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Introduction
At the RAN#86 meeting, the Study Item on “Study on solutions for NR to support non-terrestrial network” was completed [1] and the corresponding work item was then approved and later updated at RAN#93 [2]. The work item aims to specify the enhancements identified for NR NTN and has the following RAN2 objectives on user plane aspects:
· MAC
· Random access:
· Definition of an offset for the start of the ra-ResponseWindow for NTN.
· Introduction of an offset for the start of the ra-ContentionResolutionTimer to resolve Random access contention
· Solutions for resolving preamble ambiguity and extension of RAR window.
· Adaptation for Msg-3 scheduling
· Only for the case with pre-compensation of timing and frequency offset at UE side)
· [bookmark: _Hlk45617713]Enhancement on UL scheduling to reduce scheduling latency.
· DRX: 
· If HARQ feedback is enabled, introduction of offset for drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
· If HARQ is turned off per HARQ process, adaptions in HARQ procedure
· Scheduling Request: Extension of the value range of sr-ProhibitTimer 
· RLC
· Status reporting: Extension of the value range of t-Reassembly
· Sequence Numbers: extension of the SN space only for GEO scenarios 
· PDCP
· SDU discard: Extension of the value range of discardTimer.
· Sequence Numbers: extension of the SN space for GEO scenarios.

In this paper, we discuss the remaining NR adaptations for MAC to support NTN.

Terminology and specification modelling 
Modelling uplinkHARQ-DRX-LCP-Mode
The uplinkHARQ-DRX-LCP-Mode-r17 is used to control two things: 
1) The DRX behaviour per HARQ process ID 
2) Facilitate LCHs to be mapped only to certain HARQ process IDs that have a wanted DRX behaviour, that is, allowing LCHs to have a new logical channel prioritization (LCP) restriction per HARQ process ID 
The first purpose is about DRX behaviour, and the second purpose have nothing to do with retransmissions but all to do with new transmissions. The second purpose is not directly related to the new signalling and the behaviour controlled by it. Therefore, the terminology to describe this functionality shall not contain the word “state”. 
[bookmark: _Toc90644457][bookmark: _Toc90929505][bookmark: _Toc90929664][bookmark: _Toc90935293][bookmark: _Toc90935391][bookmark: _Toc90939976][bookmark: _Toc91104968][bookmark: _Toc91154667][bookmark: _Toc91154760][bookmark: _Toc91155373][bookmark: _Toc91168082][bookmark: _Toc92745170][bookmark: _Toc92791905][bookmark: _Toc92798142][bookmark: _Toc92798202]The uplinkHARQ-DRX-LCP-Mode-r17 is not related to HARQ retransmissions, though it may be used by the network for HARQ processes with a certain HARQQ retransmission behaviour. 
[bookmark: _Toc90644458][bookmark: _Toc90929506][bookmark: _Toc90929665][bookmark: _Toc90935294][bookmark: _Toc90935392][bookmark: _Toc90939977][bookmark: _Toc91104969][bookmark: _Toc91154668][bookmark: _Toc91154761][bookmark: _Toc91155374][bookmark: _Toc91168083][bookmark: _Toc92745171][bookmark: _Toc92791906][bookmark: _Toc92798143][bookmark: _Toc92798203]The affected behaviour of uplinkHARQ-DRX-LCP-Mode-r17 is not related to a HARQ state, it is related to a DRX behaviour or a DRX mode. 

As LCP effects of uplinkHARQ-DRX-LCP-Mode-r17 are secondary effects that may not be used by the network configuration (that is, the network may configure only uplinkHARQ-DRX-LCP-Mode-r17 to affect the DRX behaviour but not configure allowedHARQ-DRX-LCP to affect the LCP behaviour), we propose to drop “LCP” from the name. 
[bookmark: _Toc90375250][bookmark: _Toc90375297][bookmark: _Toc90644459][bookmark: _Toc90644493][bookmark: _Toc90929507][bookmark: _Toc90929541][bookmark: _Toc90929666][bookmark: _Toc90929700][bookmark: _Toc90935295][bookmark: _Toc90935330][bookmark: _Toc90935393][bookmark: _Toc90935428][bookmark: _Toc90939978][bookmark: _Toc90940014][bookmark: _Toc91104970][bookmark: _Toc91105006][bookmark: _Toc91154669][bookmark: _Toc91154703][bookmark: _Toc91154762][bookmark: _Toc91154796][bookmark: _Toc91155375][bookmark: _Toc91155409][bookmark: _Toc91168084][bookmark: _Toc91168118][bookmark: _Toc92745172][bookmark: _Toc92745206][bookmark: _Toc92791907][bookmark: _Toc92791941][bookmark: _Toc92798144][bookmark: _Toc92798178][bookmark: _Toc92798204][bookmark: _Toc92798238]Rename the uplinkHARQ-DRX-LCP-Mode-r17 to uplinkHARQ-DRX-Mode-r17. 
The field description needs updating too.
[bookmark: _Toc90644460][bookmark: _Toc90644494][bookmark: _Toc90929508][bookmark: _Toc90929542][bookmark: _Toc90929667][bookmark: _Toc90929701][bookmark: _Toc90935296][bookmark: _Toc90935331][bookmark: _Toc90935394][bookmark: _Toc90935429][bookmark: _Toc90939979][bookmark: _Toc90940015][bookmark: _Toc91104971][bookmark: _Toc91105007][bookmark: _Toc91154670][bookmark: _Toc91154704][bookmark: _Toc91154763][bookmark: _Toc91154797][bookmark: _Toc91155376][bookmark: _Toc91155410][bookmark: _Toc91168085][bookmark: _Toc91168119][bookmark: _Toc92745173][bookmark: _Toc92745207][bookmark: _Toc92791908][bookmark: _Toc92791942][bookmark: _Toc92798145][bookmark: _Toc92798179][bookmark: _Toc92798205][bookmark: _Toc92798239]Change the field description of uplinkHARQ-DRX-Mode-r17 to “Used to set the DRX mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQ-DRX modeA and a bit set to zero identifies a HARQ process with HARQ-DRX modeB.”. 
As we have decided uplinkHARQ-DRX-LCP-Mode-r17 is signalled in the PUSCH-ServingCellConfig we think we need to indicate this in the introduction of it in the DRX section 5.7 that now reads:
-	uplinkHARQ-DRX-LCP-Mode (optional): the configuration to set the HARQ DRX-LCP mode per UL HARQ process.
[bookmark: _Toc90935297][bookmark: _Toc90935332][bookmark: _Toc90935395][bookmark: _Toc90935430][bookmark: _Toc90939980][bookmark: _Toc90940016][bookmark: _Toc91104972][bookmark: _Toc91105008][bookmark: _Toc91154671][bookmark: _Toc91154705][bookmark: _Toc91154764][bookmark: _Toc91154798][bookmark: _Toc91155377][bookmark: _Toc91155411][bookmark: _Toc91168086][bookmark: _Toc91168120][bookmark: _Toc92745174][bookmark: _Toc92745208][bookmark: _Toc92791909][bookmark: _Toc92791943][bookmark: _Toc92798146][bookmark: _Toc92798180][bookmark: _Toc92798206][bookmark: _Toc92798240]Change the MAC spec description of uplinkHARQ-DRX-LCP-Mode in the beginning of 5.7 of running MAC CR to “uplinkHARQ-DRX-Mode (optional per HARQ process and per Serving Cell): the configuration to set the HARQ DRX-LCP mode per UL HARQ process per Serving Cell”. 

Modelling the drx-HARQ-RTT-TimerDL/UL
When the drx HARQ RTT timers are extended for some HARQ processes and not extended for some HARQ process (in UL respectively DL), the description in MAC spec section 5.7 becomes messy as it in legacy always refer to the RRC parameters (drx-HARQ-RTT-TimerDL/UL) while the timer values will depend on the HARQ process ID. 
We note that the running MAC CR is now using the RRC parameter drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL and setting them as if they were UE variables that can be changed autonomously by the UE. Further, it is unclear what happens when there is a reconfiguration of the fields that are per HARQ process, if one HP ID is changed from extended to not extended. 

To avoid the ambiguity of what the UE shall do with received RRC parameters we propose to introduce two helper variables HARQ_RTT_TIMER_DL and HARQ_RTT_TIMER_UL (compare to how REPETITION_NUMBER or PREAMBLE_INDEX is used). Then in all procedural text drx-HARQ-RTT-TimerDL is replaced by HARQ_RTT_TIMER_DL and HARQ_RTT_TIMER_UL replaces drx-HARQ-RTT-TimerUL. 

For example, in the MAC running CR the first part can be changed as follows: 

The following UE variables are used for the DRX operation:
-	HARQ_RTT_TIMER_DL (per downlink HARQ process, except for the broadcast process): the duration after receiving a PDSCH transmission until the drx-RetransmissionTimerDL is started;
-	HARQ_RTT_TIMER_UL (per uplink HARQ process): the duration after a PUSCH transmission until the drx-RetransmissionTimerUL is started.
When DRX is configured, the MAC entity shall:
1>	if in a non-terrestrial networks, for a HARQ process not configured with downlinkHARQ-FeedbackDisabled or if configured with downlinkHARQ-FeedbackDisabled and downlink HARQ feedback is enabled:
2> set HARQ_RTT_TIMER_DL to drx-HARQ-RTT-TimerDL plus UE-gNB RTT.
1>	else:
2> set HARQ_RTT_TIMER_DL to drx-HARQ-RTT-TimerDL.
1>	if a MAC PDU is received in a configured downlink assignment:




2>	start the HARQ_RTT_TIMER_DLdrx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
NOTE X:	If Serving cell is configured with downlinkHARQ-FeedbackDisabled and DL HARQ feedback is disabled, HARQ_RTT_TIMER_DL is not started for the corresponding HARQ process.

[bookmark: _Toc90939981][bookmark: _Toc90940017][bookmark: _Toc91104973][bookmark: _Toc91105009][bookmark: _Toc91154672][bookmark: _Toc91154706][bookmark: _Toc91154765][bookmark: _Toc91154799][bookmark: _Toc91155378][bookmark: _Toc91155412][bookmark: _Toc91168087][bookmark: _Toc91168121][bookmark: _Toc92745175][bookmark: _Toc92745209][bookmark: _Toc92791910][bookmark: _Toc92791944][bookmark: _Toc92798147][bookmark: _Toc92798181][bookmark: _Toc92798207][bookmark: _Toc92798241]RAN2 to discuss introducing two helper variables HARQ_RTT_TIMER_DL and HARQ_RTT_TIMER_UL to avoid the current Running MAC CR ambiguity introduced by the UE autonomously setting the RRC fields drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.

Modelling the allowedHARQ-DRX-LCP
At RAN2#116 [3] it was agreed that: 
1.	For at least dynamic grants, if uplinkHARQ-DRX-LCP-Mode-r17 is configured, the following LCH to HARQ process mapping rules are supported: 
	1) LCH is mapped only to a HARQ process configured with HARQ mode A;
	2) LCH is mapped only to a HARQ process configured with HARQ mode B;
	3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).
In the running RRC CR this mapping parameter was introduced and called allowedHARQ-DRX-LCP to control mapping from LCH to grants for dynamic grants: 

        allowedHARQ-DRX-LCP    ENUMERATED (modeA, modeB)          OPTIONAL  -- Need S
        -- Editor’s note: FFS on naming of the field and the modes/states

[bookmark: _Toc90644461][bookmark: _Toc90929509][bookmark: _Toc90929668][bookmark: _Toc90935298][bookmark: _Toc90935396][bookmark: _Toc90939982][bookmark: _Toc91104974][bookmark: _Toc91154673][bookmark: _Toc91154766][bookmark: _Toc91155379][bookmark: _Toc91168088][bookmark: _Toc92745176][bookmark: _Toc92791911][bookmark: _Toc92798148][bookmark: _Toc92798208]The allowedHARQ-DRX-LCP shall map to one of the possible values of uplinkHARQ-DRX -Mode-r17. 
In the allowedHARQ-DRX-LCP the LCP effects are implicit as it is part of the LogicalChannelConfig and the other allowedXXXXX parameters do not have LCP as part of their name. Further, the other allowedXXXXX has at the end an indication what the parameter has in it (CG-List or PriorityIndex) which we think shall be appended to this field too. Therefore, to align allowedHARQ-DRX-LCP to the other parameters configured in LogicalChannelConfig and to make it clearer what the parameter does, we propose: 
[bookmark: _Toc90375251][bookmark: _Toc90375298][bookmark: _Toc90644462][bookmark: _Toc90644495][bookmark: _Toc90929510][bookmark: _Toc90929543][bookmark: _Toc90929669][bookmark: _Toc90929702][bookmark: _Toc90935299][bookmark: _Toc90935333][bookmark: _Toc90935397][bookmark: _Toc90935431][bookmark: _Toc90939983][bookmark: _Toc90940018][bookmark: _Toc91104975][bookmark: _Toc91105010][bookmark: _Toc91154674][bookmark: _Toc91154707][bookmark: _Toc91154767][bookmark: _Toc91154800][bookmark: _Toc91155380][bookmark: _Toc91155413][bookmark: _Toc91168089][bookmark: _Toc91168122][bookmark: _Toc92745177][bookmark: _Toc92745210][bookmark: _Toc92791912][bookmark: _Toc92791945][bookmark: _Toc92798149][bookmark: _Toc92798182][bookmark: _Toc92798209][bookmark: _Toc92798242]Rename the allowedHARQ-DRX-LCP to allowedHARQ-DRX-Mode. 
Further, the field description of allowedHARQ-DRX-Mode shall be aligned to the field descriptions of the other allowedXXXXXX fields: 
[bookmark: _Toc90375252][bookmark: _Toc90375299][bookmark: _Toc90644463][bookmark: _Toc90644496][bookmark: _Toc90929511][bookmark: _Toc90929544][bookmark: _Toc90929670][bookmark: _Toc90929703][bookmark: _Toc90935300][bookmark: _Toc90935334][bookmark: _Toc90935398][bookmark: _Toc90935432][bookmark: _Toc90939984][bookmark: _Toc90940019][bookmark: _Toc91104976][bookmark: _Toc91105011][bookmark: _Toc91154675][bookmark: _Toc91154708][bookmark: _Toc91154768][bookmark: _Toc91154801][bookmark: _Toc91155381][bookmark: _Toc91155414][bookmark: _Toc91168090][bookmark: _Toc91168123][bookmark: _Toc92745178][bookmark: _Toc92745211][bookmark: _Toc92791913][bookmark: _Toc92791946][bookmark: _Toc92798150][bookmark: _Toc92798183][bookmark: _Toc92798210][bookmark: _Toc92798243]Change the allowedHARQ-DRX-Mode field description to “If the field is present, UL MAC SDUs from this logical channel can only be mapped to a grant associated with a HARQ process ID not configured with a uplinkHARQ-DRX-Mode or to a grant associated with a HARQ process ID configured with uplinkHARQ-DRX-Mode indicating a value equal to the value configured by this field. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any grant.”

Configured grants
For a configured grant configuration, the network may configure configuredGrantTimer or not. 
If configuredGrantTimer is configured for a CG-config, it means HARQ processes will not be used for a new CG transmission while it is running, and this allows the gNB to schedule retransmissions of that HARQ process ID (HP ID), if needed. When configuredGrantTimer is configured for a CG-config and periodicity is lower than the HARQ RTT, new CG transmissions may reuse a HP ID before a HARQ RTT has elapsed. 
If configuredGrantTimer is not configured for a CG-config and the periodicity is less than the HARQ RTT, then the HP IDs will be reused before a HARQ RTT has elapsed when the UE has UL data to transmit. If configuredGrantTimer is not configured for a CG-config and the periodicity is longer than the HARQ RTT, retransmission of a HP ID is possible based on the UL decoding result. 
[bookmark: _Toc71583443][bookmark: _Toc71583474][bookmark: _Toc71583799][bookmark: _Toc71583830][bookmark: _Toc75973810][bookmark: _Toc76123805][bookmark: _Toc76133898][bookmark: _Toc76138094][bookmark: _Toc76138194][bookmark: _Toc76138897][bookmark: _Toc76139256][bookmark: _Toc79071810][bookmark: _Toc79072895][bookmark: _Toc79077605][bookmark: _Toc79077693][bookmark: _Toc79077898][bookmark: _Toc79079456][bookmark: _Toc79079538][bookmark: _Toc79083844][bookmark: _Toc79097458][bookmark: _Toc79097540][bookmark: _Toc85052843][bookmark: _Toc85052925][bookmark: _Toc85096727][bookmark: _Toc85108140][bookmark: _Toc85108535][bookmark: _Toc85109474][bookmark: _Toc85110606][bookmark: _Toc85115187][bookmark: _Toc85115222][bookmark: _Toc85115866][bookmark: _Toc85118731][bookmark: _Toc85190242][bookmark: _Toc85190952][bookmark: _Toc85527036][bookmark: _Toc85756732][bookmark: _Toc85758419][bookmark: _Toc85758488][bookmark: _Toc85758953][bookmark: _Toc85762079][bookmark: _Toc89867292][bookmark: _Toc90375253][bookmark: _Toc90644464][bookmark: _Toc90929512][bookmark: _Toc90929671][bookmark: _Toc90935301][bookmark: _Toc90935399][bookmark: _Toc90939985][bookmark: _Toc91104977][bookmark: _Toc91154676][bookmark: _Toc91154769][bookmark: _Toc91155382][bookmark: _Toc91168091][bookmark: _Toc92745179][bookmark: _Toc92791914][bookmark: _Toc92798151][bookmark: _Toc92798211][bookmark: _Toc61363900][bookmark: _Toc61387928][bookmark: _Toc61430047][bookmark: _Toc61536363][bookmark: _Toc61537068][bookmark: _Toc61537121][bookmark: _Toc61538504][bookmark: _Toc61539886][bookmark: _Toc61547784][bookmark: _Toc61549973][bookmark: _Toc61550039][bookmark: _Toc61559530][bookmark: _Toc61559579][bookmark: _Toc61559628][bookmark: _Toc61561659][bookmark: _Toc68051368][bookmark: _Toc68054740][bookmark: _Toc68058467][bookmark: _Toc68058654][bookmark: _Toc68058734][bookmark: _Toc68084302][bookmark: _Toc68086947][bookmark: _Toc68086979][bookmark: _Toc68089283][bookmark: _Toc68089315][bookmark: _Toc68089654][bookmark: _Toc68089686][bookmark: _Toc68092644][bookmark: _Toc68092676][bookmark: _Toc68101310][bookmark: _Toc68101342][bookmark: _Toc68102171][bookmark: _Toc68102203][bookmark: _Toc68131993][bookmark: _Toc68132025][bookmark: _Toc68132095][bookmark: _Toc68132126][bookmark: _Toc68186264][bookmark: _Toc68186291][bookmark: _Toc68194643][bookmark: _Toc68194670][bookmark: _Toc68206685][bookmark: _Toc68206708][bookmark: _Toc68206861][bookmark: _Toc68206884][bookmark: _Toc68208234][bookmark: _Toc68208257][bookmark: _Toc68208353][bookmark: _Toc68208376][bookmark: _Toc68208463][bookmark: _Toc68208486][bookmark: _Toc68210373][bookmark: _Toc68210396][bookmark: _Toc71287122][bookmark: _Toc71287148][bookmark: _Toc71290771][bookmark: _Toc71290795][bookmark: _Toc71499444][bookmark: _Toc71499468][bookmark: _Toc71510022][bookmark: _Toc71510050][bookmark: _Toc71511214][bookmark: _Toc71511242][bookmark: _Toc71512952][bookmark: _Toc71512979][bookmark: _Toc71513622][bookmark: _Toc71513649][bookmark: _Toc71515853][bookmark: _Toc71515880][bookmark: _Toc71516082][bookmark: _Toc71516111][bookmark: _Toc71516355][bookmark: _Toc71516382][bookmark: _Toc71521300][bookmark: _Toc71521327][bookmark: _Toc71521417][bookmark: _Toc71521444][bookmark: _Toc71552913][bookmark: _Toc71552940][bookmark: _Toc71553843][bookmark: _Toc71553870][bookmark: _Toc71554054][bookmark: _Toc71554081][bookmark: _Toc71576447][bookmark: _Toc71576476][bookmark: _Toc71576544][bookmark: _Toc71576573][bookmark: _Toc71576844][bookmark: _Toc71576873][bookmark: _Toc71579778][bookmark: _Toc71579807][bookmark: _Toc71581454][bookmark: _Toc71581483][bookmark: _Toc71583065][bookmark: _Toc71583094][bookmark: _Toc71583347][bookmark: _Toc71583378]Configured grants can be configured with or without HARQ retransmissions in Rel-15. 
[bookmark: _Toc85109475][bookmark: _Toc85110607][bookmark: _Toc85115188][bookmark: _Toc85115223][bookmark: _Toc85115867][bookmark: _Toc85118732][bookmark: _Toc85190243][bookmark: _Toc85190953][bookmark: _Toc85527037][bookmark: _Toc85756733][bookmark: _Toc85758420][bookmark: _Toc85758489][bookmark: _Toc85758954][bookmark: _Toc85762080][bookmark: _Toc89867293][bookmark: _Toc90375254][bookmark: _Toc90644465][bookmark: _Toc90929513][bookmark: _Toc90929672][bookmark: _Toc90935302][bookmark: _Toc90935400][bookmark: _Toc90939986][bookmark: _Toc91104978][bookmark: _Toc91154677][bookmark: _Toc91154770][bookmark: _Toc91155383][bookmark: _Toc91168092][bookmark: _Toc92745180][bookmark: _Toc92791915][bookmark: _Toc92798152][bookmark: _Toc92798212]Configured grants can be configured with or without reusing HARQ process IDs before a HARQ RTT has elapsed in Rel-15. 
As legacy supports configured grants with or without retransmissions based on the UL decoding result, there is no need to introduce a new way to set if retransmissions are expected or not for configured grants.
[bookmark: _Toc90375255][bookmark: _Toc90375300][bookmark: _Toc90644466][bookmark: _Toc90644497][bookmark: _Toc90929514][bookmark: _Toc90929545][bookmark: _Toc90929673][bookmark: _Toc90929704][bookmark: _Toc90935303][bookmark: _Toc90935335][bookmark: _Toc90935401][bookmark: _Toc90935433][bookmark: _Toc90939987][bookmark: _Toc90940020][bookmark: _Toc91104979][bookmark: _Toc91105012][bookmark: _Toc91154678][bookmark: _Toc91154709][bookmark: _Toc91154771][bookmark: _Toc91154802][bookmark: _Toc91155384][bookmark: _Toc91155415][bookmark: _Toc91168093][bookmark: _Toc91168124][bookmark: _Toc92745181][bookmark: _Toc92745212][bookmark: _Toc92791916][bookmark: _Toc92791947][bookmark: _Toc92798153][bookmark: _Toc92798184][bookmark: _Toc92798213][bookmark: _Toc92798244]For configured grants, reuse the legacy way to set if retransmissions based on uplink decoding result are expected or not.

There is one issue with CG combined with blind retransmissions – if a blind retransmission grant is received, the configuredGrantTimer (if configured) is restarted, thus blind retransmissions mean the next new CG transmission on that HARQ process is delayed. This is not a big issue as it is always better to configure the CG with robust modulation and coding to avoid having to send new CG reactivation (and to avoid the need for blind retransmissions) with new grant according a new link adaptation decision. Further, sending blind retransmissions uses PDCCH resources which defeat one of the purposes of configured grants. If blind retransmissions are needed for configured grants, it may be better to send a new CG activation with more robust coding. Thus, configured grants are not so useful to combine with blind retransmission as no PDCCH resources are saved and power consumption may increase, and a blind retransmission makes the UE unreachable while configuredGrantTimer is running.
Further, a blind retransmission grant may arrive at the UE when the UE has skipped transmission because of no data to send, the blind retransmission CS-RNTI scheduled grant will then be skipped by the UE even if new data has arrived in the UE buffer. This is not the case if a dynamic C-RNTI grant is skipped due to no UL data and a blind C-RNTI retransmission arrive – then the UE will send the new data instead of skipping the blind retransmission. 
[bookmark: _Toc89867294][bookmark: _Toc90375256][bookmark: _Toc90644467][bookmark: _Toc90929515][bookmark: _Toc90929674][bookmark: _Toc90935304][bookmark: _Toc90935402][bookmark: _Toc90939988][bookmark: _Toc91104980][bookmark: _Toc91154679][bookmark: _Toc91154772][bookmark: _Toc91155385][bookmark: _Toc91168094][bookmark: _Toc92745182][bookmark: _Toc92791917][bookmark: _Toc92798154][bookmark: _Toc92798214]Configured grants are not suitable to combine with blind retransmissions. 
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For configured grants, the DRX behaviour can be controlled in the same way as for dynamic grants. 
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For the LCP mapping for configured grants, there is already the existing method to map a certain LCH to a configured grant, that is the allowedCG-List. For simplicity, we can reuse uplinkHARQ-DRX- Mode and allowedHARQ-DRX-Mode to set mapping restrictions for configured grants, even though there is the existing allowedCG-List. 
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At RAN2#116 the following was decided
3. configuredGrantTimer can be extended in NTN. FFS details of when extension is applicable and method of extention.

From RRC spec: 
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },
    configuredGrantTimer                INTEGER (1..64)                                                         OPTIONAL,   -- Need R
    periodicityExt-r16                      INTEGER (1..5120)                                           OPTIONAL,   -- Need R

	configuredGrantTimer
Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity. When cg-RetransmissonTimer is configured, if HARQ processes are shared among different configured grants on the same BWP, configuredGrantTimer * periodicity is set to the same value for the configurations that share HARQ processes on this BWP.

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

	periodicityExt
This field is used to calculate the periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5,8.2). If this field is present, the field periodicity is ignored.
The following periodicites are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 640.
30 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 1280.
60 kHz with normal CP:	periodicityExt*14, where periodicityExt has a value between 1 and 2560.
60 kHz with ECP:	periodicityExt*12, where periodicityExt has a value between 1 and 2560.
120 kHz:	periodicityExt*14, where periodicityExt has a value between 1 and 5120.



In the case that the periodicity of a configured grant is short and the RTT is long in comparison to the periodicity, for example in GEO, it may not be possible to configure the configuredGrantTimer to cover a full HARQ RTT. One use case for such a configuration is to have a CG for BSRs, for example a short periodicity of 5 ms and disallow all LCHs from using this CG, then the maximum value for configuredGrantTimer of 64 times periodicity is only 320 ms which is much shorter than the HARQ RTT in GEO. We propose to add values that allows covering one RTT for GEO when periodicity is 1 ms, but it is not needed to cover more than one RTT in GEO as that will give unreasonable long delays. Further it is not necessary to allow all intermediate RTTs, to save some signalling.
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Semi-persistent scheduling
When semi-persistent scheduling (SPS) is configured in NTNs, we can use the already agreed methods to enable/disable HARQ feedback per HARQ process ID. We can configure the HP IDs of configured downlink assignment where some HP IDs are with HARQ feedback and some without. 
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Some configurations of downlinkHARQ-FeedbackDisabled-r17 may result in non-optimal behaviour, but that can be left to the network implementation to ensure correct operation.
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DRX retransmission timers
The drx-RetransmissionTimerDL 
In case HARQ feedback is disabled, RAN2 agreed that the drx-HARQ-RTT-TimerDL is not started. This means that drx-RetransmissionTimerDL will not be started. 
Some have argued that this will not allow the gNB to send blind retransmission assignments to the UE, but when the UE receives PDCCH indicating a new transmission (DL or UL), the drx-InactivityTimer is (re)started which will allow for plenty of blind retransmissions spread out in time. The DL HARQ processes with disabled feedback are supposed to be used for HARQ processes that are reused before a RTT has passed, thus there is no need to keep the UE monitoring PDCCH longer than what it will be doing due to drx-InactivityTimer running.
For DL SPS, if HARQ feedback is disabled then neither the drx-InactivityTimer nor drx-HARQ-RTT-TimerDL will be started when the UE receives a PDU. This is a small drawback, as the gNB may not be able to send opportunistic blind retransmission assignments to the UE except when the UE wakes up for a drx-OnDurationTimer. In general link adaptation for SPS need to be more robust in order to decrease the frequency of SPS activation (with updated modulation and coding scheme) and we may even configure pdsch-AggregationFactor (bundling) either separate for the SPS configuration or for all PDSCH transmissions. Thus, SPS in no reason for changing the start of drx-RetransmissionTimerDL for HARQ processes with disabled HARQ feedback. 
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The drx-RetransmissionTimerUL

At RAN2#114-e the following was agreed:

Agreements via email (from offline 103):
1. RAN2 working assumption: Offset for drx-HARQ-RTT-TimerUL is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it).
2. drx-RetransmissionTimerDL timer length is not extended in NTN

Agreements:
1. The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.

Some companies argue for starting the drx-RetransmissionTimerUL immediately after the PUSCH transmission to allow for blind retransmissions in case the drx-HARQ-RTT-TimerUL is disabled (this would be equivalent to using the value zero for drx-HARQ-RTT-TimerUL). This is not necessary, as the UE will anyway start (or restart) drx-InactivityTimer when receiving a grant for a new transmission (as well as when receiving an assignment for new transmission) allowing plenty of opportunities for opportunistic blind retransmissions. 
In case the RTT is very long as in GEO – it is not efficient to extend drx-RetransmissionTimerUL (nor drx-InactivityTimer), to allow blind retransmissions at any time (this would be similar to not configure DRX at all), as this will waste UE power. In such cases, we can utilize the drx-onDurationTimer for blind opportunistic retransmissions to reduce the energy consumption. 
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If drx-RetransmissionTimerUL is started after each PUSCH transmission to allow for further blind retransmissions after a blind retransmission, lots of UE energy will be wasted as most of the time there is no blind retransmission. 
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HARQ in NTN
In this section we go through changes to HARQ handling and scheduling for support of NTNs.
Repetition/bundling based HARQ retransmissions
At RAN2#114-e the following agreement was made concerning repetitions/bundling:
3. Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated per HARQ process via DCI (as in legacy).

This agreement is incorrect as it only considers part of the Rel-16 additions to bundling (bundling is called repetition in RAN1). There is also semi-static RRC configuration of bundling from Rel-15 (see repK, pdsch-AggregationFactor and pusch-AggregationFactor) and in Rel-16 for SPS (see pdsch-AggregationFactor-r16). As bundling may be very useful to achieve robustness in NTNs, all options for bundling shall be supported. Therefore, we propose to revise the previous agreement. 
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[bookmark: _Ref68087703]Handling HARQ failures without HARQ retransmissions
If there are no HARQ retransmissions we must rely on link adaptation and RLC AM for robustness. The gNB may tune the RLC parameters t-PollRetransmit, t-Reassembly, pollPDU, pollByte and t-StatusProhibit of each bearer to increase the frequency of status reports. 
Here we consider how to improve the communication by increasing the frequency of RLC status reports and by enabling the UE and gNB to faster detect that there are outstanding RLC AM SDUs that may need retransmission as well as increasing the gNB knowledge of the UE uplink buffer content. 
For the DL, the gNB may proactively poll for RLC status reports more often to increase the number of status reports so that RLC retransmissions can be faster if a HARQ transmission fails. 
For the UL, the gNB may proactively send RLC status reports, for example after a HARQ transmission fails, however it is difficult for the gNB to know which LCH the failed data belongs to. 

Adding in-flight BSRs
To help the gNB in estimating what data is lost in transmissions to know which LCH to send RLC status reports for, we propose to add an “in-flight BSR”. The in-flight BSR shall report the RLC AM buffer status of RLC AM data that is waiting for RLC ACK/NACK (the data in RLC that will be retransmitted if an RLC NACK is received).
When the gNB receives the BSR with in-flight buffer indication it can compare the LCH data received with the in-flight buffer indication and deduce that data has been lost since the RLC entity has in-flight buffer but no data was received.
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For example, in uplink if RLC data lost by HARQ failure do not contain an RLC poll (not the last data in the RLC buffer), RLC receiver in gNB need to detect an outstanding RLC SN (if next transmission do not fail HARQ) and start t-Reassembly, then RLC t-Reassembly need to expire and gNB can send a status report. With the new BSR, the gNB can send an RLC status report immediately when a new BSR is received (for example when gNB knows some data was failed in HARQ, if gNB knows there is some data that is waiting a HARQ retransmission it can refrain from sending an early RLC status report), which may be at the same time as the t-Reassembly would be started in this example thus cutting at least the length of the t-Reassembly from the delay of the failed data. 

For example, in uplink if RLC data lost by HARQ failure contain an RLC poll (and it was the last data in the RLC buffer), the RLC transmitter in the UE would after t-PollRetransmit expires send a new poll (if UE has some new RLC data to send for the bearer, or blindly retransmit some RLC data waiting for RLC ACK/NACK if the RLC new/retransmission buffer is still empty) and the gNB would then reply with a RLC status report. With the new BSR, the gNB can send an RLC status report immediately if a new BSR is received, which may be long before t-PollRetransmit expires.

The in-flight BSR may be triggered periodically or triggered from the RLC entity (for example after a poll bit is sent then the following UL transmission can have an in-flight BSR in case the poll PDU failed in HARQ). It may be triggered after a certain number of HARQ transmissions.

Polling for BSR 
To improve the gNB knowledge of the data the UE has in the buffer, we can have the gNB poll for a BSR. 
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This will be beneficial if BSRs happens to fail in HARQ or gNB estimate of UE buffer content indicates the UE has data but the gNB did not receive any BSR lately. 

SR and BSR
One major hurdle for enabling faster uplink transmissions is for the UE to quickly request and receive uplink resources to transmit its UL message. 
There are currently a set of options to reduce the latency until the UE can make use of the uplink resources. One option is for the UE to make use of SR request on PUCCH resources. 
The sr-ProhibitTimer
At RAN2#113bis the following was agreed:
3. Extend the timer length of sr-ProhibitTimer (FFS on the details)
And at RAN2#116
Agreements:
1. The extended values for sr-ProhibitTimer in NTN can include values less than UE-gNB RTT (as in legacy). FFS on the actual values and how this is extended 

To really minimize the delay in case that the UE have not received a suitable grant after it sent an SR, the sr-ProhibitTimer can be adopted according to the current UE-gNB RTT. To avoid that the gNB shall need to reconfigure the sr-ProhibitTimer every time the UE-gNB RTT changes it is convenient to define the extended sr-ProhibitTimer as a factor times the current UE-gNB RTT. 
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Discussion on UE Active time during SR-BSR
The DRX is about when the UE shall monitor PDCCH and the UE may save energy if it does not need to monitor PDCCH. Here we discuss some further issues with DRX. 

When in Active time, the UE is required to monitor the PDCCH continuously and is thus reachable for the network. Part of the time when the UE is active, is controlled by timers configured by the network such as C-DRX related timers and RA related timers. A UE with a C-DRX configuration can leave active time and discontinuously monitor the PDCCH to save energy. 
During the Rel-16 SI on NTN, it was acknowledged that an NTN UE will need an offset for the drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL, to allow the UE not to enter Active time too soon and to avoid monitoring the PDCCH in vain. The UE is also allowed to enter Active time triggered by certain events. See below, pasted from TS 38.321:
------------------------------------------------------------------------------------------------------------
When a DRX cycle is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL or drx-RetransmissionTimerUL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a).
------------------------------------------------------------------------------------------------------------
When a UE has a sent an SR, and it is pending, it will enter Active time and start monitoring the PDCCH as described in the yellow highlighted part above. Given the large RTT of an NTN, the UE can’t expect a response to the SR until RTT ms has elapsed.
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Figure 18. Example of the active time period after sending SR.
Following the proposed way of handling DRX and RA timers, it is proposed to introduce an offset to when a UE should enter Active time and start monitoring for a response to an SR. Meanwhile, the UE should make use of DRX and thus be reachable by the network while waiting for the response to the SR. 
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When uplink and downlink are aligned in the gNB, we can start the monitoring of PDCCH based on the DL timing instead of using an offset after sending the SR (using for example the used Timing Advance as offset) as this gives the exact timing for the DL.
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When the UE performs CFRA it will not start the contention resolution timer that controls the PDCCH monitoring during CBRA. Thus, the green highlighted part above, from TS 38.321, requires the UE to enter Active time and start the monitoring of the PDCCH. As such, and similar as for sending SR, the UE will enter Active time and start monitoring the PDCCH already after receiving Msg2 (RAR). For CFRA, the UL message sent on PUSCH, according to the grant received in the RAR, is by the network seen as an acknowledgment that the UE received the RAR message, and the network will typically not schedule the UE before the granted transmission in the RAR message has been received. Given the RTT of an NTN, the UE will therefore not receive a response until at least one RTT has elapsed.
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[bookmark: _Toc54260562][bookmark: _Toc61339286][bookmark: _Toc61352087][bookmark: _Toc61363877][bookmark: _Toc61387905][bookmark: _Toc61430024][bookmark: _Toc61536337][bookmark: _Toc61537042][bookmark: _Toc61537095][bookmark: _Toc61538478][bookmark: _Toc61539861][bookmark: _Toc61547759][bookmark: _Toc61549947][bookmark: _Toc61550017][bookmark: _Toc61559508][bookmark: _Toc61559557][bookmark: _Toc61559606][bookmark: _Toc61561637][bookmark: _Toc68051345][bookmark: _Toc68054715][bookmark: _Toc68058436][bookmark: _Toc68058623][bookmark: _Toc68058721][bookmark: _Toc68086933][bookmark: _Toc68089269][bookmark: _Toc68089640][bookmark: _Toc68092630][bookmark: _Toc68101296][bookmark: _Toc68102157][bookmark: _Toc68131979][bookmark: _Toc68132081][bookmark: _Toc68186250][bookmark: _Toc68194629][bookmark: _Toc68206674][bookmark: _Toc68206850][bookmark: _Toc68208224][bookmark: _Toc68208343][bookmark: _Toc68208453][bookmark: _Toc68210363][bookmark: _Toc71287112][bookmark: _Toc71290761][bookmark: _Toc71499434][bookmark: _Toc71510012][bookmark: _Toc71511204][bookmark: _Toc71512942][bookmark: _Toc71513612][bookmark: _Toc71515843][bookmark: _Toc71516072][bookmark: _Toc71516349][bookmark: _Toc71521294][bookmark: _Toc71521411][bookmark: _Toc71552907][bookmark: _Toc71553837][bookmark: _Toc71554048][bookmark: _Toc71576441][bookmark: _Toc71576538][bookmark: _Toc71576838][bookmark: _Toc71579772][bookmark: _Toc71581448][bookmark: _Toc71583059][bookmark: _Toc71583341][bookmark: _Toc71583437][bookmark: _Toc71583793][bookmark: _Toc75973804][bookmark: _Toc76123799][bookmark: _Toc76133892][bookmark: _Toc76138088][bookmark: _Toc76138188][bookmark: _Toc76138891][bookmark: _Toc76139250][bookmark: _Toc79071804][bookmark: _Toc79072889][bookmark: _Toc79077599][bookmark: _Toc79077687][bookmark: _Toc79077892][bookmark: _Toc79079450][bookmark: _Toc79079532][bookmark: _Toc79083838][bookmark: _Toc79097452][bookmark: _Toc79097534][bookmark: _Toc85052837][bookmark: _Toc85052919][bookmark: _Toc85096721][bookmark: _Toc85108134][bookmark: _Toc85108531][bookmark: _Toc85109470][bookmark: _Toc85110602][bookmark: _Toc85115183][bookmark: _Toc85115263][bookmark: _Toc85115908][bookmark: _Toc85118773][bookmark: _Toc85190284][bookmark: _Toc85190994][bookmark: _Toc85527079][bookmark: _Toc85756774][bookmark: _Toc85758456][bookmark: _Toc85758524][bookmark: _Toc85758989][bookmark: _Toc85762115][bookmark: _Toc89867331][bookmark: _Toc90375293][bookmark: _Toc90644489][bookmark: _Toc90929537][bookmark: _Toc90929696][bookmark: _Toc90935326][bookmark: _Toc90935424][bookmark: _Toc90940010][bookmark: _Toc91105002][bookmark: _Toc91154699][bookmark: _Toc91154792][bookmark: _Toc91155405][bookmark: _Toc91168114][bookmark: _Toc92745202][bookmark: _Toc92791937][bookmark: _Toc92798174][bookmark: _Toc92798234]With current DRX procedure, after receiving the RAR message for CFRA, the UE will monitor the PDCCH in vain for at least RTT ms if the network does not schedule the UE in the meantime. 
We propose to introduce a configurable offset to when a UE should enter Active time when doing CFRA. When the UE has sent the PUSCH message as granted in the received RAR, it would not expect a response until RTT ms have elapsed if the network does not schedule the UE in the meantime. Thus, the UE can offset the start of the active time by RTT ms. 
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Thus, if gNB intends to wait for the msg3 as an ACK that the UE have received the RAR before it schedules the UE, then gNB can configure the UE to save energy after sending msg3 by not monitoring PDCCH until the corresponding DL slot.
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Conclusion
[bookmark: _Hlk16780604]Here we first present a combined list of the observations and proposals, and after it there is a list of only the proposals.
Observation 1	The uplinkHARQ-DRX-LCP-Mode-r17 is not related to HARQ retransmissions, though it may be used by the network for HARQ processes with a certain HARQQ retransmission behaviour.
Observation 2	The affected behaviour of uplinkHARQ-DRX-LCP-Mode-r17 is not related to a HARQ state, it is related to a DRX behaviour or a DRX mode.
Proposal 1	Rename the uplinkHARQ-DRX-LCP-Mode-r17 to uplinkHARQ-DRX-Mode-r17.
Proposal 2	Change the field description of uplinkHARQ-DRX-Mode-r17 to “Used to set the DRX mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQ-DRX modeA and a bit set to zero identifies a HARQ process with HARQ-DRX modeB.”.
Proposal 3	Change the MAC spec description of uplinkHARQ-DRX-LCP-Mode in the beginning of 5.7 of running MAC CR to “uplinkHARQ-DRX-Mode (optional per HARQ process and per Serving Cell): the configuration to set the HARQ DRX-LCP mode per UL HARQ process per Serving Cell”.
Proposal 4	RAN2 to discuss introducing two helper variables HARQ_RTT_TIMER_DL and HARQ_RTT_TIMER_UL to avoid the current Running MAC CR ambiguity introduced by the UE autonomously setting the RRC fields drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
Observation 3	The allowedHARQ-DRX-LCP shall map to one of the possible values of uplinkHARQ-DRX -Mode-r17.
Proposal 5	Rename the allowedHARQ-DRX-LCP to allowedHARQ-DRX-Mode.
Proposal 6	Change the allowedHARQ-DRX-Mode field description to “If the field is present, UL MAC SDUs from this logical channel can only be mapped to a grant associated with a HARQ process ID not configured with a uplinkHARQ-DRX-Mode or to a grant associated with a HARQ process ID configured with uplinkHARQ-DRX-Mode indicating a value equal to the value configured by this field. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any grant.”
Observation 4	Configured grants can be configured with or without HARQ retransmissions in Rel-15.
Observation 5	Configured grants can be configured with or without reusing HARQ process IDs before a HARQ RTT has elapsed in Rel-15.
Proposal 7	For configured grants, reuse the legacy way to set if retransmissions based on uplink decoding result are expected or not.
Observation 6	Configured grants are not suitable to combine with blind retransmissions.
Proposal 8	Do not consider improvements to support blind retransmissions for configured grants.
Proposal 9	The uplinkHARQ-DRX-Mode-r17 controls the DRX behaviour of HARQ processes in the same way for configured grants as for dynamic grants.
Proposal 10	The uplinkHARQ-DRX-Mode and allowedHARQ-DRX-Mode affect the LCP for configured grants in the same way as for dynamic grants.
Proposal 11	Introduce an OPTIONAL field configuredGrantTimer-r17 with 8 bits representing values 66, 68, …, 574, 576.
Proposal 12	Add “The network does not configure the configuredGrantTimer-r17 simultaneously with configuredGrantTimer (without suffix).” to the field description of configuredGrantTimer.
Observation 7	DL SPS can use the downlinkHARQ-FeedbackDisabled-r17 for dynamic assignments to enable and disable HARQ feedback.
Proposal 13	Do not introduce any network restrictions for configuring downlinkHARQ-FeedbackDisabled-r17 in SPS.
Proposal 14	The start of drx-RetransmissionTimerDL is not changed in NTNs.
Proposal 15	drx-RetransmissionTimerUL timer length is not extended in NTN.
Proposal 16	The start of drx-RetransmissionTimerUL is not changed in NTNs.
Proposal 17	Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). Note, this revises the agreement from RAN2#114e.
Proposal 18	Add an in-flight BSR to report the amount of RLC AM data that is waiting for an RLC status report.
Proposal 19	Add an indication from the gNB to the UE that it shall send a BSR or an in-flight BSR or both.
Proposal 20	Add a sr-ProhibitTimerExt with values {1/4, 1/2, 1, 2} where the timer value is sr-ProhibitTimerExt * (UE-gNB RTT)
Observation 8	With current DRX procedure, the UE will monitor the PDCCH in vain for RTT ms after sending an SR.
Proposal 21	For DRX in NTN, in the case that a UE sends an SR, the UE enters Active time to monitor for a response after an offset time has elapsed.
Proposal 22	When UL and DL are aligned in the gNB, the UE shall start monitoring the PDCCH in the downlink symbol that has the same symbol number, slot number and system frame number as the first uplink symbol after the end of the Scheduling Request transmission.
Observation 9	If monitoring the PDCCH after Scheduling Request transmission is not as described in Proposal 22 then the UE need a timing offset that risk monitoring late or early.
Observation 10	For CFRA, the network typically waits to receive msg3 granted in the RAR, as an acknowledgment that the UE has received the RAR, before it schedules the UE.
Observation 11	With current DRX procedure, after receiving the RAR message for CFRA, the UE will monitor the PDCCH in vain for at least RTT ms if the network does not schedule the UE in the meantime.
Proposal 23	In the case that a UE sends msg3 as response to a RAR message during CFRA, the UE enters Active time when an offset time has elapsed.
Proposal 24	When UL and DL are aligned in the gNB and the UE sends msg3 as response to a RAR message during CFRA, the UE can be configured to start monitoring the PDCCH in the downlink symbol that has the same symbol number, slot number and system frame number as the first uplink symbol after the end of the PUSCH transmission.
Observation 12	If monitoring the PDCCH after msg3 transmission in CFRA is not as described in Proposal 24 then the UE need a timing offset that risk monitoring late or early or it will waste energy by always monitoring.


Here is a list of the proposals made: 
Proposal 1	Rename the uplinkHARQ-DRX-LCP-Mode-r17 to uplinkHARQ-DRX-Mode-r17.
Proposal 2	Change the field description of uplinkHARQ-DRX-Mode-r17 to “Used to set the DRX mode per HARQ process ID, see TS 38.321 [3]. The first/leftmost bit corresponds to HARQ process ID 0, the next bit to HARQ process ID 1 and so on. Bits corresponding to HARQ process IDs that are not configured shall be ignored. A bit set to one identifies a HARQ process with HARQ-DRX modeA and a bit set to zero identifies a HARQ process with HARQ-DRX modeB.”.
Proposal 3	Change the MAC spec description of uplinkHARQ-DRX-LCP-Mode in the beginning of 5.7 of running MAC CR to “uplinkHARQ-DRX-Mode (optional per HARQ process and per Serving Cell): the configuration to set the HARQ DRX-LCP mode per UL HARQ process per Serving Cell”.
Proposal 4	RAN2 to discuss introducing two helper variables HARQ_RTT_TIMER_DL and HARQ_RTT_TIMER_UL to avoid the current Running MAC CR ambiguity introduced by the UE autonomously setting the RRC fields drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL.
Proposal 5	Rename the allowedHARQ-DRX-LCP to allowedHARQ-DRX-Mode.
Proposal 6	Change the allowedHARQ-DRX-Mode field description to “If the field is present, UL MAC SDUs from this logical channel can only be mapped to a grant associated with a HARQ process ID not configured with a uplinkHARQ-DRX-Mode or to a grant associated with a HARQ process ID configured with uplinkHARQ-DRX-Mode indicating a value equal to the value configured by this field. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any grant.”
Proposal 7	For configured grants, reuse the legacy way to set if retransmissions based on uplink decoding result are expected or not.
Proposal 8	Do not consider improvements to support blind retransmissions for configured grants.
Proposal 9	The uplinkHARQ-DRX-Mode-r17 controls the DRX behaviour of HARQ processes in the same way for configured grants as for dynamic grants.
Proposal 10	The uplinkHARQ-DRX-Mode and allowedHARQ-DRX-Mode affect the LCP for configured grants in the same way as for dynamic grants.
Proposal 11	Introduce an OPTIONAL field configuredGrantTimer-r17 with 8 bits representing values 66, 68, …, 574, 576.
Proposal 12	Add “The network does not configure the configuredGrantTimer-r17 simultaneously with configuredGrantTimer (without suffix).” to the field description of configuredGrantTimer.
Proposal 13	Do not introduce any network restrictions for configuring downlinkHARQ-FeedbackDisabled-r17 in SPS.
Proposal 14	The start of drx-RetransmissionTimerDL is not changed in NTNs.
Proposal 15	drx-RetransmissionTimerUL timer length is not extended in NTN.
Proposal 16	The start of drx-RetransmissionTimerUL is not changed in NTNs.
Proposal 17	Repetition transmission based HARQ retransmission is always allowed and is explicitly indicated via DCI or semi-statically with RRC signalling (as in legacy). Note, this revises the agreement from RAN2#114e.
Proposal 18	Add an in-flight BSR to report the amount of RLC AM data that is waiting for an RLC status report.
Proposal 19	Add an indication from the gNB to the UE that it shall send a BSR or an in-flight BSR or both.
Proposal 20	Add a sr-ProhibitTimerExt with values {1/4, 1/2, 1, 2} where the timer value is sr-ProhibitTimerExt * (UE-gNB RTT)
Proposal 21	For DRX in NTN, in the case that a UE sends an SR, the UE enters Active time to monitor for a response after an offset time has elapsed.
Proposal 22	When UL and DL are aligned in the gNB, the UE shall start monitoring the PDCCH in the downlink symbol that has the same symbol number, slot number and system frame number as the first uplink symbol after the end of the Scheduling Request transmission.
Proposal 23	In the case that a UE sends msg3 as response to a RAR message during CFRA, the UE enters Active time when an offset time has elapsed.
Proposal 24	When UL and DL are aligned in the gNB and the UE sends msg3 as response to a RAR message during CFRA, the UE can be configured to start monitoring the PDCCH in the downlink symbol that has the same symbol number, slot number and system frame number as the first uplink symbol after the end of the PUSCH transmission.
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