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1	Introduction
Here we discuss the remining issues for the HARQ enhancements. 

[bookmark: _Ref178064866]2	Discussion
2.1	Void

2.2	PUR and HARQ mode B 
As Preconfigured Uplink Resources (PUR) shall be rare occasions without the need for connection setup – there is no need whatsoever to try saving PDCCH resources by not starting the UL HARQ RTT Timer. If the UE has lots of data in its buffer, it needs to enter connected mode instead. 
[bookmark: _Toc146880146][bookmark: _Hlk146839476]PUR are rare transmissions of small amounts of data without connection setup. 
[bookmark: _Toc146880147]PUR transmissions are not configured with an HARQ mode A nor HARQ mode B. HARQ mode is not applicable to PUR transmissions. 

2.3	The MAC running CR 
Here we discuss some issues remaining for the running MAC CR. 
We have this in 5.7:
[image: ]
This part 
“For non-terrestrial network, to disable or enable HARQ feedback per DL HARQ process, downlinkHARQ-FeedbackDisabled may be configured by RRC or an indication may be sent by lower layer”
is not perfectly located under 5.7 as it is about HARQ and not about PDCCH monitoring. For UL there is this in legacy text 5.4.2.1: “HARQ feedback is not applicable for asynchronous UL HARQ except if mpdcch-UL-HARQ-ACK-FeedbackConfig is configured.” and “In autonomous HARQ operation, HARQ feedback is applicable.”
Therefore, we believe the downlinkHARQ-FeedbackDisabled shall be described in 5.3.2.1 instead.
[bookmark: _Toc146880148]In 5.7 remove the addition “For non-terrestrial network, to disable or enable HARQ feedback per DL HARQ process, downlinkHARQ-FeedbackDisabled may be configured by RRC or an indication may be sent by lower layer; uplinkHARQ-Mode may be configued by RRC to set the HARQ mode per UL HARQ process.”
[bookmark: _Toc146880149]In 5.3.2.1, after “A retransmission of a bundle is also a bundle.” add one sentence “HARQ feedback may be disabled per HARQ process by configuring downlinkHARQ-FeedbackDisabled and/or indicated from lower layers.” 
Similar description is used for DL_REPETITION_NUMBER, this avoids describing the details of DCI based enabling/disabling in MAC. There is no need to stress that this is for NTN, as that is just a capability issue which normally is NOT included in MAC spec (if it was for every feature, MAC spec would become harder to read, and more difficult to maintain as any change in capabilities will result in changes in MAC). 
The UL part of addition in 5.7 “uplinkHARQ-Mode may be configued by RRC to set the HARQ mode per UL HARQ process” need reformulation, and we would like to make it explain what it is about. We propose: 
[bookmark: _Toc146880150]In 5.7, add a sentence “Monitoring of PDCCH for retransmissions may be disabled per HARQ process by configuring uplinkHARQ-Mode.” 

Then further down in 5.7 we have
[image: ]
Here the first condition is wrong because HARQ feedback can be disabled by DCI even if downlinkHARQ-FeedbackDisabled is not configured. Simplest is to just remove “if downlinkHARQ-FeedbackDisabled is not configued; or”. 
For concerns about legacy UEs, there is obviously no effect from the addition “if the HARQ feedback is enabled for the corresponding HARQ process:” because HARQ feedback is always enabled in legacy. 
[bookmark: _Toc146880151]In 5.7, remove “if downlinkHARQ-FeedbackDisabled is not configued; or” 

Then the next addition:
[image: ]
The “if the NB-IoT UE is configured with a single DL and UL HARQ process:” shall be changed to say “if the UE is an NB-IoT UE” because we have the following agreements from RAN1 LS:
Agreement
For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH in a period of Y=12(ms) from the end of reception of the NPDSCH.
RAN2’s question 3: For the above RAN1 agreement, which is the correct understanding?
· Understanding 1: For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH for the same HARQ process in a period of Y=12(ms) from the end of reception of the NPDSCH.
· Understanding 2: For a DL HARQ process with disabled HARQ feedback in NB-IoT, UE is not required to monitor NPDCCH for all the HARQ processes in a period of Y=12(ms) from the end of reception of the NPDSCH.
RAN1 response: 
Understanding 2 is the correct understanding.

[bookmark: _Toc146880152]In 5.7 location as in fig above, change “if the NB-IoT UE is configured with a single DL and UL HARQ process:” to “if NB-IoT” 

Then further down in 5.7:
[image: ]
Similar comment as previous, see agreement from RAN1 LS: 
RAN2’s question 1a: For an UL HARQ process with HARQ mode B for NB-IoT UEs, what is the minimum time between the end of NPUSCH transmission and the start of NPDCCH monitoring for the same HARQ process? 
RAN1 response: 
For a NB-IoT UE operating with two HARQ processes, for an UL HARQ process with HARQ mode B, the minimum time between the end of NPUSCH transmission and the start of NPDCCH monitoring for the same HARQ process is 1 ms.
· Note: this implies a RAN1 specification change in Rel-18.
For a NB-IoT UE operating with one HARQ process, for an UL HARQ process with HARQ mode B, the minimum time between the end of NPUSCH transmission and the start of NPDCCH monitoring is 1 ms.
· Note: this implies a RAN1 specification change in Rel-18.

[bookmark: _Toc146880153]In 5.7 location as in fig above, change “- if the NB-IoT UE is configured with single UL and DL HARQ process:” to “if NB-IoT” 

2.3	The RRC running CR 
This
	downlinkHARQ-FeedbackDisabled-DCI-r18	ENUMERATED {true} 	OPTIONAL		-- Need ON
we think need to have need code OR to be able to disable the DCI based HARQ feedback enabling/disabling. 
[bookmark: _Toc146880154]The need code for “downlinkHARQ-FeedbackDisabled-DCI-r18” shall be OR.

3	Conclusions
In the previous sections we made the following observations: 
Observation 1	PUR are rare transmissions of small amounts of data without connection setup.

Based on the discussion in the previous sections we propose the following:
Proposal 1	PUR transmissions are not configured with an HARQ mode A nor HARQ mode B. HARQ mode is not applicable to PUR transmissions.
Proposal 2	In 5.7 remove the addition “For non-terrestrial network, to disable or enable HARQ feedback per DL HARQ process, downlinkHARQ-FeedbackDisabled may be configured by RRC or an indication may be sent by lower layer; uplinkHARQ-Mode may be configued by RRC to set the HARQ mode per UL HARQ process.”
Proposal 3	In 5.3.2.1, after “A retransmission of a bundle is also a bundle.” add one sentence “HARQ feedback may be disabled per HARQ process by configuring downlinkHARQ-FeedbackDisabled and/or indicated from lower layers.”
Proposal 4	In 5.7, add a sentence “Monitoring of PDCCH for retransmissions may be disabled per HARQ process by configuring uplinkHARQ-Mode.”
Proposal 5	In 5.7, remove “if downlinkHARQ-FeedbackDisabled is not configued; or”
Proposal 6	In 5.7 location as in fig above, change “if the NB-IoT UE is configured with a single DL and UL HARQ process:” to “if NB-IoT”
Proposal 7	In 5.7 location as in fig above, change “- if the NB-IoT UE is configured with single UL and DL HARQ process:” to “if NB-IoT”
Proposal 8	The need code for “downlinkHARQ-FeedbackDisabled-DCI-r18” shall be OR.

[bookmark: _In-sequence_SDU_delivery]References
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*5.7 - Discontinuous-Reception:(DRX)]

The-MAC -entity-may-be-configured-by RRC -with-a-DRX functionality that-controls-the -UE's PDCCH ‘monitoring-
activity for-the - MAC -entity's-C-RNTL,-TPC-PUCCH-RNTI, - TPC-PUSCH-RNTI, -Semi-Persistent-Scheduling-C-RNTI-
(ifconfigured), UL-Semi-Persistent-Scheduling-V-RNTI (if-configured), eIMTA-RNTI (if-configured), SL-RNTI-(if-
configured), SL-V-RNTI(if configured), CC-RNTI(if configured), SRS-TPC-RNTI(if configured),-and-AUL-C-RNTI
(if-configured).-When-in RRC_CONNECTED, if DRX ‘is-configured, the-MAC -entity-is-allowed to-monitor-the PDCCH-
discontinuously-using-the DRX -operation-specified-in-this-clause; -otherwise the-MAC -entity monitors-the PDCCH-
continuously.-When-using DRX -operation, the-MAC -entity-shall-also-monitor PDCCH according to-requirements-found-
in-other-clauses-of-this-specification. RRC -controls-DRX -operation-by-configuring the timers-onDurationTimer, drx-
InactivityTimer, drx-RetransmissionTimer-(for HARQ-processes-scheduled-using:1ms-TTL -one-per- DL -HARQ-process-
except-for the-broadcast-process), drx-RetransmissionTimerShortTTI(for HARQ processes-scheduled using-short TTL,-
one-per DL-HARQ-process), drx-ULRetransmissionTimer-(for HARQ-processes scheduled using-1ms‘TTL, -one-per-
asynchronous UL -HARQ ‘process), drx-ULRetransmissionTimerShortTTI-(for HARQ-processes-scheduled-using short-
TTL, -one-per-asynchronous-UL-HARQ-process), the longDRX-Cycle, the-value -of the drxStartOfffset-and -optionallythe-
drxShortCycleTimer-and-shortDRX-Cycle.-A-HARQRTT timer-per DL-HARQprocess-(except-for the-broadcast-
process)-and UL HARQ-RTT Timer-per-asynchronous UL -HARQprocess-is-also-defined-(see-clause-7.7). For-non-
terrestrial network. to-disable-or-enable- HARQ-feedback-per-DL-HARQ process. - downlinkHARQ-FeedbackDisabled:
may-be-configured by RRC -or-an-indication -maybesent-by lower-layer: -uplinkHARQ-Mode-may be-configued by RRC-
to-set-the HARQ-mode-per-UL-HARQprocess.{

Editor’s-Note: Discuss if the-downlinkHARQ-FeedbackDisabled needs to-be-described-in-5.3.2.1 instead-of here-in-5.7.9

‘When-a-DRX -cycle-is-configured, the-Active-Time-includes-the time-while:q
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- - if'the PDCCH-indicates-a-DL -transmission-or-if-a-DL -assignment has-been-configured-for this-subframe:
- - ifthe-UE-is-an-NB-IoT-UE,-a-BL-UE -or-a-UE in-enhanced-coverage:

- - if'downlinkHARQ-FeedbackDisabled-is not-configued; -orf

- - if'the-HARQ feedback is-enabled-for the corresponding-HARQ -process:q

- - if'lower-layers-have-indicated-scheduling-of transmission-of multiple TBs:

- - start-the - HARQ-RTT ‘Timers-for-al - HARQ-processes-corresponding to-the 'scheduled TBs-in-
the subframe-containing the-last repetition-of'the PDSCH corresponding to-the-last-scheduled-
TB:Y

- else:|

- - start-the - HARQ-RTT ‘Timer-forthe -corresponding ' HARQ process-in-the-subframe-containing-
the-last repetition-of'the-corresponding PDSCH ‘reception; |
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- - start-the - HARQ-RTT ‘Timer-forthe -corresponding ' HARQ process-in-the-subframe-containing-
the-last repetition-of'the-corresponding PDSCH ‘reception; |

- - else-if-the- HARQ-feedback is-disabled -forthe-corresponding - HARQ -process:

-iifthe 'NB-IoT -UE is-configured -with-a-single-DL -and -UL -HARQ -process:{

- - start-or restart-drx-Inactivity Timer-in-the subframe -containing the-last-repetition-of'the-
corresponding PDSCH -reception-+-12-subframes-+-deltaPDCCH, -where-deltaPDCCH ‘is the-
interval starting -from the-subframe-containing the last repetition-of-the-corresponding - PDSCH -
reception-plus-12 subframesto-the-first-subframe-of-the -next PDCCH -occasion.|

Editor’s-Note: Discuss-if-the-condition-““if‘the NB-IoT -UE-is-configured -with-single-UL-and-DL-HARQprocess”-can-be-

removed-by-following-LS-response-from-RAN1-
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- > if-mpdcch-UL-HARQ-ACK-FeedbackConfig-is-configured-and-an-UL-HARQ-ACK -feedback hasnot-been-
received-on'PDCCH -until the-last-repetition-of-the-corresponding PUSCH transmission:{

- - if'the-corresponding HARQ -process-is not-configured-aswith HARQ ‘mode ‘BhargModeB-|

- - start-or restart-the drx-ULRetransmissionTimer-for-the-corresponding- HARQ -process-in-the-
subframe-containing the-last -repetition-of-the-corresponding PUSCH transmission;§

- - if'the-corresponding - HARQ process-is-configured -aswith-HARQ mode BhargModeB:|

--if'the-NB-IoT-UE is-configured withsingle-UL -and-DL -HARQ -process

- - starts-or restart-drx-Inactivity Timer-in-the-subframe-containing -the-last repetition-of-the -corresponding -
PUSCH ‘transmission+1 -subframe —+-deltaPDCCH, -where deltaPDCCH is-the -interval -starting -from-
the-subframe -containing the-last-repetition-of'the-corresponding PUSCH -transmission-plus-1-
subframesto-thefirst-subframe-of'the next- PDCCH -occasion..

Editor’s-Note: Discuss-if-the-condition-““if‘the NB-IoT -UE-is-configured -with-single-UL-and-DL-HARQprocess”-can-be-
removed-by-following-LS-response-from-RAN1-





