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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)
Updated scope: Continue the discussion on p5, p7, p8 and discuss p4a, p4b and p4c from R2-2102013
Updated intended outcome: Summary of the offline discussion with e.g.:
· List of proposals for agreement

The following deadlines have been provided by the session chair:
Deadline (for companies' feedback): Wednesday 2021-02-03 18:00 UTC
Deadline (for rapporteur's summary in R2-2102042): Wednesday 2021-02-03 22:00 UTC
Summary
[bookmark: _Hlk55830832]‘Enabling/disabling’ HARQ UL retransmission (P4a, 4b, 4c)
Question 1a:	Do you agree intention of previous agreement on ‘enabling/disabled HARQ UL retransmission’ is to allow gNB to send UL grant less than one RTT regardless of NDI state (e.g. with NDI not toggled/toggled) and NOT to ‘disable’ HARQ UL retransmission?
Out of 16 responding companies, the following table presents a summary of responses regarding clarification of previous agreement on ‘enabling/disabling’ HARQ UL retransmission:
	Agree with understanding in question statement?

	Agree/Agree with intention/modification
	Disagree
	Postpone

	14
	1
	1



Most companies suggest wording revisions to further clarify original question statement (e.g. to clarify grant is for same HARQ ID). Based on company feedback, rapporteur has attempted to combine company comments in the following proposal:
Proposal 1: 	RAN2 confirms that in addition to HARQ UL retransmission based on previous PUSCH decoding result, previous agreement on ‘enabling/disabled HARQ UL retransmission’ allows gNB to send UL grant on the same HARQ ID with less than one RTT in-between regardless of NDI state (e.g. with NDI not toggled/toggled). There is NO ‘disable’ HARQ UL retransmission (i.e. gNB could just set NDI state toggled). (14/16)

Question 1b:	Do you agree there are two possibilities to receive an UL retransmission grant?
1) Based on decoding result of previous PUSCH transmission (> 1 UE-gNB RTT)
2) NOT relying on decoding result of previous PUSCH transmission (< 1 UE-gNB RTT)
Out of 15 responding companies, the following table presents a summary of responses regarding possible timings to receive an UL retransmission grant:
	Agree with possibilities to receive UL retx grant?

	Agree/Agree with intention
	Disagree

	15
	-



Additionally, the following comments were noted:
· (3) Based on NW implementation
· (2) Decision can be postponed
· (2) Option 2 supported already by bundling/repetitions
· NW can switch between alternatives dynamically e.g. based on load/air condition.
Based on company feedback, the following is proposed based on consensus:
Proposal 2: 	RAN2 confirms there are two possibilities to receive an UL retransmission grant based on NW implementation: (consensus)
1) > 1 UE-gNB RTT (i.e. based on gNB decoding result of previous PUSCH transmission) 
2) < 1 UE-gNB RTT (i.e. NOT relying on gNB decoding result of previous PUSCH transmission).

Question 1c:	Do you agree to change description ‘enabled’ and ‘disabled’ HARQ UL retransmission to be more in-line with agreements e.g. ‘HARQ UL retransmission’ and ‘sub-RTT HARQ UL retransmission’? Companies may indicate candidate names in the ‘Additional Comments’ section.
Out of 16 responding companies, the following table presents a summary of responses regarding changing description ‘enabled/disabled’ HARQ UL retransmission to be more in-line with agreements?
	Change description ‘enabled/disabled’ HARQ UL retx?

	Agree/Agree with intention
	Disagree
	Postpone

	4
	11
	1



Based on company comments there does not seem a strong desire to add additional clarification over proposals 1 and 2 at this time.
drx-HARQ-RTT-TimerUL (P5, P7, P8)
Question 2:	Do companies agree to the following Phase 1 proposal (i.e. same RTT Timer behaviour for both UL and DL)? 
“For HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT. (if RAN1 decides something that requires to change this we can revisit it)”
Out of 6 responding companies (+19 supportive companies from Phase 1), the following table presents a summary of total responses across Phase 1 and 2 responses regarding modification of drx-HARQ-RTT-TimerUL length for HARQ PIDs where gNB sends grant based on decoding result:
	drx-HARQ-RTT-TimerUL length is increased by offset?
(Total responses between Phase 1 and 2)

	Agree
	Disagree (but will accept majority)
	Disagree

	21
	2
	2



	Of (5) companies that disagreed in Phase 1

	Agree
	Disagree (but will accept majority)
	Disagree
	No response

	1
	2
	1
	1



Additionally, the following comments were noted:
· (4) Same RTT Timer behaviour should apply to UL/DL
· Support for explicit indication (e.g. Prop 5) needs to be decided first.
· RRC IEs not altered but R17=RTT+R16 to calculate length.
Based on company feedback, the following is proposed based on significant majority:
Proposal 3:	For HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT. (if RAN1 decides something that requires to change this we can revisit it). (23/25)

Question 3:	Do companies agree to the following Phase 1 proposal? 
“For HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission, it is FFS if drx-HARQ-RTT-TimerUL is 1) not started or; 2) set to ‘0’.”
Out of 3 responding companies (+22 supportive companies from Phase 1), the following table presents a summary of total responses across Phase 1 and 2 responses regarding possible options for drx-HARQ-RTT-TimerUL handling for HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission:
	Agree to FFS options for drx-HARQ-RTT-TimerUL?
(Total responses between Phase 1 and 2)

	Agree
	Disagree

	23
	2



	Of (2) companies that do not support options in Phase 1

	Disagree
	No response

	1
	1



Additionally, the following comment is noted:
· Support for explicit indication (e.g. Prop 5) needs to be decided first.
Based on company feedback, the following is proposed based on significant majority:
Proposal 4:	For HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission, it is FFS if drx-HARQ-RTT-TimerUL is 1) not started or; 2) set to ‘0’.” (23/25)

Question 4	Do companies agree that for at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process? FFS details of indication. 
Out of 3 responding companies (+21 supportive companies from Phase 1), the following table presents a summary of total responses across Phase 1 and 2 responses regarding an explicit indication to UE when gNB intends to send UL grant without waiting for decoding result of previous PUSCH transmission:
	Agree to explicit indication?
(Total responses between Phase 1 and 2)

	Agree
	Disagree

	21
	3



	Of (3) companies that do not support options in Phase 1

	Disagree
	No response

	2
	1



Additionally, the following comments were noted:
· No objective to add this in WID, and adds unnecessary complexity (e.g. signalling overhead, RTT Timer differentiation, LCP restrictions, scheduling flexibility). Issues mentioned can be solved by existing spec.
· Most important thing is to confirm that the UE is not expected to receive dynamic grant when UE is not in Active time. If UE in Active time (e.g. via Inactivity Timer) NW can schedule the UE with UL grant assigned to either new or re-transmission for any HARQ process, regardless if drx-HARQ-RTT-TimerUL is running or not.
· Can re-purpose the existing parameter allowedPHY-PriorityIndex in NTN to let UE know how to handle RTT timer.
Based on company feedback, the following is proposed based on strong majority:
Proposal 5:	For at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting for decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process. FFS details of indication. (21/24)
UL HARQ Retransmission
‘Enabling/disabling’ HARQ UL retransmission (P4a, 4b, 4c)
Based on comments from several companies in Phase 1 email discussion [1], there was a desire to further clarify what the actual definition of “disabled” HARQ UL retransmission. The following was agreed the previous meeting [2]:
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
In the Phase 1 email discussion description, it was assumed that HARQ UL retransmission being ‘enabled’ requires the gNB to receive the PUSCH transmission, attempt to decode it, and if unsuccessful provide the UE with an UL retransmission grant. The description of ‘disabled’ HARQ UL retransmission was the gNB provides a grant assigned to the HARQ process with NDI toggled before waiting on the decoding results of the previous PUSCH transmission (as per the agreement from the previous meeting).
However, the same agreement also mentions that gNB can also send a grant with NDI not toggled without waiting for the decoding result of the previous PUSCH transmission as well. As pointed out by Nokia, this introduces two understandings for what ‘enabled’ HARQ UL retransmission means in NTN:
· Case#1) HARQ with retransmissions relying on previous/initial transmission packet decoding result in gNB. (as per email discussion description)
· Case#2) HARQ with blind retransmissions which is NOT relying on previous/initial transmission packet decoding result in gNB (i.e. no matter previous PUSCH transmission can be decoded successfully or not, gNB will schedule retransmission).
To avoid HARQ stalling, unlike in the case of DL HARQ feedback, HARQ UL retransmission is not ‘enabled’ or ‘disabled’. Instead, the UE may expect a grant at different times (e.g. >1 RTT if based on decoding result or < 1 RTT according to above agreement). Rapporteur would like to ask companies to confirm the following to ensure that RAN2 is aligned on current agreements:
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Question 1a:	Do you agree intention of previous agreement on ‘enabling/disabled HARQ UL retransmission’ is to allow gNB to send UL grant less than one RTT regardless of NDI state (e.g. with NDI not toggled/toggled) and NOT to ‘disable’ HARQ UL retransmission?
	Company
	Agree/Disagree
	Additional comments

	Ericsson
	Disagree
	The UE shall do what the grant tells it to do. 
Are you proposing to add that gNB can send grants without toggling NDI to the UE on the same HARQ ID while drx-HARQ-RTT-TimerUL is running? The gNB can already send with toggled NDI. 
We think it should be something like:
“Do you agree intention of previous agreement on ‘enabling/disabled HARQ UL retransmission’ is to allow gNB to send UL grant on the same HARQ ID with less than one RTT in-between regardless of NDI state (e.g. with NDI not toggled/toggled). and There is NOT to ‘disable’ HARQ UL retransmission?”.”


	APT
	Agree with the intention, but not agree for “NOT to ‘disable’ HARQ UL retransmission”
	[bookmark: OLE_LINK12][bookmark: OLE_LINK11]In our view, both case#1 and case#2 are corresponding to “enabling” HARQ UL retransmission. Based on this, the NW can further indicate the UE whether it supports blind retransmission for UL (i.e., case#2) or not (i.e., case#1). If it supports the blind retransmission, the UE should expect the possible retransmission scheduling without waiting for RTT, otherwise the UE should expect the possible retransmission scheduling after RTT. 
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK30][bookmark: OLE_LINK29][bookmark: OLE_LINK36][bookmark: OLE_LINK35]However, another indication for the “disabling” HARQ UL retransmission is also beneficial, i.e., the NW will not transmit the retransmission grant regardless of the decoding result. From the UE perspective, the difference is that the UE should not expect any retransmission scheduling, so the UE does not need to keep in active time (e.g., to start drx retransmission timer) for monitoring PDCCH for retransmission in this case.
[bookmark: OLE_LINK26][bookmark: OLE_LINK25]Since the UE behaviors (e.g., on drx retransmission timer) would be influenced in accordance with the above two indications, we deem both are needed. For instance:
1. UE should start the drx retransmission timer < 1 UE-gNB RTT (if HARQ is enabled and blind retransmission is ON)
2. [bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK22][bookmark: OLE_LINK21]UE should start the drx retransmission timer > 1 UE-gNB RTT (if HARQ is enabled but blind retransmission is OFF)
3. UE should not start the drx retransmission timer. (if HARQ is disabled)

	ZTE
	Agree with modification
	Agree with Ericsson’s clarification.

	Qualcomm
	Agree with change.
	‘enabling/disabled HARQ UL retransmission’ is to allow gNB to do both followings
1. send UL grant within one RTT with NDI state not toggled (retransmission grant) which means NOT to ‘disable’ HARQ UL retransmission.
2. send UL grant within one RTT with NDI state toggled (new transmission grant) which means to ‘disable’ HARQ UL retransmission.

	Nokia
	Agree with change
	Agree with the intention, but with one comment on the proposal.
In our understanding, there are three types of UL retransmission scheme for an UL HARQ:
1) Retx based on decoding result of previous PUSCH transmission (> 1 UE-gNB RTT). i.e. Case#1 above.
2) Retx NOT relying on decoding result of previous PUSCH transmission (< 1 UE-gNB RTT). i.e. Case#2 above (blind retx)
3) HARQ without retransmission at all. (Trigger new tx, NDI toggled)
The previous agreement on ‘enabling/disabled HARQ UL retransmission’ should cover all three types of UL retransmission scheme.
For Case3 (HARQ without retransmission at all), the grant for the new transmission should be determined by the scheduler, the new transmission is possible larger than one RTT.
So, the proposal can be modified as:
previous agreement on ‘enabling/disabling HARQ UL retransmission’ is to allow gNB to send UL grant less than one RTT regardless of NDI state (e.g. with NDI not toggled/toggled) and UL grant with NDI toggled as well as NOT to ‘disable’ HARQ UL retransmission based on previous PUSCH decoding result.

	Lenovo
	Agree with change
	“Enabling HARQ UL retransmission” is to allow gNB to send UL grant less than one RTT with NDI not toggled regardless of decoding result of previous PUSCH transmission. “Disabling HARQ UL retransmission” is to allow gNB to send UL grant less than one RTT with NDI state toggled (i.e. new transmission).

	CATT
	Agree with change
	In our understanding, although not explicitly stated, the previously mentioned ‘enabling/disabled HARQ UL retransmission’ excludes ‘enabling/disabled blind retransmission’ (i.e. case#2). 
If clarification is needed, we agree with the proposal.

	BT
	Agree with Ericsson’s or Nokia’s proposals
	The UE must follow gNB indications.

To avoid any misunderstanding, we consider that this is important to capture what Ericsson has proposed “There is NOT to ‘disable’ HARQ UL retransmission”

	Huawei, HiSilicon
	Postpone
	From our perspective, the agreement from previous meeting is to reuse the current NDI toggled/not toggled to indicate whether it is an initial transmission or retransmission. The UE is unaware of whether the data on a specific HARQ process will be retransmitted or not, and everything is left to NW implementation. 
Thus the “enabled/disabled” is only related to NW implementation and not sure whether this will have impact on the spec.
If the P8 from phase 1 can be agreed, it will be clear to both the NW and UE what “enabled” and “disabled” mean (explicitly indicated by e.g. RRC signalling).
Proposal 8:	Whether gNB will send UL retransmission grant before or after decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process. FFS details of indication (21/24)
Since it is unclear whether “enabled/disabled” will have spec impact, and that “decoding result in gNB” is a pure implementation issue, and that “blind retransmission” in Case #2 hasn’t been discussed, we would like to postpone this issue and discuss Proposal 8 (Q4 in this document) first.
Besides, QC’s comments are more consistent with our understanding.

	OPPO
	Agree
	Enabling/disabled HARQ UL retransmission’ is to allow gNB to send UL grant less than one RTT on the same HARQ ID regardless of NDI state (e.g. with NDI not toggled/toggled) and NOT to ‘disable’ HARQ UL retransmission

	LG
	Agree
	

	Panasonic
	Agree with modification
	Agree with proposed changes from Ericsson

	Samsung
	Pl. see comment
	We are fine with Ericsson and Nokia versions.

	MediaTek
	Agree with change
	We agree that there are 3 cases as mentioned by others that can be summarized as below:
1. HARQ enabled and gNB sends a retransmission grant based on the result of the previous PUSCH transmission: gNB will only send a retransmission grant (with NDI not toggled) if the decoding of the previous transmission for the same HARQ PID has failed. The UE only expects a retransmission grant after one RTT has passed after a transmission/retransmission. This is baseline legacy behaviour.
2. HARQ enabled and gNB may send retransmission grant without waiting for the result of the previous PUSCH transmission: gNB may send a retransmission grant without receiving/decoding a previous transmission/retransmission from the UE. The UE may expect a retransmission grant any time (even less than RTT) after performing a transmission/retransmission. We think that this scheme is similar to the repetitions in the existing specifications where the gNB schedules retransmissions without feedback from the UE.
3. HARQ disabled: gNB does not send a retransmission grant after an initial transmission. This does not impact the UE behaviour for processing the received UL grants from the gNB. This is new network behaviour for disabling UL HARQ retransmissions in NTN.
So we propose to modify the agreement as:
‘Enabling HARQ UL retransmission’ implies that the retransmission grant (dynamic grant with NDI not toggled) for a HARQ process can be received after RTT with a dynamic grant with NDI not toggled. Blind retransmissions within RTT can be achieved by using repetitions that is already supported in the current specs.
‘Disabling HARQ UL retransmission’ implies that the retransmission grant (dynamic grant with NDI not toggled) for a HARQ process will not be received.
Also, we would like to clarify that while the drx-HARQ-RTT-TimerUL is running for a HARQ process, the UE will not be in Active Time and therefore does not have to monitor the PDCCH. Therefore the network is not expected to send an UL grant with NDI toggled or not toggled while drx-HARQ-RTT-TimerUL is running.

	ETRI
	Agree with the intention
	Agree with Nokia’s modification.

	Ericsson
	Comment on Mediatek comment
	Correct that UE is not in active time while drx-HARQ-RTT-TimerUL is running and according to MAC spec the UE do not expect a retransmission grant while drx-HARQ-RTT-TimerUL is running for a HARQ process, but there is nothing that limits the gNB from sending a grant for new transmission on the same HARQ process ID (as long as the restriction in RAN1 spec is not broken) and the UE is awake fore some other reason (like drx-InactivityTimer running).  

	InterDigital
	Agree with intention
	Okay with wording suggestions proposed by Ericsson, Nokia, and others



Rapporteur Summary:
Out of 16 responding companies, the following table presents a summary of responses regarding clarification of previous agreement on ‘enabling/disabling’ HARQ UL retransmission:
	Agree with understanding in question statement?

	Agree/Agree with intention/modification
	Disagree
	Postpone

	14
	1
	1



Most companies suggest wording revisions to further clarify original question statement (e.g. to clarify for same HARQ ID). Based on company feedback, rapporteur has attempted to combine company comments in the following proposal:
Proposal 1: 	RAN2 confirms that in addition to HARQ UL retransmission based on previous PUSCH decoding result, previous agreement on ‘enabling/disabled HARQ UL retransmission’ allows gNB to send UL grant on the same HARQ ID with less than one RTT in-between regardless of NDI state (e.g. with NDI not toggled/toggled). There is NO ‘disable’ HARQ UL retransmission (i.e. gNB could just set NDI state toggled). (14/16)

Question 1b:	Do you agree there are two possibilities to receive an UL retransmission grant?
3) Based on decoding result of previous PUSCH transmission (> 1 UE-gNB RTT)
4) NOT relying on decoding result of previous PUSCH transmission (< 1 UE-gNB RTT)
	Company
	Agree/Disagree
	Additional comments

	Ericsson
	Agree with but intention but
	There is also the bundling with pusch-AggregationFactor and repK that can give retransmission grants. But they may be counted under point 2. 

	APT
	Agree with the intention, but
	[bookmark: OLE_LINK42][bookmark: OLE_LINK41]These two possibilities are based on “enabling” HARQ UL retransmission. From the UE point of view, the difference is the timing to start the timer for monitoring retransmission grant (e.g., >1 RTT or <1 RTT).
The other possibility is that NW can also send an explicit indication for “disabling” HARQ UL retransmission, i.e., the NW will not transmit the retransmission grant for this HARQ process regardless of the decoding result. From the UE point of view, the UE should not start the drx retransmission timer.

	ZTE
	Agree, but
	Both are possible NW’s implementations, but the NW can switch between the two alternatives dynamically based on the load and air condition, and the NW may determine the way to go after the scheduling of initial transmission (e.g. the NW may schedule the blind retransmission if there is spare resource, otherwise, the NW may wait for the decoding result).

	Qualcomm
	Agree
	Yes both are possible.

	Nokia
	Agree
	Both are possible.

	Lenovo
	Agree
	See reply for Q1a). Both are possible.

	CATT
	Agree with the intention, but
	The question is from the perspective of UE, but the list possibilities are from the perspective of NW. Whether to send uplink grant based on decoding results is up to network implementation. Then the UE may not know about whether the received grant is based on decoding results. 
Meanwhile there will be other possibilities when other proposals are agreed. The Question 1b can be postponed when other proposals are clear.

	Huawei, HiSilicon
	Agree but
	They are both feasible NW implementation, but as commented in Q1a, we think the issue should be postponed.

	OPPO
	Agree
	Both points are possible to receive an UL grant. 

	LG
	Agree
	

	Panasonic
	Agree
	Both are possible.

	Samsung
	Agree
	

	MediaTek
	Agree and also allowed today
	Option 1 is normal legacy HARQ behaviour, option 2 is very similar to repetitions, which is already supported in the current specifications.

	ETRI
	Agree
	

	InterDigital
	Agree
	



Rapporteur Summary:
Out of 15 responding companies, the following table presents a summary of responses regarding possible timings to receive an UL retransmission grant:
	Agree with possibilities to receive UL retx grant?

	Agree/Agree with intention
	Disagree

	15
	-



Additionally, the following comments were noted:
· (3) Based on NW implementation
· (2) Decision can be postponed
· (2) Option 2 supported already by bundling/repetitions
· NW can switch between alternatives dynamically e.g. based on load/air condition.
Based on company feedback, the following is proposed based on consensus:
Proposal 2: 	RAN2 confirms there are two possibilities to receive an UL retransmission grant based on NW implementation: (consensus)
3) > 1 UE-gNB RTT (i.e. based on gNB decoding result of previous PUSCH transmission) 
4) < 1 UE-gNB RTT (i.e. NOT relying on gNB decoding result of previous PUSCH transmission).

Question 1c:	Do you agree to change description ‘enabled’ and ‘disabled’ HARQ UL retransmission to be more in-line with agreements e.g. ‘HARQ UL retransmission’ and ‘sub-RTT HARQ UL retransmission’? Companies may indicate candidate names in the ‘Additional Comments’ section.

	Company
	Agree/Disagree
	Additional comments

	Ericsson
	Disagree
	We do not see the point of this.

	APT
	Disagree
	One candidate name is to use the term “blind retransmission” (as DL). For example, “HARQ UL retransmission without blind retransmission” and “HARQ UL retransmission with blind retransmission”. From NW perspective, NOT relying on previous/initial transmission packet decoding result is somehow like a blind retransmission behavior. From UE perspective, the UE behaviors on the drx timers would be similar between DL and UL cases.

	ZTE
	Disagree
	We think the name can be determined later after we have clear view on the usage of the indicator. If the only case is to control the start of timer drx-HARQ-RTT-TimerUL, then we can simply say one indicator will be used to enable/disable the timer drx-HARQ-RTT-TimerUL, or we can simply achieve this by not configuring the timer (if we have a new IE for the  drx-HARQ-RTT-TimerUL of NTN)

	Qualcomm
	Disagree
	What is mentioned in Q1a and Q1b is sufficient.

	Nokia
	Agree with the intention
	We are fine for the candidate names to facilitate easy discussion in later stage. 
Besides ‘HARQ UL retransmission’ and ‘sub-RTT HARQ UL retransmission’, we think the case (HARQ without retransmission at all) should be added, e.g. with the name ‘HARQ with no UL retransmission’.

	Lenovo
	Agree with the intention
	We think new name(s) may at least help in further discussion. We can determine on name(s) when the cases are clear.

	CATT
	Disagree
	The clarification in Q1a and Q1b is enough.

	BT
	Agree
	Enabled and disabled wording are not the right terms to capture the meaning. Fine to add HARQ with no UL retransmission’ as proposed by Nokia.

	Huawei, HiSilicon
	Disagree
	Similar view as Q1a, can be postponed.

	OPPO
	Disagree
	In legacy, gNB can schedule UL (re-)transmission on the same HARQ process without the previous decoding result, hence ‘HARQ UL retransmission’ includes ‘sub-RTT HARQ UL retransmission’. These two names are not orthogonal. We think the names can be decided later.

	LG
	
	We can discuss the name of disabling HARQ UL retransmission later when the definition becomes clear.

	Panasonic
	Disagree
	Clarification in Q1a and Q1b is enough.

	Samsung
	Disagree
	Earlier clarifications in Q1a and Q1b are adequate.

	MediaTek
	Disagree
	There is no need to discuss sub-RTT HARQ UL retransmissions as the blind retransmission behaviour can already be achieved by repetitions in the current specifications.

	ETRI
	Disagree
	Further clarification is not needed.

	InterDigital
	Agree with intention
	Think further clarification would be nice moving forward and more accurately reflect agreement, but okay to not pursue if that’s the majority.



Rapporteur Summary:
Out of 16 responding companies, the following table presents a summary of responses regarding changing description ‘enabled/disabled’ HARQ UL retransmission to be more in-line with agreements?
	Change description ‘enabled/disabled’ HARQ UL retx?

	Agree/Agree with intention
	Disagree
	Postpone

	4
	11
	1



Based on company comments there does not seem a strong desire to add additional clarification over proposals 1 and 2 at this time.

drx-HARQ-RTT-TimerUL (P5, P7, P8)
If 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, this would take at least one UE-specific RTT. During Phase 1 discussion a large majority (19/24) companies agree that for HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset.
Though not agreed in online session for UL, a similar behaviour was agreed for DL [3]:
For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it)
Based on comments from Phase 1, there seems to be a strong desire to have unified behaviour for UL and DL RTT Timer behaviour. Considering this in addition to strong Phase 1 majority, rapporteur suggests that proposal be confirmed.
Question 2:	Do companies agree to the following Phase 1 proposal (i.e. same RTT Timer behaviour for both UL and DL)? 
“For HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT. (if RAN1 decides something that requires to change this we can revisit it)”
Note: The following 19 companies were supportive of this proposal in Phase 1: 
APT, Panasonic, Huawei, Lenovo, CATT, Spreadtrum, Samsung, Intel, Mediatek, ZTE, Qualcomm, Xiaomi, Apple, China Telecom, Vodaphone, Thales, Sequans, Rakuten Mobile, InterDigital. 
Unless views have changed or there are additional comments, these companies are assumed to maintain support in Phase 2 and do not need to respond to this question.
	Company
	Agree/Disagree
	Additional comments

	Ericsson
	Disagree
	This can not be decided before we decide on Q4. 

	Nokia
	Agree with comment
	We think same RTT Timer behaviour should be applied in DL and UL to make NTN solution simple.
Assuming offset to DL RTT timer was agreed and it can be revisited after RAN1 conclusion, we are fine for this UL RTT timer proposal.

	BT
	Agree
	We didn’t comment in Phase1. Now, considering DL RTT is agreed, it seems reasonable to use the same for UL and revisit if required (i.e., after RAN1 conclusion)

	OPPO
	Disagree
	We prefer the unified approach, i.e. delay the start of timer by the offset value. We can also accept extending the value range with the offset.

	LG
	Disagree but
	We prefer to have unified solution for all MAC timers, i.e., the offset is introduced for delaying the start of the HARQ RTT timer. However, if majority want to extend the HARQ RTT value, we accept this.

	Samsung
	Clarification
	It seems the RRC IEs would not be altered but R17=RTT+R16 value would be used. We observe that RTT can be UE-determined UE-specific UE-gNB delay OR network-specified delay when the UE cannot determine its GNSS-based position (e.g., due to poor GNSS visibility indoors and in urban canyons).



Rapporteur Summary:
Question 2:	Do companies agree to the following Phase 1 proposal (i.e. same RTT Timer behaviour for both UL and DL)? 
“For HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT. (if RAN1 decides something that requires to change this we can revisit it)”
Out of 6 responding companies (+19 supportive companies from Phase 1), the following table presents a summary of total responses across Phase 1 and 2 responses regarding modification of drx-HARQ-RTT-TimerUL length for HARQ PIDs where gNB sends grant based on decoding result:
	drx-HARQ-RTT-TimerUL length is increased by offset?
(Total responses between Phase 1 and 2)

	Agree
	Disagree (but will accept majority)
	Disagree

	21
	2
	2



	Of (5) companies that disagreed in Phase 1

	Agree
	Disagree (but will accept majority)
	Disagree
	No response

	1
	2
	1
	1



Additionally, the following comments were noted:
· (4) Same RTT Timer behaviour should apply to UL/DL
· Support for explicit indication (e.g. Prop 5) needs to be decided first.
· RRC IEs not altered but R17=RTT+R16 to calculate length.
Based on company feedback, the following is proposed based on significant majority:
Proposal 3:	For HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT. (if RAN1 decides something that requires to change this we can revisit it). (23/25)

How HARQ timers (i.e. drx-HARQ-RTT-TimerUL) are handled when gNB can send grant without waiting for decoding result of previous PUSCH transmission is currently FFS. In Phase 1, there was near consensus (22/24) that drx-HARQ-RTT-TimerUL is either 1) not started or; 2) set to ‘0’.
Question 3:	Do companies agree to the following Phase 1 proposal? 
“For HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission, it is FFS if drx-HARQ-RTT-TimerUL is 1) not started or; 2) set to ‘0’.”
Note: The following 22 companies were supportive of at least one of the options in this proposal in Phase 1: 
APT, Panasonic, Huawei, Lenovo, CATT, Spreadtrum, Samsung, Intel, Mediatek, LG, Nokia, OPPO, ZTE, Qualcomm, Apple, China Telecom, Vodaphone, Thales, ETRI, Sequans, Rakuten Mobile, InterDigital. 
Unless views have changed or there are additional comments, these companies are assumed to maintain support in Phase 2 and do not need to respond to this question.
	Company
	Agree/Disagree
	Additional comments

	Ericsson
	Disagree
	Can not be decided before Q4. If UE do not know for which HARQ processes there may be HARQ retransmissions, or not, then UE can not differentiate drx-HARQ-RTT-TimerUL based on that.

	BT
	Agree
	We didn’t comment in Phase 1.

	LG
	Agree
	We want to introduce the unified solution for UL and DL as stated in phase 1 discussion. 



Rapporteur Summary:
Out of 3 responding companies (+22 supportive companies from Phase 1), the following table presents a summary of total responses across Phase 1 and 2 responses regarding possible options for drx-HARQ-RTT-TimerUL handling for HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission:
	Agree to FFS options for drx-HARQ-RTT-TimerUL?
(Total responses between Phase 1 and 2)

	Agree
	Disagree

	23
	2



	Of (2) companies that do not support options in Phase 1

	Disagree
	No response

	1
	1



Additionally, the following comment is noted:
· Support for explicit indication (e.g. Prop 5) needs to be decided first.
Based on company feedback, the following is proposed based on significant majority:
Proposal 4:	For HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission, it is FFS if drx-HARQ-RTT-TimerUL is 1) not started or; 2) set to ‘0’.” (23/25)

A strong majority of companies in Phase 1 agreed that depending on whether UL grant is sent based on decoding result of previous PUSCH transmission or not results in a different timer behaviour for drx-HARQ-RTT-TimerUL i.e.:
For HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset (19/24)
For HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL is either 1) not started or; 2) set to ‘0’. (22/24)
To at least ensure UE configures the proper value for drx-HARQ-RTT-TimerUL, the network must indicate if it can send UL grant before or after decoding result of previous PUSCH transmission. Although there may be other reasons/uses for this indication, it is proposed to go with significant majority (21/24) from Phase 1 and agree to following as a baseline:
Question 4	Do companies agree that for at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process? FFS details of indication. 
Note: The following 21 companies were supportive of an explicit indication in Phase 1: 
APT, Panasonic, Huawei, Lenovo, CATT, Spreadtrum, Samsung, Intel, Mediatek, LG, Nokia, OPPO, Qualcomm, Xiaomi, Apple, China Telecom, Vodaphone, Thales, ETRI, Sequans, InterDigital. 
Unless views have changed or there are additional comments, these companies are assumed to maintain support in Phase 2 and do not need to respond to this question.
	Company
	Agree/Disagree
	Additional comments

	Ericsson
	Disagree
	There is no objective to add this in the WID. If companies want to add this, they are welcome to propose it at the next plenary. RAN2 shall not spend more time on this. 
This adds unnecessary complexity, as does the other things that proponents have proposed (like signalling overhead, adding drx-HARQ-RTT-TimerUL differentiation, adding LCP restrictions [which probably will lead to increased delays for important data], limiting scheduling flexibility). There is no reason to add something just because many companies propose it, especially as none of them have provided any evaluation of potential gain. All issues brought up can be solved by the existing spec. 

	ZTE
	Disagree
	Since the intention of drx-HARQ-RTT-TimerUL is to control the DRX, we think the most important thing is to confirm that the UE is not expected to receive  dynamic grant when UE is not in Active time (i.e. NW is not expected to schedule the UE when the UE is not in Active Time), which is the same as legacy. On the other side, if the UE is in Active time (e.g. Inactivity timer is running), the NW can schedule the UE and the UL grant can be assigned to either new transmission or re-transmission for any HARQ process, which is up to NW implementation.
As a compromised way forward, we propose to limit the discussion in DRX and confirm the understanding as follow:
If the UE is in Active time, the NW can schedule the UE and the UL grant can be assigned to either new transmission or re-transmission for any HARQ process, no matter the corresponding drx-HARQ-RTT-TimerUL is running or not.
Therefore, we suggest to modify the proposal to as follows:
Do companies agree that for at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting decoding result of previous PUSCH transmission information for UE to determine how to handle drx-HARQ-RTT-TimerUL is explicitly indicated to UE per HARQ process? FFS details of indication.

	Qualcomm
	Agree (but to add a proposal)
	If this helps, we propose following way forward.
What we need is just to re-purpose the existing parameter allowedPHY-PriorityIndex in NTN (so specification impact is minimal with the proposal). If the network provides dynamic grant and includes allowedPHY-PriorityIndex in DCI, this should be sufficient to let UE know how to handle RTT timer and data from which logical channel is allowed to transmit.
If network thinks this is not beneficial, they are free to configure to allow all LCHs to use this grant even if DCI indicates allowedPHY-PriorityIndex (just to handle RTT timer).
[bookmark: _Toc29239841][bookmark: _Toc37296200][bookmark: _Toc46490326][bookmark: _Toc52752021][bookmark: _Toc52796483][bookmark: _Toc60791762]5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
2>	the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2>	maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2>	configuredGrantType1Allowed, if configured, is set to true in case the UL grant is a Configured Grant Type 1; and
2>	allowedServingCells, if configured, includes the Cell information associated to the UL grant. Does not apply to logical channels associated with a DRB configured with PDCP duplication within the same MAC entity (i.e. CA duplication) when CA duplication is deactivated for this DRB in this MAC entity; and
2>	allowedCG-List, if configured, includes the configured grant index associated to the UL grant; and
2>	allowedPHY-PriorityIndex, if configured, includes the priority index (as specified in clause 9 of TS 38.213 [6]) associated to the dynamic UL grant.
allowedPHY-PriorityIndex
This restriction applies only when the UL grant is a dynamic grant. If the field is present and the dynamic grant has a PHY-priority index, UL MAC SDUs from this logical channel can only be mapped to the dynamic grants indicating PHY-priority index equal to the values configured by this field. If the field is present and the dynamic grant does not have a PHY-priority index, UL MAC SDUs from this logical channel can only be mapped to this dynamic grant if the value of the field is p0, see TS 38.213 [13], clause 9. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any dynamic grants. Corresponds to "allowedPHY-PriorityIndex" as specified in TS 38.321 [3].



Rapporteur Summary:
Out of 3 responding companies (+21 supportive companies from Phase 1), the following table presents a summary of total responses across Phase 1 and 2 responses regarding an explicit indication to UE when gNB intends to send UL grant without waiting for decoding result of previous PUSCH transmission:
	Agree to explicit indication?
(Total responses between Phase 1 and 2)

	Agree
	Disagree

	21
	3



	Of (3) companies that do not support options in Phase 1

	Disagree
	No response

	2
	1



Additionally, the following comments were noted:
· No objective to add this in WID, and adds unnecessary complexity (e.g. signalling overhead, RTT Timer differentiation, LCP restrictions, scheduling flexibility). Issues mentioned can be solved by existing spec.
· Most important thing is to confirm that the UE is not expected to receive dynamic grant when UE is not in Active time. If UE in Active time (e.g. via Inactivity Timer) NW can schedule the UE with UL grant assigned to either new or re-transmission for any HARQ process, regardless if drx-HARQ-RTT-TimerUL is running or not.
· Can re-purpose the existing parameter allowedPHY-PriorityIndex in NTN to let UE know how to handle RTT timer.
Based on company feedback, the following is proposed based on strong majority:
Proposal 5:	For at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting for decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process. FFS details of indication. (21/24)
Conclusion
Proposal 1: 	RAN2 confirms that in addition to HARQ UL retransmission based on previous PUSCH decoding result, previous agreement on ‘enabling/disabled HARQ UL retransmission’ allows gNB to send UL grant on the same HARQ ID with less than one RTT in-between regardless of NDI state (e.g. with NDI not toggled/toggled). There is NO ‘disable’ HARQ UL retransmission (i.e. gNB could just set NDI state toggled). (14/16)
Proposal 2: 	RAN2 confirms there are two possibilities to receive an UL retransmission grant based on NW implementation: (consensus)
5) > 1 UE-gNB RTT (i.e. based on gNB decoding result of previous PUSCH transmission) 
6) < 1 UE-gNB RTT (i.e. NOT relying on gNB decoding result of previous PUSCH transmission).
Proposal 3:	For HARQ processes where gNB sends grant based on decoding result of previous PUSCH transmission, drx-HARQ-RTT-TimerUL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT. (if RAN1 decides something that requires to change this we can revisit it). (23/25)
Proposal 4:	For HARQ processes where gNB sends grant without waiting for decoding result of previous PUSCH transmission, it is FFS if drx-HARQ-RTT-TimerUL is 1) not started or; 2) set to ‘0’.” (23/25)
Proposal 5:	For at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting for decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process. FFS details of indication. (21/24)
Contact Information
	Company
	Name
	Email

	Ericsson
	Robert Karlsson
	robert.s.karlsson AT ericsson.com

	APT
	Hsin-Hsi Tsai
	hsin-hsi.tsai@fginnov.com

	ZTE
	Zhihong Qiu
	qiu.zhihong@zte.com.cn

	Qualcomm
	Bharat Shrestha
	bshrestha@qti.qualcomm.com

	Lenovo
	Min Xu
	xumin13@lenovo.com

	CATT
	Jianxiang Li
	lijianxiang@datangmobile.cn

	BT
	Salva Diaz
	salva.diazsendra@bt.com

	Huawei, HiSilicon
	Lili Zheng
	zhenglili4@huawei.com

	OPPO
	Haitao Li
	lihaitao@oppo.com

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

	Samsung
	Nishith Tripathi
	nishith.t@samsung.com

	MediaTek
	Abhishek Roy
	Abhishek.Roy@mediatek.com

	ETRI
	Miyoung Yun
	myyun@etri.re.kr

	InterDigital
	Dylan Watts
	Dylan.watts@interdigital.com



References
R2-2102013 Report of [AT113-e][103][NTN] HARQ Aspects - InterDigital
Draft_RAN2_112-e_Meeting_Report_v2
RAN2-113-e- Chair notes (Sergio)
3GPP TS 38.321 v16.3.0 Medium Access Control (MAC) protocol specification 
	11/11	

