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Introduction
RAN2 has made below agreements regarding configured grant in the RAN2”107bis,
Agreements
1. When configuredGrantTimer expires, the UE should stop the CGretransmission timer (CGRT) if it is still running.  
2. Upon receiving CG activation command, stop the CG retransmission timer for HARQ processes configured for the CG
3. No special handling for HARQ process sharing between configured grant and dynamic grants (i.e. follow licensed specifications)
4. HARQ process id selection is based on UE implementation.   Ongoing retransmissions on HARQ processes should be prioritized.

Agreements
1. Multiple active CG configurations should be allowed for NR-U.  Details are FFS

There are still some remaining issues for further discussions.  The remaining issues covered by this paper include 
1) Coexistence handling between scheduled grant (SG) and configured grant (CG)
2) Configuration and deconfiguration of AUL with configured grant
3) MAC PDU overwriting
4) Handling of HARQ processes and timers with multiple active CG configurations
[bookmark: _Ref525834269]Discussion
Coexistence between scheduling grant (SG) and configured grant (CG)
In NR licensed, two different types of scheduling options are available, i.e. the dynamic/scheduled UL grants, and the configured grants (e.g. based on the SPS framework). As specified in NR licensed, both scheduling options can coexist and in general the UE shall prioritize dynamic UL grant. 
However, in some cases due to the nature of configured grant scheme, race conditions between a dynamic UL grant and a configured grant may occur. According to RAN1 agreements highlighted above, in configured grant there is no association between HARQ ID and the timing, which implies that the gNB may provide a dynamic UL grant to schedule a certain HARQ process, while the UE has already started preparing a configured transmission for the same HARQ process. Or, similarly at the time of reception of dynamic UL grant, the UE has already performed a configured transmission for the same HARQ process.
However, in our understanding, not handling such issue might lead to spurious UE (re)transmissions which just increase interference in the unlicensed spectrum and UE battery consumption.
[bookmark: _Ref458381469]In NR-U configured grant-based transmission, the decision of which HARQ ID to process in a certain slot is left to the UE. This implies that the network is not aware of which HARQ ID, the UE intends to transmit on a given slot when a configured grant is used. Therefore, it might happen that the gNB dynamically schedules a certain HARQ ID while the UE is preparing or just recently performed the (re)transmission of data with a configured grant and associated to the same HARQ ID. 
In case the gNB provides a dynamic grant for transmitting a certain HARQ ID exactly in the same slot in which the UE intends to transmit this HARQ ID with a configured grant, the UE should prioritize the dynamic scheduling assignment as in NR licensed.
[bookmark: _Toc528708916][bookmark: _Toc528750024][bookmark: _Toc528750093][bookmark: _Toc528750100][bookmark: _Toc1035854][bookmark: _Toc1036056][bookmark: _Toc7124704][bookmark: _Toc7127288][bookmark: _Toc7736998][bookmark: _Toc15313635][bookmark: _Toc16509675][bookmark: _Toc16509684][bookmark: _Toc16509699][bookmark: _Toc16509775][bookmark: _Toc16693761][bookmark: _Toc16785685][bookmark: _Toc16803218][bookmark: _Toc19707331][bookmark: _Toc19791217][bookmark: _Toc20486572][bookmark: _Toc20745346][bookmark: _Toc20823956][bookmark: _Toc20989261][bookmark: _Toc21011424][bookmark: _Toc21035024][bookmark: _Toc23840822][bookmark: _Toc23977417][bookmark: _Toc23977485][bookmark: _Toc23977565][bookmark: _Toc23977620][bookmark: _Toc23977845][bookmark: _Toc24018816][bookmark: _Toc24019378][bookmark: _Toc24026809][bookmark: _Toc24042229][bookmark: _Toc24042271][bookmark: _Toc24042590][bookmark: _Toc24042789][bookmark: _Toc24043167]As in NR licensed, the UE prioritizes dynamically scheduled UL transmission when that occurs in the same slot as a configured UL grant, that is, no spec change.
Assuming that dynamically scheduled UL transmissions can be performed while a UE is configured with UL grant, we believe that it should be discussed how such two UL transmission schemes can coexistence. In particular, in our understanding, coexistence issues between a configured grant and a dynamically scheduled grant for the same HARQ process may arise in some cases, as also explained in [1]. Examples are illustrated in Figure 1 and summarized in the following:
1. Scenario 1: The gNB dynamically schedules a certain HARQ ID while the UE has already started the preparation of a transmission with a configured grant for the same HARQ ID which should occur at slot n. In this case, the dynamic grant over PDCCH is received just a short time (e.g. 2 slots in Figure 1) before the planned transmission with the configured grant. At this point in time, the UE might not be able to interrupt the preparation of the planned transmission with the configured grant at slot n. 
1. Scenario 2: The gNB dynamically schedules a certain HARQ ID in the same slot or just a short time (e.g. 1 slot in Figure 1) after a performed transmission with a configured grant using the same HARQ ID. In this case, the UL grant might be sent by the gNB before the gNB has been able to process the received transmission with the configured grant. 
In scenario 1, the UE could certainly perform both the transmission with configured grant at slot n and the scheduled UL transmission at slot n+2. For the scenario 2, the UE can certainly transmit both the data with the configured grant in slot n, and the scheduled UL data in slot n+5. However, the benefit of performing two transmissions so close in time for the same HARQ process is arguable. It can speed up and facilitate the correct decoding of the HARQ process, but it increases the overhead which is in general not desired, especially in the unlicensed spectrum.


[bookmark: _Ref497301364]Figure 1: Coexistence issues between configured grants and dynamically scheduled UL grants for the same HARQ process.
Given the above considerations, we observe the following:
1. [bookmark: _Toc16803211][bookmark: _Toc20486588][bookmark: _Toc20745331][bookmark: _Toc20823941][bookmark: _Toc20989214][bookmark: _Toc21011409][bookmark: _Toc21035035][bookmark: _Toc23840803][bookmark: _Toc23977400][bookmark: _Toc23977486][bookmark: _Toc23977566][bookmark: _Toc23977621][bookmark: _Toc23977846][bookmark: _Toc24018817][bookmark: _Toc24019379][bookmark: _Toc24026810][bookmark: _Toc24042230][bookmark: _Toc24042272][bookmark: _Toc24042591][bookmark: _Toc24042790][bookmark: _Toc24043168][bookmark: _Toc510715019][bookmark: _Toc510634442][bookmark: _Toc506479226][bookmark: _Toc506479203][bookmark: _Toc506240841][bookmark: _Toc505788628][bookmark: _Toc498627805][bookmark: _Toc498627780][bookmark: _Toc498333532][bookmark: _Toc497381060][bookmark: _Ref497309234][bookmark: _Toc513460280][bookmark: _Toc513553598][bookmark: _Toc513553634][bookmark: _Toc521316984][bookmark: _Toc521325396][bookmark: _Toc521327817][bookmark: _Toc521327825][bookmark: _Toc521486741][bookmark: _Toc521486757][bookmark: _Toc521597471][bookmark: _Toc521599541][bookmark: _Toc521604697][bookmark: _Toc525316120][bookmark: _Toc525317043][bookmark: _Toc525850856]When a configured grant is configured, the HARQ process that the UE will transmit on a certain slot is not known by the gNB. 
1. [bookmark: _Ref7127178][bookmark: _Toc16803212][bookmark: _Toc20486589][bookmark: _Toc20745332][bookmark: _Toc20823942][bookmark: _Toc20989215][bookmark: _Toc21011410][bookmark: _Toc21035036][bookmark: _Toc23840804][bookmark: _Toc23977401][bookmark: _Toc23977487][bookmark: _Toc23977567][bookmark: _Toc23977622][bookmark: _Toc23977847][bookmark: _Toc24018818][bookmark: _Toc24019380][bookmark: _Toc24026811][bookmark: _Toc24042231][bookmark: _Toc24042273][bookmark: _Toc24042592][bookmark: _Toc24042791][bookmark: _Toc24043169]It can happen that the gNB provides a DCI with UL grant for a HARQ process just a short time before or after the slot in which the UE intends to perform a transmission with a configured grant for the same HARQ process. 
1. [bookmark: _Toc510715020][bookmark: _Toc510634443][bookmark: _Toc506479227][bookmark: _Toc506479204][bookmark: _Toc506240842][bookmark: _Toc505788629][bookmark: _Toc498627806][bookmark: _Toc498627781][bookmark: _Toc498333533][bookmark: _Toc497381061][bookmark: _Ref497309236][bookmark: _Toc513460281][bookmark: _Toc513553599][bookmark: _Toc513553635][bookmark: _Toc521316985][bookmark: _Toc521325397][bookmark: _Toc521327818][bookmark: _Toc521327826][bookmark: _Toc521486742][bookmark: _Toc521486758][bookmark: _Toc521597472][bookmark: _Toc521599542][bookmark: _Toc521604698][bookmark: _Toc525316121][bookmark: _Toc525317044][bookmark: _Toc525850857][bookmark: _Toc16803213][bookmark: _Toc20486590][bookmark: _Toc20745333][bookmark: _Toc20823943][bookmark: _Toc20989216][bookmark: _Toc21011411][bookmark: _Toc21035037][bookmark: _Toc23840805][bookmark: _Toc23977402][bookmark: _Toc23977488][bookmark: _Toc23977568][bookmark: _Toc23977623][bookmark: _Toc23977848][bookmark: _Toc24018819][bookmark: _Toc24019381][bookmark: _Toc24026812][bookmark: _Toc24042232][bookmark: _Toc24042274][bookmark: _Toc24042593][bookmark: _Toc24042792][bookmark: _Toc24043170]Performing both a transmission with a configured grant and a scheduled UL transmission for the same HARQ process very close in time increases overhead which is not desirable, especially in the unlicensed spectrum.
Considering the above coexistence scenarios, the UE behaviour might be ambiguous, because some UEs might be capable of performing both transmissions, while some other might need to discard one of the two grants. This would lead to an ambiguity of the UE behaviour. It is also worth noting that the gNB may not be able to process the consecutive transmissions using the same HARQ process close in time, so that the soft buffer may be overridden which may lead to packet loss.  
One way to avoid such ambiguity is that the UE does not process a grant which is received for the HARQ process if transmitting using the grant would result in that the UE performs a transmission from the HARQ process which the UE recently (as defined by the time T) performed a transmission from. Another possible way which this may be realized is that the UE considers the grant invalid or in other way not act upon the grant. The time T can be configured by the gNB considering the time components including the gNB process time of a received PUSCH, the transmission time of a dynamic grant, and the delay between UL grant reception in DL (PDCCH) and UL data (PUSCH) transmission (i.e., configured via the delay parameter K2). The solution is illustrated in Figure 2.

1. [bookmark: _Toc16803214][bookmark: _Toc20486591][bookmark: _Toc20745334][bookmark: _Toc20823944][bookmark: _Toc20989217][bookmark: _Toc21011412][bookmark: _Toc21035038][bookmark: _Toc23840806][bookmark: _Toc23977403][bookmark: _Toc23977489][bookmark: _Toc23977569][bookmark: _Toc23977624][bookmark: _Toc23977849][bookmark: _Toc24018820][bookmark: _Toc24019382][bookmark: _Toc24026813][bookmark: _Toc24042233][bookmark: _Toc24042275][bookmark: _Toc24042594][bookmark: _Toc24042793][bookmark: _Toc24043171]The time interval T is configured by the gNB considering below time components
3. [bookmark: _Toc16803215][bookmark: _Toc20486592][bookmark: _Toc20745335][bookmark: _Toc20823945][bookmark: _Toc20989218][bookmark: _Toc21011413][bookmark: _Toc21035039][bookmark: _Toc23840807][bookmark: _Toc23977404][bookmark: _Toc23977490][bookmark: _Toc23977570][bookmark: _Toc23977625][bookmark: _Toc23977850][bookmark: _Toc24018821][bookmark: _Toc24019383][bookmark: _Toc24026814][bookmark: _Toc24042234][bookmark: _Toc24042276][bookmark: _Toc24042595][bookmark: _Toc24042794][bookmark: _Toc24043172]the gNB process time of a received PUSCH
3. [bookmark: _Toc16803216][bookmark: _Toc20486593][bookmark: _Toc20745336][bookmark: _Toc20823946][bookmark: _Toc20989219][bookmark: _Toc21011414][bookmark: _Toc21035040][bookmark: _Toc23840808][bookmark: _Toc23977405][bookmark: _Toc23977491][bookmark: _Toc23977571][bookmark: _Toc23977626][bookmark: _Toc23977851][bookmark: _Toc24018822][bookmark: _Toc24019384][bookmark: _Toc24026815][bookmark: _Toc24042235][bookmark: _Toc24042277][bookmark: _Toc24042596][bookmark: _Toc24042795][bookmark: _Toc24043173]the transmission time of a dynamic grant
3. [bookmark: _Toc16803217][bookmark: _Toc20486594][bookmark: _Toc20745337][bookmark: _Toc20823947][bookmark: _Toc20989220][bookmark: _Toc21011415][bookmark: _Toc21035041][bookmark: _Toc23840809][bookmark: _Toc23977406][bookmark: _Toc23977492][bookmark: _Toc23977572][bookmark: _Toc23977627][bookmark: _Toc23977852][bookmark: _Toc24018823][bookmark: _Toc24019385][bookmark: _Toc24026816][bookmark: _Toc24042236][bookmark: _Toc24042278][bookmark: _Toc24042597][bookmark: _Toc24042796][bookmark: _Toc24043174]the delay between UL grant reception in DL (PDCCH) and UL data (PUSCH) transmission (i.e., configured via the delay parameter K2. 

[image: ]
 Figure 2: The UE skips processing UL dynamic grants during the time interval T after the recent PUSCH transmission.
We give below proposals accordingly.
[bookmark: _Toc15313636][bookmark: _Toc528612350][bookmark: _Toc528612351][bookmark: _Toc528612352][bookmark: _Toc528612353][bookmark: _Toc528612354][bookmark: _Toc528612355][bookmark: _Toc528612356][bookmark: _Toc528612357][bookmark: _Toc528612358][bookmark: _Toc528612359][bookmark: _Toc528612360][bookmark: _Toc528612370][bookmark: _Toc16509676][bookmark: _Toc16509685][bookmark: _Toc16509700][bookmark: _Toc16509776][bookmark: _Toc525850861][bookmark: _Toc528612371][bookmark: _Toc528653817][bookmark: _Toc528708917][bookmark: _Toc528750025][bookmark: _Toc528750094][bookmark: _Toc528750101][bookmark: _Toc1035855][bookmark: _Toc1036057][bookmark: _Toc7124705][bookmark: _Toc7127289][bookmark: _Toc7736999][bookmark: _Toc15313637][bookmark: _Toc16693762][bookmark: _Toc16785686][bookmark: _Toc16803219][bookmark: _Toc19707332][bookmark: _Toc19791218][bookmark: _Toc20486573][bookmark: _Toc20745347][bookmark: _Toc20823957][bookmark: _Toc20989262][bookmark: _Toc21011425][bookmark: _Toc21035025][bookmark: _Toc23840823][bookmark: _Toc23977418][bookmark: _Toc23977493][bookmark: _Toc23977573][bookmark: _Toc23977628][bookmark: _Toc23977853][bookmark: _Toc24018824][bookmark: _Toc24019386][bookmark: _Toc24026817][bookmark: _Toc24042237][bookmark: _Toc24042279][bookmark: _Toc24042598][bookmark: _Toc24042797][bookmark: _Toc24043175]For a HARQ process which is configured by the gNB with cg-RetransmissionTimer, the UE skips processing UL dynamic grants which are valid for transmission during a time interval T after any transmission on CG resources for that HARQ process.
Note that any grants received during interval T, or before or after T, that are valid outside of T shall still be processed.

Configuration and de-configuration of AUL
[bookmark: _Toc3972017][bookmark: _Toc4533475]A field for configuring the cg-RetransmissionTimer   in the RRC IE ConfiguredGrantConfig was introduced in the running RRC CR:
    [[
    cg-RetransmissionTimer-r16                    INTEGER (1..64)                                                     OPTIONAL   -- Need R
    ]]
cg-RetransmissionTimer
Indicates the initial value of the configured retransmission timer (see TS 38.321 [3]) in multiples of periodicity. The value of cg-RetransmissionTimer is always smaller than or equal to the value of configuredGrantTimer.
It is noted that the new field is marked with “Need R”, meaning that the configuration of the cg-RetransmissionTimer can be disabled by the gNB for a UE via signaling a ConfiguredGrantConfig with the field cg-RetransmissionTimer absent. in other words, the AUL is de-configured for the UE. Similarly, the AUL for a UE can be configured by the gNB via signalling a ConfiguredGrantConfig with the field cg-RetransmissionTimer present.
[bookmark: _Toc14962746][bookmark: _Toc16078569][bookmark: _Toc16079739][bookmark: _Toc16087115][bookmark: _Toc16770028][bookmark: _Toc16770630][bookmark: _Toc16791836][bookmark: _Toc16791915][bookmark: _Toc16804398][bookmark: _Toc20486595][bookmark: _Toc20745338][bookmark: _Toc20823948][bookmark: _Toc20989221][bookmark: _Toc21011416][bookmark: _Toc21035042][bookmark: _Toc23840810][bookmark: _Toc23977407][bookmark: _Toc23977495][bookmark: _Toc23977575][bookmark: _Toc23977630][bookmark: _Toc23977855][bookmark: _Toc24018826][bookmark: _Toc24019387][bookmark: _Toc24026818][bookmark: _Toc24042238][bookmark: _Toc24042280][bookmark: _Toc24042599][bookmark: _Toc24042798][bookmark: _Toc24043176]AUL may be configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field cg-RetransmissionTimer present.
[bookmark: _Toc16087116][bookmark: _Toc16770029][bookmark: _Toc16770631][bookmark: _Toc16791837][bookmark: _Toc16791916][bookmark: _Toc16804399][bookmark: _Toc20486596][bookmark: _Toc20745339][bookmark: _Toc20823949][bookmark: _Toc20989222][bookmark: _Toc21011417][bookmark: _Toc21035043][bookmark: _Toc23840811][bookmark: _Toc23977408][bookmark: _Toc23977496][bookmark: _Toc23977576][bookmark: _Toc23977631][bookmark: _Toc23977856][bookmark: _Toc24018827][bookmark: _Toc24019388][bookmark: _Toc24026819][bookmark: _Toc24042239][bookmark: _Toc24042281][bookmark: _Toc24042600][bookmark: _Toc24042799][bookmark: _Toc24043177]AUL may be de-configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field cg-RetransmissionTimer  absent.
Therefore, we make the below proposal
[bookmark: _Toc16087082][bookmark: _Toc16770036][bookmark: _Toc16770638][bookmark: _Toc16791841][bookmark: _Toc16791847][bookmark: _Toc16791913][bookmark: _Toc16804403][bookmark: _Toc19707335][bookmark: _Toc19791221][bookmark: _Toc20486575][bookmark: _Toc20745349][bookmark: _Toc20823960][bookmark: _Toc20989264][bookmark: _Toc21011427][bookmark: _Toc21035027][bookmark: _Toc23840825][bookmark: _Toc23977420][bookmark: _Toc23977497][bookmark: _Toc23977577][bookmark: _Toc23977632][bookmark: _Toc23977857][bookmark: _Toc24018828][bookmark: _Toc24019389][bookmark: _Toc24026820][bookmark: _Toc24042240][bookmark: _Toc24042282][bookmark: _Toc24042601][bookmark: _Toc24042800][bookmark: _Toc24043178]Autonomous uplink is configured/de-configured for a UE by the gNB via signaling the ConfiguredGrantConfig IE in the RRC message with the field cg-RetransmissionTimer present/absent.
For this signaling alternative of configuration/de-configuration of AUL, there is one drawback. In case the gNB wants to configure or de-configure AUL for a UE while keeping the CG configuration unchanged, the gNB has to send the RRC signaling including all necessary CG parameters in the ConfiguredGrantConfig in addition to the field  cg-RetransmissionTimer present/absent, to the UE even the UE has already stored all these CG parameters, which would create unnecessary RRC signalling overhead. However, it is expected that the UE may not need to frequently update the AUL configuration.  The issue may be ignored. 
[bookmark: _Toc16087117][bookmark: _Toc16770030][bookmark: _Toc16770632][bookmark: _Toc16791838][bookmark: _Toc16791917][bookmark: _Toc16804400][bookmark: _Toc20486597][bookmark: _Toc20745340][bookmark: _Toc20823950][bookmark: _Toc20989223][bookmark: _Toc21011418][bookmark: _Toc21035044][bookmark: _Toc23840812][bookmark: _Toc23977409][bookmark: _Toc23977498][bookmark: _Toc23977578][bookmark: _Toc23977633][bookmark: _Toc23977858][bookmark: _Toc24018829][bookmark: _Toc24019390][bookmark: _Toc24026821][bookmark: _Toc24042241][bookmark: _Toc24042283][bookmark: _Toc24042602][bookmark: _Toc24042801][bookmark: _Toc24043179]A potential drawback is that the gNB may have to repeat all CG parameters in the ConfiguredGrantConfig in addition to the field cg-RetransmissionTimer present/absent, which may create unnecessary RRC signalling overhead. However, the issue may be ignored since the UE may not need to frequently update the AUL configuration. 
Further the grant for AUL is received in the same way as for CG in Rel 15, that is, configured by RRC for Type 1 and provided via PDCCH addressed to CS-RNTI for Type 2. 
[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079][bookmark: _Toc16791842][bookmark: _Toc16791848][bookmark: _Toc16791914][bookmark: _Toc16804404][bookmark: _Toc19707336][bookmark: _Toc19791222][bookmark: _Toc20486576][bookmark: _Toc20745350][bookmark: _Toc20823961][bookmark: _Toc20989265][bookmark: _Toc21011428][bookmark: _Toc21035028][bookmark: _Toc23840826][bookmark: _Toc23977421][bookmark: _Toc23977499][bookmark: _Toc23977579][bookmark: _Toc23977634][bookmark: _Toc23977859][bookmark: _Toc24018830][bookmark: _Toc24019391][bookmark: _Toc24026822][bookmark: _Toc24042242][bookmark: _Toc24042284][bookmark: _Toc24042603][bookmark: _Toc24042802][bookmark: _Toc24043180]Grants for autonomous uplink are provided in the same way as for configured grants in Rel-15.
[bookmark: _Toc20486578][bookmark: _Toc20745352][bookmark: _Toc20486579][bookmark: _Toc20745353]The autonomous UL transmissions are on top of the configured grant framework, in the sense that the HARQ processes supporting autonomous UL transmissions would also support configured grant based transmission. In the RRC IE ConfiguredGrantConfig, the HARQ processes for a CG are configured by the parameter nrofHARQ-Processes, and it would be unnecessary to introduce an additional field for configuring HARQ processes supporting autonomous UL transmissions, since this would add additional complexity in the standard. We can assume that the HARQ process IDs for autonomous UL transmission should be the same as the HARQ process IDs for CG resources.

[bookmark: _Toc20486580][bookmark: _Toc20745354][bookmark: _Toc20823964][bookmark: _Toc20989267][bookmark: _Toc21011430][bookmark: _Toc21035030][bookmark: _Toc23840827][bookmark: _Toc23977422][bookmark: _Toc23977500][bookmark: _Toc23977580][bookmark: _Toc23977635][bookmark: _Toc23977860][bookmark: _Toc24018831][bookmark: _Toc24019392][bookmark: _Toc24026823][bookmark: _Toc24042243][bookmark: _Toc24042285][bookmark: _Toc24042604][bookmark: _Toc24042803][bookmark: _Toc24043181]The HARQ process IDs available for autonomous UL transmissions are the same as the ones available for Configured Grant.

NR, similar to eLAA Rel-14, does not support non-adaptive HARQ retransmissions. This means, any uplink retransmission shall be scheduled through UL grant on PDCCH. To reduce the signalling overhead on unlicensed operation for FeLAA Rel-15, AUL downlink feedback indicator ("AUL-DFI") was specified to carry pending HARQ feedback for several uplink HARQ processes for the same UE through a bitmap. Signalling similar to AUL-DFI would also be beneficial for AUL NR-U to enable non-adaptive HARQ retransmissions. However, details are left to RAN1. The list of prioritized NR-U features from RAN list DFI as essential. 
[bookmark: _Toc16789839][bookmark: _Toc16789842][bookmark: _Toc16789845][bookmark: _Toc16789848][bookmark: _Toc16803588][bookmark: _Toc20486598][bookmark: _Toc20745341][bookmark: _Toc20823951][bookmark: _Toc20989224][bookmark: _Toc21011419][bookmark: _Toc21035045][bookmark: _Toc23840813][bookmark: _Toc23977410][bookmark: _Toc23977502][bookmark: _Toc23977582][bookmark: _Toc23977636][bookmark: _Toc23977861][bookmark: _Toc24018832][bookmark: _Toc24019393][bookmark: _Toc24026824][bookmark: _Toc24042244][bookmark: _Toc24042286][bookmark: _Toc24042605][bookmark: _Toc24042804][bookmark: _Toc24043182][bookmark: _Toc7275542][bookmark: _Toc7275694][bookmark: _Toc7275725][bookmark: _Toc7275744][bookmark: _Toc7275764][bookmark: _Toc7275786][bookmark: _Toc7275808][bookmark: _Toc7736533][bookmark: _Toc15999603][bookmark: _Toc16512351][bookmark: _Toc16512383][bookmark: _Toc16512416][bookmark: _Toc16516921][bookmark: _Toc16516955][bookmark: _Toc16516984][bookmark: _Toc16517565][bookmark: _Toc16517593][bookmark: _Toc16599936][bookmark: _Toc16667978][bookmark: _Toc16701628][bookmark: _Toc16720330]At least the NR autonomous UL case, downlink feedback indicator will be introduced to enable pending HARQ feedback for several UL HARQ processes for the same UE. 
In LTE LAA, the initial transmission of a HARQ process associated with AUL transmission uses the RV = 0, while it is left to the UE implementation to selects the RV for autonomous retransmissions on a configured uplink grant. Such rules are simple.  However, they may not be able to achieve best performance for autonomous uplink transmissions especially in case the gNB completely misses an initial transmission of a TB from the UE. If the gNB only receives retransmissions from the UE and the retransmissions are based on RV values which are not self-decodable, the decoding probability is not maximized. 
In another scenario, where the gNB receives the initial transmission from the UE, but cannot decode the TB, while the UE misses the HARQ feedback from the gNB, it is better if the UE did not choose RV = 0, but rather an RV, which will provide additional parity bits in addition to RV = 0.
[bookmark: _Toc16701623][bookmark: _Toc16667870][bookmark: _Toc16667883][bookmark: _Toc16667968][bookmark: _Toc16701624][bookmark: _Toc16720331][bookmark: _Toc16789840][bookmark: _Toc16789843][bookmark: _Toc16789846][bookmark: _Toc16789849][bookmark: _Toc16803589][bookmark: _Toc20486599][bookmark: _Toc20745342][bookmark: _Toc20823952][bookmark: _Toc20989225][bookmark: _Toc21011420][bookmark: _Toc21035046][bookmark: _Toc23840814][bookmark: _Toc23977411][bookmark: _Toc23977503][bookmark: _Toc23977583][bookmark: _Toc23977637][bookmark: _Toc23977862][bookmark: _Toc24018833][bookmark: _Toc24019394][bookmark: _Toc24026825][bookmark: _Toc24042245][bookmark: _Toc24042287][bookmark: _Toc24042606][bookmark: _Toc24042805][bookmark: _Toc24043183]It is beneficial to enhance the RV selection for a UE that triggers autonomous retransmissions. 
Repetition of a TB using a configured grant is supported in NR Rel-15, and the same resource configuration is used for K repetitions for a TB including the initial transmission. The higher layer configured parameters repK and repK-RV on CGs and they define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. For the nth transmission occasion, among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence.
Same as for repetition in NR Rel-15, the gNB shall be able to configure the redundancy version pattern for autonomous uplink transmissions. 
[bookmark: _Toc23840829][bookmark: _Toc23977424][bookmark: _Toc23977504][bookmark: _Toc23977584][bookmark: _Toc23977638][bookmark: _Toc23977863][bookmark: _Toc24018834][bookmark: _Toc24019395][bookmark: _Toc24026826][bookmark: _Toc24042246][bookmark: _Toc24042288][bookmark: _Toc24042607][bookmark: _Toc24042806][bookmark: _Toc24043184]Same as for repetition in NR Rel-15, the gNB configures the redundancy version pattern for autonomous uplink transmissions.
A new parameter named for example as “aul-RV” can be defined in the ConfiguredGrantConfig accordingly.
[bookmark: _Toc23840830][bookmark: _Toc23977425][bookmark: _Toc23977505][bookmark: _Toc23977585][bookmark: _Toc23977639][bookmark: _Toc23977864][bookmark: _Toc24018835][bookmark: _Toc24019396][bookmark: _Toc24026827][bookmark: _Toc24042247][bookmark: _Toc24042289][bookmark: _Toc24042608][bookmark: _Toc24042807][bookmark: _Toc24043185]A new parameter named “aul-RV” can be defined in the ConfiguredGrantConfig for configuring RV pattern for autonomous uplink transmissions.
Same as RV selection for repetitions in NR Rel-15, for the nth autonomous transmission occasion, n=1, 2, …,  it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. It is worth noting that n only counts the actual transmission occasions which have passed the LBT operation. There is no point for the UE to change the RV value for every transmission attempt which is blocked by the LBT failure. 
[bookmark: _Toc23977426][bookmark: _Toc23977506][bookmark: _Toc23977586][bookmark: _Toc23977640][bookmark: _Toc23977865][bookmark: _Toc24018836][bookmark: _Toc24019397][bookmark: _Toc24026828][bookmark: _Toc24042248][bookmark: _Toc24042290][bookmark: _Toc24042609][bookmark: _Toc24042808][bookmark: _Toc24043186]For the nth autonomous transmission occasion, n=1, 2, …, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence for autonomous transmission, wherein n only counts the actual transmission occasions which have passed the LBT operation.
In case both repetitions and autonomous uplink transmissions are configured in a CG configuration (i.e., repK > 1 and CGretransmissionTimer is present), the transmission occasions provided by both repetitions and autonomous uplink transmission need to be considered when selecting RV pattern.
[bookmark: _Toc16667698][bookmark: _Toc16667714][bookmark: _Toc16667737][bookmark: _Toc16667773][bookmark: _Toc16667810] We make the following proposal:
[bookmark: _Toc20745355][bookmark: _Toc20486581][bookmark: _Toc20745356][bookmark: _Toc20823967][bookmark: _Toc20989269][bookmark: _Toc21011432][bookmark: _Toc21035032][bookmark: _Toc23840832][bookmark: _Toc23977428][bookmark: _Toc23977508][bookmark: _Toc23977588][bookmark: _Toc23977642][bookmark: _Toc23977867][bookmark: _Toc24018838][bookmark: _Toc24019398][bookmark: _Toc24026829][bookmark: _Toc24042249][bookmark: _Toc24042291][bookmark: _Toc24042610][bookmark: _Toc24042809][bookmark: _Toc24043187]In case both repK > 1 and CGretransmissionTimer is present in a CG configuration, the transmission occasions provided by both repetitions and autonomous uplink transmissions need to be considered when selecting RV pattern.
In this case, the UE may first perform K repetitions. After that, the UE can continue with more autonomous uplink transmission attempts, if the UE receive neither the DFI during nor a dynamic grant for the HARQ process during the K repetitions and the CGT is not expired yet. In this case, it is better to start the CGretransmissionTimer immediately after transmission of the K-th repetitions. 
[bookmark: _Toc23840833][bookmark: _Toc23977429][bookmark: _Toc23977509][bookmark: _Toc23977589][bookmark: _Toc23977643][bookmark: _Toc23977868][bookmark: _Toc24018839][bookmark: _Toc24019399][bookmark: _Toc24026830][bookmark: _Toc24042250][bookmark: _Toc24042292][bookmark: _Toc24042611][bookmark: _Toc24042810][bookmark: _Toc24043188]In case both repK > 1 and CGretransmissionTimer is present in a CG configuration, the UE may first perform K repetitions, after that, the UE can continue with more autonomous uplink transmission attempts, if the UE receive neither the DFI nor a dynamic grant for the HARQ process during the K repetitions and the CGT is not expired yet.
[bookmark: _Toc23840834][bookmark: _Toc23977430][bookmark: _Toc23977510][bookmark: _Toc23977590][bookmark: _Toc23977644][bookmark: _Toc23977869][bookmark: _Toc24018840][bookmark: _Toc24019400][bookmark: _Toc24026831][bookmark: _Toc24042251][bookmark: _Toc24042293][bookmark: _Toc24042612][bookmark: _Toc24042811][bookmark: _Toc24043189]In case both repK > 1 and CGretransmissionTimer is present in a CG configuration, the UE starts the CGretransmissionTimer immediately after transmission of the K-th repetition.

[bookmark: _Toc16701630]MAC PDU overwriting
The issue has been discussed in the email discussion [3] and in the email discussion on running MAC CR post RAN2#107bis. Since both the CG timer and the CGRT (i.e., renamed cg-RetransmissionTimer) are not started/restarted if uplink transmission is not performed due to LBT failures. Then, the initial TB would not be transmitted due to LBT failures. As a result, two issues are observed and need to be addressed. 
Issue 1: the initial TBs which were not transmitted due to LBT failures may be replaced by newly generated TBs in a later time because CGT is not running. 
Issue 2: when and how to trigger retransmissions for those TBs? In addition, the gNB is not aware that there are TBs pending for retransmission at the UE.
If we always start CGT in section 5.4.1 for initial CG transmissions (similar to when a dynamic grant is received) combined with the current running MAC CR 5.4.2.1 where we start/restart CGT for initial CG transmissions when LBT succeeds; then because CGT is running the HP will not be overwritten, and because CGRT is not started if LBT fails, the UE will automatically retransmit the HARQ process at first possible occasion. Thus starting CGT in 5.4.1 for new CG transmissions address both issues with small spec impact.
[bookmark: _Toc23977412][bookmark: _Toc23977512][bookmark: _Toc23977592][bookmark: _Toc23977646][bookmark: _Toc23977871][bookmark: _Toc24018842][bookmark: _Toc24019401][bookmark: _Toc24026832][bookmark: _Toc24042252][bookmark: _Toc24042294][bookmark: _Toc24042613][bookmark: _Toc24042812][bookmark: _Toc24043190]Section 5.4.1 handles grant reception and starting/stopping of some timers.The main outcome of 5.4.1 is that grants are delivered together with HARQ info to the HARQ entity. Section 5.4.1 has no knowledge of transmissions, and if they are successful or not.
[bookmark: _Toc23977413][bookmark: _Toc23977513][bookmark: _Toc23977593][bookmark: _Toc23977647][bookmark: _Toc23977872][bookmark: _Toc24018843][bookmark: _Toc24019402][bookmark: _Toc24026833][bookmark: _Toc24042253][bookmark: _Toc24042295][bookmark: _Toc24042614][bookmark: _Toc24042813][bookmark: _Toc24043191]The CGT is in legacy started when a DG is received to stop PDU overwriting by a CG. In this case CGT is first started/restarted in section 5.4.1 when the grant is received and then started/restarted in section 5.4.2.1 when the transmission is performed. 
Thus, in line with the legacy use of CGT, we shall use it in NR-U to avoid PDU overwriting. 
[bookmark: _Ref23976749][bookmark: _Toc23977432][bookmark: _Toc23977514][bookmark: _Toc23977594][bookmark: _Toc23977648][bookmark: _Toc23977873][bookmark: _Toc24018844][bookmark: _Toc24019403][bookmark: _Toc24026834][bookmark: _Toc24042254][bookmark: _Toc24042296][bookmark: _Ref24042319][bookmark: _Toc24042615][bookmark: _Toc24042814][bookmark: _Toc24043192]The CGT timer is started in section 5.4.1 for new transmission on CG, before a grant is delivered to the HARQ entity and regardless of what happens in section 5.4.2.1.
Then in section 5.4.2.1 “R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow.” takes effect, that is, in 5.4.2.1 we do not start/restart CGT if LBT fails for initial transmissions on CG and because the CGT is running, PDU will not be overwritten. 
[bookmark: _Toc24042616][bookmark: _Toc24042815][bookmark: _Toc24043193]Proposal 11 and the already agreed changes to MAC, means CGT is started in 5.4.1 for a new transmission on CG, then in 5.4.2.1 CGT will be started/restarted for this HP if LBT succeeds while CGT will NOT be started/restarted in 5.4.2.1 for this HP if LBT fails. This is like CGT use in legacy and will prevent a later CG to overwrite the HP that failed an initial transmission due to LBT.
In the next CG occasion the HPID that had an initial tx at last CG occasion, but failed LBT, will have CGT running and CGRT will not be running, and according to 5.4.1 that same HPID will then be up for retransmission (and probably will be retransmitted if there are no other HPIDs up for retx with less time left of its CGT (DFI may have been received for another HPID, or a CGRT may have expired for another HPID)). Thus, this also implements the agreement “On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.”.
[bookmark: _Toc24042617][bookmark: _Toc24042816][bookmark: _Toc24043194]Proposal 11and the already agreed changes to MAC means CGT is running and CGRT is not running for an HP that failed LBT for the initial transmission on a CG. This enables retransmissions on CG using the same HP.
[bookmark: _Toc24042618][bookmark: _Toc24042817][bookmark: _Toc24043195]Proposal 11 and the already agreed changes in MAC captures the two agreements “R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow.” and “On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.”.
There are other alternatives to implement these agreements, but they all lead to more complex solutions compared to reusing the CGT for this. 

Multiple active configured grant configurations
Regarding multiple CG configurations, RAN2 has made below agreements in NR-U WI in the RAN2#107bis
Agreements
1. Multiple active CG configurations should be allowed for NR-U.  Details are FFS

At the same time, RAN2 has also made relevant agreements in IoT WI in RAN2#107bis.
· A single LCH can be map to multiple CG configurations.
· Multiple LCHs can be map to a single CG configuration.

Based on above agreements, a LCH can be mapped to multiple active CG configurations.  For each CG configuration, there are a number of HARQ processes in the HARQ process pool assigned. There is also a separate CGT timer and CGretransmissionTimer setting associated to each CG configuration. There are two issues which need to be addressed in order to support multiple active CG configurations.
Issue 1: is it ok to share HARQ processes between two CG configurations?
Issue 2: is it ok to perform retransmissions of a TB across multiple CG configurations?
For Issue 1, it is beneficial to share HARQ processes between CG configurations, which can give better configuration flexibility.  In addition, if each CG configuration has separate associated HARQ processes, the HARQ process space may become limited for the UE.
[bookmark: _Toc23977415][bookmark: _Toc23977517][bookmark: _Toc23977597][bookmark: _Toc23977651][bookmark: _Toc23977876][bookmark: _Toc24018849][bookmark: _Toc24019407][bookmark: _Toc24026838][bookmark: _Toc24042258][bookmark: _Toc24042300][bookmark: _Toc24042619][bookmark: _Toc24042818][bookmark: _Toc24043196]It is beneficial to share HARQ processes between CG configurations, which can give better configuration flexibility.
For Issue 2, since a LCH can be mapped to multiple CG configurations, meaning the UE can transmit the data of the LCH using multiple active CG resources at the same time. If the UE has to retransmit a TB which was transmitted using a CG resource, it is beneficial to allow the UE to use any CG resource among the set of CG resources mapped to the LCH which comes earliest in the time to perform retransmission, this can reduce the latency. In addition, the selected resource shall provide same size as the same initial TB to avoid rate-matching on the TB.
[bookmark: _Toc23840838][bookmark: _Toc23977435][bookmark: _Toc23977519][bookmark: _Toc23977599][bookmark: _Toc23977653][bookmark: _Toc23977878][bookmark: _Toc24018851][bookmark: _Toc24019408][bookmark: _Toc24026839][bookmark: _Toc24042259][bookmark: _Toc24042301][bookmark: _Toc24042620][bookmark: _Toc24042819][bookmark: _Toc24043197][bookmark: _Toc19791224][bookmark: _Toc20486583]The UE can retransmit a TB using a different CG configuration/resource from the one used for the initial transmission. The selected resource shall provide same size as the initial TB.
In addition, the UE shall stick to the same HARQ process for transmission/retransmission of a TB. In case the HARQ process is different for a retransmission, the UE may have two alternatives to handle the retransmission.
Alternative 1: the UE drops the current TB, and triggers the upper layer retransmission
Alternative 2: the UE copies the TB from the first HARQ process to the second HARQ process. After that, the UE drops the TB in the first HARQ process. 

This would bring extra complexity to the UE; therefore, we propose:
[bookmark: _Toc23840839][bookmark: _Toc23977436][bookmark: _Toc23977520][bookmark: _Toc23977600][bookmark: _Toc23977654][bookmark: _Toc23977879][bookmark: _Toc24018852][bookmark: _Toc24019409][bookmark: _Toc24026840][bookmark: _Toc24042260][bookmark: _Toc24042302][bookmark: _Toc24042621][bookmark: _Toc24042820][bookmark: _Toc24043198]The UE uses the same HARQ process to transmit/retransmit a TB.
[bookmark: _Toc24018853][bookmark: _Toc24019410][bookmark: _Toc24026841][bookmark: _Toc24042261][bookmark: _Toc24042303][bookmark: _Toc24042622][bookmark: _Toc24042821][bookmark: _Toc24043199]HARQ process are shared between different CG configurations.
This enables the cross-CG configuration retransmissions.
In this case, RAN2 need to study how to handle the timers. The CGT timer for a HARQ process shall be only started when the TB using this HARQ process is initially transmitted. The value of the CGT timer is set according to the CG configuration/resource which is used for the initial transmission. In parallel, the cg-retransmissionTimer shall be started/restarted and set to the timer value which is used for every transmission/retransmission attempt. If the initial transmission of a TB uses the resource in CG configuration 1, the cg-RetransmissionTimer is started using the timer value configured in CG configuration 1. The next retransmission of the TB is performed with the resource in CG configuration 2. The cg-RetransmissionTimer need to be restarted and set to the timer value configured in CG configuration 2.
[bookmark: _Toc23840840][bookmark: _Toc23977437][bookmark: _Toc23977521][bookmark: _Toc23977601][bookmark: _Toc23977655][bookmark: _Toc23977880][bookmark: _Toc24018854][bookmark: _Toc24019411][bookmark: _Toc24026842][bookmark: _Toc24042262][bookmark: _Toc24042304][bookmark: _Toc24042623][bookmark: _Toc24042822][bookmark: _Toc24043200]For a HARQ process, the associated CGT timer is only started when the TB using this HARQ process is initially transmitted, and set to the timer value according to the CG configuration used.
[bookmark: _Toc23840841][bookmark: _Toc23977438][bookmark: _Toc23977522][bookmark: _Toc23977602][bookmark: _Toc23977656][bookmark: _Toc23977881][bookmark: _Toc24018855][bookmark: _Toc24019412][bookmark: _Toc24026843][bookmark: _Toc24042263][bookmark: _Toc24042305][bookmark: _Toc24042624][bookmark: _Toc24042823][bookmark: _Toc24043201]The cg-RetransmissionTimer for the HARQ process is started and restarted for every transmission attempt of the TB when LBT succeeds, using the timer value according to the CG configuration which is used for the transmission.
Conclusion

Based on the discussion in section 2 we observe and propose the following:
Proposal 1	As in NR licensed, the UE prioritizes dynamically scheduled UL transmission when that occurs in the same slot as a configured UL grant, that is, no spec change.
Observation 1	When a configured grant is configured, the HARQ process that the UE will transmit on a certain slot is not known by the gNB.
Observation 2	It can happen that the gNB provides a DCI with UL grant for a HARQ process just a short time before or after the slot in which the UE intends to perform a transmission with a configured grant for the same HARQ process.
Observation 3	Performing both a transmission with a configured grant and a scheduled UL transmission for the same HARQ process very close in time increases overhead which is not desirable, especially in the unlicensed spectrum.
Observation 4	The time interval T is configured by the gNB considering below time components
a.	the gNB process time of a received PUSCH
b.	the transmission time of a dynamic grant
c.	the delay between UL grant reception in DL (PDCCH) and UL data (PUSCH) transmission (i.e., configured via the delay parameter K2.
Proposal 2	For a HARQ process which is configured by the gNB with cg-RetransmissionTimer, the UE skips processing UL dynamic grants which are valid for transmission during a time interval T after any transmission on CG resources for that HARQ process.
Observation 5	AUL may be configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field cg-RetransmissionTimer present.
Observation 6	AUL may be de-configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field cg-RetransmissionTimer  absent.
Proposal 3	Autonomous uplink is configured/de-configured for a UE by the gNB via signaling the ConfiguredGrantConfig IE in the RRC message with the field cg-RetransmissionTimer present/absent.
Observation 7	A potential drawback is that the gNB may have to repeat all CG parameters in the ConfiguredGrantConfig in addition to the field cg-RetransmissionTimer present/absent, which may create unnecessary RRC signalling overhead. However, the issue may be ignored since the UE may not need to frequently update the AUL configuration.
Observation 8	Grants for autonomous uplink are provided in the same way as for configured grants in Rel-15.
Proposal 4	The HARQ process IDs available for autonomous UL transmissions are the same as the ones available for Configured Grant.
Observation 9	At least the NR autonomous UL case, downlink feedback indicator will be introduced to enable pending HARQ feedback for several UL HARQ processes for the same UE.
Observation 10	It is beneficial to enhance the RV selection for a UE that triggers autonomous retransmissions.
Proposal 5	Same as for repetition in NR Rel-15, the gNB configures the redundancy version pattern for autonomous uplink transmissions.
Proposal 6	A new parameter named “aul-RV” can be defined in the ConfiguredGrantConfig for configuring RV pattern for autonomous uplink transmissions.
Proposal 7	For the nth autonomous transmission occasion, n=1, 2, …, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence for autonomous transmission, wherein n only counts the actual transmission occasions which have passed the LBT operation.
Proposal 8	In case both repK > 1 and CGretransmissionTimer is present in a CG configuration, the transmission occasions provided by both repetitions and autonomous uplink transmissions need to be considered when selecting RV pattern.
Proposal 9	In case both repK > 1 and CGretransmissionTimer is present in a CG configuration, the UE may first perform K repetitions, after that, the UE can continue with more autonomous uplink transmission attempts, if the UE receive neither the DFI nor a dynamic grant for the HARQ process during the K repetitions and the CGT is not expired yet.
Proposal 10	In case both repK > 1 and CGretransmissionTimer is present in a CG configuration, the UE starts the CGretransmissionTimer immediately after transmission of the K-th repetition.
Observation 11	Section 5.4.1 handles grant reception and starting/stopping of some timers.The main outcome of 5.4.1 is that grants are delivered together with HARQ info to the HARQ entity. Section 5.4.1 has no knowledge of transmissions, and if they are successful or not.
Observation 12	The CGT is in legacy started when a DG is received to stop PDU overwriting by a CG. In this case CGT is first started/restarted in section 5.4.1 when the grant is received and then started/restarted in section 5.4.2.1 when the transmission is performed.
Proposal 11	The CGT timer is started in section 5.4.1 for new transmission on CG, before a grant is delivered to the HARQ entity and regardless of what happens in section 5.4.2.1.
Observation 13	Proposal 11 and the already agreed changes to MAC, means CGT is started in 5.4.1 for a new transmission on CG, then in 5.4.2.1 CGT will be started/restarted for this HP if LBT succeeds while CGT will NOT be started/restarted in 5.4.2.1 for this HP if LBT fails. This is like CGT use in legacy and will prevent a later CG to overwrite the HP that failed an initial transmission due to LBT.
Observation 14	Proposal 11and the already agreed changes to MAC means CGT is running and CGRT is not running for an HP that failed LBT for the initial transmission on a CG. This enables retransmissions on CG using the same HP.
Observation 15	Proposal 11 and the already agreed changes in MAC captures the two agreements “R2 assumes that the configured grant timer is not started/restarted when configured grant is not transmitted due to LBT failure. PDU overwrite need to be avoided somehow.” and “On LBT failure at TX on CG, the UE transmits the pending TB using same HARQ process, in a CG resource.”.
Observation 16	It is beneficial to share HARQ processes between CG configurations, which can give better configuration flexibility.
Proposal 12	The UE can retransmit a TB using a different CG configuration/resource from the one used for the initial transmission. The selected resource shall provide same size as the initial TB.
Proposal 13	The UE uses the same HARQ process to transmit/retransmit a TB.
Proposal 14	HARQ process are shared between different CG configurations.
Proposal 15	For a HARQ process, the associated CGT timer is only started when the TB using this HARQ process is initially transmitted, and set to the timer value according to the CG configuration used.
Proposal 16	The cg-RetransmissionTimer for the HARQ process is started and restarted for every transmission attempt of the TB when LBT succeeds, using the timer value according to the CG configuration which is used for the transmission.
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