

	Panasonic
	Rikin Shah
	rikin.shah@eu.panasonic.com

	Huawei, HiSilicon
	Lili Zheng
	[bookmark: _GoBack]zhenglili4@huawei.com
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