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Introduction
As per the discussion in RAN1#92bis[1], the following proposals related to configured grant have been agreed. 
· Study possible enhancements for HARQ operation 
· Study changes needed for Configured Grant support in NR-U

Configured Grant, based on our understanding, can be interpreted as two scheduling types for uplink transmission for NR-U: grant-based mode (legacy) and grant-free mode (AUL in FeLAA). In this contribution, we would like to discuss possible changes and enhancements that RAN1 should consider for grant-free mode for NR-U transmission.

Discussion
Resource allocation
To promote low latency and reduced control signaling overhead in LTE enhancements in unlicensed spectrum operation, AUL transmission has been introduced in FeLAA, where time-domain resource and frequency-domain resource are configured by RRC signaling and activation DCI, respectively[2]. Because of the dynamic DCI-based activation, this SPS-like mechanism makes it more flexible for both link adaptation and resource allocation. The procedure, however, exposes latency threat caused by required LBT for L1 activation signaling. Accordingly, one candidate scheme of only RRC configuration for resource allocation has been agreed in NR grant-free transmission scheme [2], which is called Type1 UL transmission without grant. In Type1 mode, configuration parameters can only be updated by RRC (re-)configuration signaling. This may impact the efficiency of pre-configured resource and increase the collision possibility if resource overlapping is allowed among multiple UEs. 
[bookmark: _GoBack]Another Type2 mode is much similar as AUL style with only difference that RRC configuration accounts for the setting of TPC and resource periodicity and L1 DCI is responsible for resource allocation (time + frequency). The last Type3 mode, although it will not be supported in Rel-15, holds potential benefits for NR-U operations. The reason for this is that L1 signalling is only needed to update some parameters configured by RRC signaling without any activation/deactivation requirement. This means that L1 signaling overhead will only be counted on demand and latency caused by the associated LBT will be significantly reduced. A typical extreme example is that no DCI-triggered parameter modification is required in one RRC configured periodicity: this mode is just as persistent as Type1. To this end, we think that the agreed configuration type for UL grant free transmission in NR can fully satisfy the requirements for NR-U design.  Type3 mode is desired to be reconsidered for NR-U only in certain cases. The LBT attempts conducted by using different scheduling mode can be found in Fig1. 
Proposal 1:  The resource allocation modes (type1 and type2) adopted for NR licensed grant-free transmission should be the baseline for NR-U grant-free transmission. 






Fig1. Required LBT attempts v.s. grant-free scheduling type

HARQ operation
FeLAA has supported UE selected HARQ parameters in AUL transmission with asynchronous manner [3]. Thanks to AUL-UCI, HARQ related parameters (i.e., HARQ ID, new data indicator, and redundancy version) can be selected by UE itself, and sent back to eNB together with PUSCH. This procedure could dramatically reduce the latency when UE tries to monitor granted DCI and access channel in each HARQ occasion. Through this way, UE selected HARQ parameters procedure can be directly inherited by NR-U for even further reduced latency by adopting larger SCS numerology and/or non-slot based scheduling scheme. But one thing to be emphasized is that whether some adjustments are needed for K repetitions for each TB’s transmission. Due to the confinement of each TxOP, overly used UL repetition may lead to the declining time-resource efficiency although this procedure is created to increase the reliability. In our view, therefore, it is envisioned to involve a relationship between TxOP and its corresponding number K in the RRC configuration ConfiguredGrantConfig.  
Proposal 2: NR-U should directly inherit the HARQ procedure defined in AUL of FeLAA in Rel-15 with considerations on limiting the repetition number K within the allocated TxOP.

COT sharing
The ETSI BRAN harmonized standard allows the channel access initiating device to grant an authorization to one or more associated responding devices to transmit on the current operating channel [4]. In FeLAA, regarding initiating device behavior as a baseline, two-way COT sharing has already been supported [5], which means that initiating device (eNB and UE) could share each other’s acquired COT for DL and UL transmission, respectively. However, the agreements emphasize some confinements for AUL procedure: 
· The DL transmission duration is limited to a partial ending subframe of up to 2OS length within the UE acquired COT, and only DL control information can be included due to very limit DL transmission duration. 
· The last symbol of the AUL burst has to be dropped with the corresponding AUL transmission duration informed to eNB by AUL-UCI in order to create enough gap for UL to DL switching
· Only single UL to DL and/or DL to UL switching is supported.
For NR-U operation, due to the flexible slot structure and dynamic format indication, the aforementioned confinements could be released more or less. First, the DL occasion within UE shared COT is capable to transmit PDCCH and associated PDSCH to multiple UEs in order to fully utilize unlicensed resources. Then, due to the enhanced capability of UE and gNB in NR, there seems to be no need to drop any last symbols just for creating gap, and even sometimes device can skip CCA if the sensing gap <=16us.  Finally, similar as the description in our companion contribution [6], multiple switching points can bring more benefits for URLLC application in terms of quick DL feedback and SUL and AUL adaptation within the shared COT. 
Proposal 3: FeLAA AUL procedure should be the baseline for potential changes on NR-U configured grant. 


Conclusions
In this contribution, based on the above discussion we have the following proposals:
Proposal 1: The resource allocation modes (type1 and type2) adopted for NR licensed grant-free transmission should be the baseline for NR-U grant-free transmission. 
Proposal 2: NR-U should directly inherit the HARQ procedure defined in AUL of FeLAA in Rel-15 with considerations on limiting the repetition number K within the allocated TxOP.
Proposal 3: FeLAA AUL procedure should be the baseline for potential changes on NR-U configured grant.


References 
1. Chairman’s Notes, RAN WG1 #92bis meeting, April 2018.
1. Chairman’s Notes, RAN WG1 #90 meeting, August 2017.
1. Chairman’s Notes, RAN WG1 #90bis meeting, October 2017.
1. ETSI EN 301 893 V2.1.0, Mar, 2017. 
1. Chairman’s Notes, RAN WG1 #92 meeting, February 2018.
1. R1-1806567, Considerations on Configured Grant on NR-U, Sony
image1.emf
Type1

Type2

Type3

slot

RRC config.

(PDSCH)

RRC config.

(PDSCH)

ConfiguredGrantConfig update periodicity

LBT LBT

RRC config.

(PDSCH)

ConfiguredGrantConfig update periodicity

LBT LBT

DCI activation

(PDCCH)

RRC config.

(PDSCH)

LBT

DCI de-activation 

(dynamic scheduling)

(PDCCH)

LBT

DCI activation

(PDCCH)

LBT

RRC config.

(PDSCH)

ConfiguredGrantConfig update periodicity

LBT LBT

DCI modifies paras (if necessary)

(PDCCH)

RRC config.

(PDSCH)

LBT

DL

DL

DL


Microsoft_Visio___1.vsdx

Type1
Type2
Type3
slot
RRC config.
(PDSCH)







RRC config.
(PDSCH)
ConfiguredGrantConfig update periodicity
LBT
LBT


RRC config.
(PDSCH)







ConfiguredGrantConfig update periodicity
LBT
LBT
DCI activation
(PDCCH)
RRC config.
(PDSCH)
LBT
DCI de-activation (dynamic scheduling)
(PDCCH)
LBT
DCI activation
(PDCCH)
LBT


RRC config.
(PDSCH)







ConfiguredGrantConfig update periodicity
LBT
LBT
DCI modifies paras (if necessary)
(PDCCH)
RRC config.
(PDSCH)
LBT
DL
DL
DL



