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Introduction
It has been agreed to support autonomous UL transmissions with configured grant for NR-U. As agreed in the NR-U WID [1], “NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase”. 
In the NR-U TR [2] capturing the agreements from the SI the following is captured:
The following modifications to the configured grant procedures are beneficial. 
-	Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	Supporting retransmissions without explicit UL grant
To support autonomous retransmission in uplink using a configured grant (i.e., autonomous uplink transmission (AUL)), in RAN2-105bis, it was determined to introduce a new timer to protect the HARQ procedure so that the retransmission can use the same HARQ process for retransmission as for the initial transmission:
A new timer is introduced for auto retransmission (i.e. timer expiry = HARQ NACK) on configured grant for the case of the TB previous being transmitted on a configured grant “CG retransmission timer”.
the new timer is started when the TB is actually transmitted on the configured grant and stopped upon reception of HARQ feedback (DFI) or dynamic grant for the HARQ process. 
According to above agreements, the AUL function with a configured grant is mainly implemented by a new timer “CG retransmission timer (CGRT)”. Upon expiration of the timer, the UE triggers a retransmission of the TB previous being transmitted on a configured grant if the UE has not received any HARQ feedback.
For AUL with a configured grant, a basic question is that how AUL is activated or deactivated dynamically for a UE by the gNB. For our understanding, the AUL is an additional function to the configured grant based transmission. In other words, an additional mechanism is needed for the gNB to activate/deactivate AUL, while may remain the CG configuration unchanged for a UE.
This contribution discusses how to configure or de-configure AUL for a UE.
[bookmark: _Ref525834269]Discussion
[bookmark: _Toc3972017][bookmark: _Toc4533475]In NR-U, it has been agreed that AUL function for NR-U will be designed on top of configured grant framework. 
A configured grant retransmission timer (CGRT) has been agreed, this new timer need to have a name and therefore we propose:
[bookmark: _Toc16770034][bookmark: _Toc16770636][bookmark: _Toc16791839][bookmark: _Toc16791845][bookmark: _Toc16791911][bookmark: _Toc16804401]The configured grant retransmission timer is called configuredGrantRetxTimer.

It is natural to add an additional field for configuring the CGRT timer in the RRC IE ConfiguredGrantConfig. We propose:
[bookmark: _Toc7535770][bookmark: _Toc7706009][bookmark: _Toc7707419][bookmark: _Toc7707835][bookmark: _Toc7707880][bookmark: _Toc7732259][bookmark: _Toc16087081][bookmark: _Toc16770035][bookmark: _Toc16770637][bookmark: _Toc16791840][bookmark: _Toc16791846][bookmark: _Toc16791912][bookmark: _Toc16804402]Introduce an additional field in ConfiguredGrantConfig for configuring the CGRT timer.
The field for the CGRT can be defined similarly as the existing configuredGrantTimer. An example on how to update the RRC spec is shown as below.
ConfiguredGrantConfig ::=           SEQUENCE {
    frequencyHopping                    ENUMERATED {intraSlot, interSlot}                                       OPTIONAL,   -- Need S,
    cg-DMRS-Configuration               DMRS-UplinkConfig,
    mcs-Table                           ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder          ENUMERATED {qam256, qam64LowSE}                                         OPTIONAL,   -- Need S
    uci-OnPUSCH                         SetupRelease { CG-UCI-OnPUSCH }                                         OPTIONAL,   -- Need M
    resourceAllocation                  ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch },
    rbg-Size                            ENUMERATED {config2}                                                    OPTIONAL,   -- Need S
    powerControlLoopToUse               ENUMERATED {n0, n1},
    p0-PUSCH-Alpha                      P0-PUSCH-AlphaSetId,
    transformPrecoder                   ENUMERATED {enabled, disabled}                                          OPTIONAL,   -- Need S
    nrofHARQ-Processes                  INTEGER(1..16),
    repK                                ENUMERATED {n1, n2, n4, n8},
    repK-RV                             ENUMERATED {s1-0231, s2-0303, s3-0000}                                  OPTIONAL,   -- Need R
    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
    rrc-ConfiguredUplinkGrant               SEQUENCE {
        timeDomainOffset                        INTEGER (0..5119),
        timeDomainAllocation                    INTEGER  (0..15),
        frequencyDomainAllocation               BIT STRING (SIZE(18)),
        antennaPort                             INTEGER (0..31),
        dmrs-SeqInitialization                  INTEGER (0..1)                                                  OPTIONAL,   -- Need R
        precodingAndNumberOfLayers              INTEGER (0..63),
        srs-ResourceIndicator                   INTEGER (0..15)                                                 OPTIONAL,   -- Need R
        mcsAndTBS                               INTEGER (0..31),
        frequencyHoppingOffset                  INTEGER (1.. maxNrofPhysicalResourceBlocks-1)                   OPTIONAL,   -- Need R
        pathlossReferenceIndex                  INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1),
        ...
    }                                                                                                           OPTIONAL,   -- Need R
    ...
    configuredGrantRetxTimer                INTEGER (1..64)                                                     OPTIONAL,   -- Need R
}


From the example, it is noted that the new field is marked with “Need R”, meaning that the configuration of the CGRT can be disabled by the gNB for a UE via signaling a ConfiguredGrantConfig in the RRC message with the field configuredGrantRetxTimer absent. Or 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 configuredGrantRetxTimer present.
[bookmark: _Toc14962746][bookmark: _Toc16078569][bookmark: _Toc16079739][bookmark: _Toc16087115][bookmark: _Toc16770028][bookmark: _Toc16770630][bookmark: _Toc16791836][bookmark: _Toc16791915][bookmark: _Toc16804398]AUL may be configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field configuredGrantRetxTimer present.
[bookmark: _Toc16087116][bookmark: _Toc16770029][bookmark: _Toc16770631][bookmark: _Toc16791837][bookmark: _Toc16791916][bookmark: _Toc16804399]AUL may be de-configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field configuredGrantRetxTimer present.
Therefore, we make the below proposal
[bookmark: _Toc16087082][bookmark: _Toc16770036][bookmark: _Toc16770638][bookmark: _Toc16791841][bookmark: _Toc16791847][bookmark: _Toc16791913][bookmark: _Toc16804403]Autonomous uplink is configured/de-configured for a UE by the gNB via signaling the ConfiguredGrantConfig IE in the RRC message with the field configuredGrantRetxTimer 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 configuredGrantRetxTimer 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]A potential drawback is that the gNB may have to repeat all CG parameters in the ConfiguredGrantConfig in addition to the field configuredGrantRetxTimer 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]Grants for autonomous uplink is provided in the same way as for configured grants in Rel 15.
Conclusion
In section 2 we made the following observations:
Observation 1	AUL may be configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field configuredGrantRetxTimer present.
Observation 2	AUL may be de-configured by the gNB for a UE via signaling the ConfiguredGrantConfig IE in the RRC message with the field configuredGrantRetxTimer present.
Observation 3	A potential drawback is that the gNB may have to repeat all CG parameters in the ConfiguredGrantConfig in addition to the field configuredGrantRetxTimer 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.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	The configured grant retransmission timer is called configuredGrantRetxTimer.
Proposal 2	Introduce an additional field in ConfiguredGrantConfig for configuring the CGRT timer.
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 configuredGrantRetxTimer present/absent.
Proposal 4	Grants for autonomous uplink is provided in the same way as for configured grants in Rel 15.

References
[bookmark: _Ref174151459][bookmark: _Ref189809556]RP-182878, New WID on NR-based Access to Unlicensed Spectrum, Qualcomm Inc.
[bookmark: _Ref513478584]3GPP TR 38.889 v16.0.0 “Study on NR-based access to unlicensed spectrum (Release 16)

