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[bookmark: _Ref71620620][bookmark: _Ref129681832][bookmark: _Ref124671424][bookmark: _Ref124589665]Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]This document summarizes the contributions submitted under the “7.2.2.2.4 Configured grant enhancement” agenda item on NR-based access to unlicensed. In each section, open issues are listed, and for each issue, alternatives are identified including individual company’s views/positions. Following conclusion on contention window adjustment, sharing of UE initiated COT with gNB and CG-UL transmission within gNB acquired COT was reached in RAN1#AH1901. Thus, discussion on these topics are avoided in this summary.Conclusion:
The following aspects should be discussed further as part of the channel access discussions 
· Contention window adjustment
· Details of COT sharing related to NRU configured grant including details and limitations on UE-initiated COT sharing with gNB and configured grant UL transmissions within gNB acquired COT 


Resource configuration
2.1 Time domain resource configuration
Following agreements were made in RAN1#96bisAgreement:
Select from the following additional options for type 1 and type 2 configured grant time domain resource allocation mechanism in NR by RAN1#97
· Option 1: A bitmap to selectively enable or disable configured UL transmission opportunities as per NR Rel-15 configurations.
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots
· FFS: duration of bitmap in time, e.g. 40ms
· Option 2: A mechanism based on multiple NR Rel-15 configurations
· FFS: Whether any further enhancement is needed to Rel-16 beyond what is being considered in the URLLC WI
· Option 3: Configuration in addition to the Rel-15 baseline of one or more of the following aspects:
· Multiple offsets within an active configuration
· Duration of transmission for an offset
· Option 4: A bitmap to configure UL transmission opportunies to replace current time domain resource configuration
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots
· FFS: duration of bitmap in time, e.g. 40ms
· Note: This is importing LAA AUL functionality into NR


Following is observed on supporting companies on each of the options from RAN1#96bis:
Observation:
Option1: OPPO, Sony, Ericsson

Option2: ZTE, Huawei/HiSilicon, Panasonic, Charter

Option3: Huawei/HiSilicon, vivo, InterDigital, Panasonic, Qualcomm (?), Fraunhofer,

Option4: OPPO, Nokia, LGE, Intel, Samsung, Charter, Qualcomm (?)


Proposal: 
For time domain resource allocation in configured grant enhancement option x is supported.



	Company
	Summary of Proposal

	ZTE
	· the resource allocation modes adopted for NR licensed configured grant transmission can be the baseline for NR-U configured grant. And repetition times can be considered as pre-configured transmission occasions within the periodicity.
· Multiple candidate time domain and/or frequency domain transmission opportunities can be configured for configured grant.

	Huawei
	· For NR-U CG, avoiding collisions with other configured signals and channels should follow the NR Rel-15 specified UE behavior for avoiding collision between a CG transmission and identified DL symbols.
· NR-U supports time-domain resource allocation of configured grant based on NR R15 (Options 2 and 3 in the last agreement). Basic enhancements should at least include:
· Total duration of the transmission within a period 
· Multiple transmission occasions within a period with configurable granularity
· Multiple active resource configurations per cell per BWP should be supported for uplink transmission with configured grant in NR-U.

	vivo
	· For configured grant resource configuration in time domain, we slightly prefer configuration in addition to the Rel-15 baseline of one or more of the following aspects (option 3):
· Multiple offsets within an active configuration
· Duration of transmission for an offset
· For NR-U UL configured grant, introduce a new parameter N to directly or indirectly indicate the number of transmission occasion candidates for an offset, the UE determines multiple transmission occasion candidates within a period based on timeDomainOffset, SLIV and N
· For NR-U UL configured grant, multiple time domain resource configurations are supported.
· Different configurations correspond to different time granularities and DMRS configurations.
· 

	OPPO
	· Either Option 1 or Option 4 can be considered as time domain resource allocation mechanism for CG-PUSCH.

	Nokia
	· Option 4 is supported for time domain resource allocation with NR-U configured grants. 
· Use a bitmap of [X] bits (via RRC signalling) to indicate which subframes (1 ms in duration, regardless of which numerology is used) are allowed for configured grant UL transmission. FFS: the value of X=40.

	LGE
	· The Options 2 and 3 is not considered for configured grant time domain resource allocation in NR-U.
· For configured grant resource configuration in time domain, Option 4 is preferred and the proposed mechanism is as follows:
· The slot-level (or slot group level) bitmap based time domain resource allocation can be configured by higher layer signalling (e.g., RRC signalling).
· Each bit in the bitmap can be interpreted as a single slot regardless of numerology or as a scalable manner with respect to numerology (e.g., one slot allocation for each bit in case of 15 kHz SCS and two slot allocation for each bit in case of 30 kHz SCS)
· The symbol-level granularity (2 or 7 or 14 symbols) of configured resource and the starting and ending positions of CGU PUSCH can be configured together with bitmap.
· The CGU-PUSCH can start transmission on the starting position in the first (transmitted) CG slot and ending position in the last (transmitted) CGU slot, without any gap between transmitted CGU slot(s). Especially for 2 or 7 symbol granularity, the candidates for the starting position in a slot can be the configured starting position or every 2 or 7 symbols after the configured starting position.

	InterDigital
	· Support configuration of multiple offsets within an active configuration i.e. Option 3
· Support multiple CG configurations with different transport block sizes at least for NR-U wideband operation.

	Intel
	· Option 4, the bitmap of length X approach, is the time-domain allocation approach used for configured grants for the NR unlicensed operation.

	Panasonic
	· NR-U support option 2 (A mechanism based on multiple NR Rel-15 configurations) or option 3 (Configuration in addition to the Rel-15 baseline) for configured grant resource allocation in time domain
· If option 2 (A mechanism based on multiple NR Rel-15 configurations) is supported, enhancement for reducing RRC configuration size is necessary.

	Samsung
	· NR-U configured grant should support bitmap based the time resource allocation (Option 4)

	Charter
	· Further down-select between Option 2 and Option 4 for CG time-domain allocation.

	Sony
	· On top of NR Rel-15 configurations, bitmap-based time domain resource allocation scheme should be used. The size of the bitmap [X] bits is FFS by considering the indication granularity. As such, Option 1 in the RAN1#96bis agreements is more preferable.

	Qualcomm
	· Time domain resource allocation is specified as follows
· Slot level allocation: One bit indicates whether the remaining bits correspond to a bitmap or multiple sets of Slot Indicator Values (SIV)
· For bitmap we have an indication of the number of slots per bit in addition to a 40 bit bitmap
· For SIV, multiple sets of SIV are provided with each SIV providing a start slot number and the number of slots along with the configured periodicity
· Symbol level allocation
· One start symbol value providing start symbol for the first slot of any burst and one end symbol value that applies to last slot of any burst, where a burst comprises a set of contiguously allocated slots
· For all slots in between the first slot and last slot in any burst, all symbols are allocated
· Mini-slot / LBT starting points: A symbol level bitmap is used to indicate the allowed starting points within a slot. The same configuration applies for every allocated slot
· 

	Ericsson
	· [bookmark: _GoBack]Our preference is Proposal 1	On top of the configured periodicity and configured/indicated slot offset of an NR Rel-15 UL configured grant (CG), support an RRC configured bitmask to indicate which CG time resources are enabled/disabled.
· FFS: Configuration details of the bitmask including length and granularity
· NR-U supports multiple active configured grant configurations per BWP

In principle opt 1, 3, and 4 achieve similar behaviour from RAN1 perspective. RAN1 has been stuck in the same discussion since the WI start even though the options mainly differ in terms signalling RRC parameters. It should be up to RAN2 to decide which of the option is more convenient from their perspective. 
 




2.2 Frequency domain resource configuration
The key issue to be decided and discussed here is whether and how to enhance the frequency domain resource configurations. Few contributions proposed to support multiple frequency domain opportunities for configured grant in NRU. 

Proposal:
Multiple active frequency domain configured grant configurations per BWP are supported 


Company views:
	Company
	Summary of Proposal

	ZTE
	· Multiple candidate time domain and/or frequency domain transmission opportunities can be configured for configured grant.

	Huawei
	· For the uplink transmission with configured grant in NR-U, configuration of frequency-domain resources includes one or more frequency interlaces.
· Frequency-domain resources are configured across multiple subbands of a wideband UL BWP configured to the UE for transmission with configured grant in NR-U.
· Based on the results of the subband LBT procedures, the CG UE can transmit on one or more subbands for which the LBT procedures are successful. 
· FFS: The CG UE selects a number of such subbands to use for its TCG based on the traffic type and/or the TB size
· Multiple active resource configurations per cell per BWP should be supported for uplink transmission with configured grant in NR-U.

	vivo
	· For NR-U UL configured grant, multiple resource configurations are supported per BWP.
· Different resource configurations correspond to different subband combinations.

	OPPO
	· Dynamically allocated resource in frequency domain can be considered for CG-PUSCH.

	Nokia
	· Study whether to support multiple active configured grant configurations for a given BWP of a serving cell for different sub-bands.

	Charter
	· Support multiple frequency-domain resource configurations for a UE with CG.

	Ericsson
	· NR-U supports multiple active configured grant configurations per BWP. Only single frequency allocation is configured/signal per an configured grant configuration. 

	Fraunhofer
	· Support for NR-U configured grants multiple candidate frequency-domain resources spanning one or more sub-bands. 




2.3 Flexible starting points
For NRU, the key issue to be decided is how to configure/specify flexible starting points for configured grant transmission. Following agreements were reached in RAN1#AH1901:· Support multiple UE starting time offsets with sub-symbol granularity with FeLAA AUL approach as the baseline
· FFS: Enhancements specific to NRU
· Companies are encouraged to provide views and analysis on the following issues:
· Whether to support allowing the UE to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome
· If yes, multiple starting positions within a slot for a configured grant configuration;
· Alt. 1: subset of symbols
· Alt. 2: any symbol
· FFS: gNB knowledge of starting symbol, whether UE indicates to gNB
· FFS signaling details
· FFS: whether similar design for scheduled grant and configured grant
· Whether the ending symbol can be punctured
· Whether the position of the ending symbol can be shifted depending on the starting position due to LBT procedures


Several companies discussed multiple flexible starting points in two main aspect: channel access granularity, and multiple starting point by considering UE multiplexing and collision avoidance mechanisms. Following points are raised in the contribution:
· Support the configuration of multiple transmission occasions/potential burst starting positions every subset of symbols 
· FFS: number of supported starting points
· PDCCH only transmission with flexible starting position
· starting point offsets to take negative values
· Subcarrier spacing should be considered
· Enhancement to FeLAA mechanism
· SLIV time parameter modification
· pseudo-random transmission starting point based on a configured seed
· PDCCH only transmission with flexible starting position
· Definition of starting time offset
· PUSCH Type A is the baseline
· DMRS position in the case of multiple starting positions


Proposal:



Company views:
	Company
	Summary of Proposal

	Huawei
	· To improve the CG resource utilization in NR-U, gNB should align the transmission starting points of UEs configured with the same time-domain resources, and either orthogonal or same frequency interlaces, to avoid mutual blocking during the LBT.
· NR-U should support the configuration of multiple transmission occasions/potential burst starting positions every subset of symbols (Alt. 1) within the CG time resource to avoid latency and resource waste due to LBT failure and reduce the gNB’s blind detection.
· Subset of 2 symbols is used with 15 and 30 KHz SCSs
· Subset of 7 symbols is used with 60 KHz SCS 
· To reduce UE complexity and gNB blind decoding, consider the following two options for the configuration of the PUSCH resource based on Alt. 1:
· Opt 1a: Each PUSCH is configured to span the number of symbols between two consecutive burst starting positions. 
· No puncturing or rate matching needed while the PUSCH ending position is pre-known to the gNB
· Opt 1b: Each PUSCH is configured to span a full slot ending at the slot boundaries. 
· Puncturing/rate matching may apply to at least the first PUSCH at the beginning of the UL burst wherein. 
· CBG-based  (re)transmission should be considered 

	vivo
	· For NR-U UL configured grant, multiple offsets within an active configuration are supported for flexible resource allocation and increasing channel access probability

	MTK
	· Multiple starting positions within a slot-based transmission occasion should be supported in NR-U configured grant for improving the resource utilization and increasing the channel access probability.
· Number of candidate starting positions could be restricted on a subset of symbols (Alt.1)
· The subset of symbols are RRC configured
· PUSCH DMRS could be always located in the starting symbol of a transmitted PUSCH for channel estimation and starting position detection.
· Both rate-matching and puncturing should be considered to avoid changing TBS depending on the LBT outcome if multiple starting positions within a slot-based transmission occasion are supported in NR-U configured grant.

	Nokia
	· Study whether to support additional starting positions within symbol #1 or following symbols for 30 kHz SCS and 60 kHz SCS PUSCH in NR-U configured grant.
· Support multiple starting positions within the initial slot of a UL burst (for both scheduled and configured grant based PUSCH) at least in the case of UL burst being outside a COT acquired by the gNB.
· Study the following alternatives to support multiple transmission positions within a slot for configured grant UL transmission:
· Alternative 1: symbol puncturing based approach
· Alternative 2: mini-slot based approach
· Support limited number of starting positions within a slot for configured grant UL transmission, e.g., 2 per 30 kHz SCS and 60 kHz SCS slot.

	LGE
	· If the UE is allowed to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome, at most two starting points can be considered.
· Otherwise, the multiple starting positions of CGU can be determined depending on the configured symbol-level granularity (i.e., 2 or 7 or 14 symbols) of mini-slot based CGU resources.

	Intel
	· PUSCH Type A is the baseline for CG burst.
· DMRS position should not be impacted by the introduction of multiple starting symbols
· The SLIV time parameter is modified to indicate the start symbol of the first slot in the uplink transmission burst, and the end symbol of the last slot of the uplink transmission burst.
· In order to mitigate collisions and blocking among devices, the FeLAA approach is reused in NR-U, with the exception that for 30 and 60 KHz SCS the feLAA offsets are truncated up to the 2nd symbol.

	Panasonic
	· If NR-U support allowing the UE to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome, symbol puncturing method should be taken.

	Samsung
	· For NR-U configured grant, starting position of configured grant transmission can be determined by the offset. Subcarrier spacing should be considered for determining the offset value.
· If NR-U configured grant supports multiple starting positions, the number of starting position candidates should be restricted.
· In NR-U, at least PDCCH only transmission with flexible starting position should be introduced.

	Qualcomm
	· In addition to the transmission starting point selection modes supported in FeLAA, a pseudo-random transmission starting point based on a configured seed is also supported for UEs with partial allocation.
· Allow starting point offsets to take negative values, so the start can be before the slot instead of only after the slot boundary. UE transmits an extended CP of the first OFDM symbol of the slot in the portion between the starting offset and the start of the slot.
· Configured grant PUSCH should support multiple starting points within a slot that can be selected by the UE based on LBT outcome

	Ericsson
	· The UE starting time offset is an offset value until the boundary of the first symbol of the CG resource
· The UE extends the first symbol of the CG transmission by an offset value through use of a longer CP

As for the PUSCH starting position, our preference is NOT to support multiple starting positions based on UE autonomously puncturing some symbols at the beginning of the PUSCH. The UE always follows the SLIV indicated by the gNB. It should be also noted that supporting multiple starting positions for CG transmission is non essential feature, since the main operation region of CG transmission is low load where interference and congestion are not severe.


	ZTE
	-      Both Type A and Type B are supported.

	
	




2.4 Ending symbol
Few contributions discussed the issue on ending symbol. 

Proposal:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.

Company views:
	Company
	Summary of Proposal

	Panasonic
	· To shift ending symbol is beneficial also for efficient resource utilization if CBG-based retransmission using configured grant is supported.

	Samsung
	· For NR-U configured grant, subcarrier spacing and LBT type should be considered in determining ending position of configured grant transmission.

	Intel
	· The SLIV time parameter is modified to indicate the start symbol of the first slot in the uplink transmission burst, and the end symbol of the last slot of the uplink transmission burst.

	Huawei
	· To reduce UE complexity and gNB blind decoding, consider the following two options for the configuration of the PUSCH resource based on Alt. 1:
· Opt 1a: Each PUSCH is configured to span the number of symbols between two consecutive burst starting positions. 
· No puncturing or rate matching needed while the PUSCH ending position is pre-known to the gNB
· Opt 1b: Each PUSCH is configured to span a full slot ending at the slot boundaries. 
· Puncturing/rate matching may apply to at least the first PUSCH at the beginning of the UL burst

	Ericsson
	The UE follows the SLIV indication configured by the gNB

	LG
	· The starting and ending symbol indices in the slot are separately configured by RRC, the UE may transmit CGU PUSCH according to the (starting/ending) configuration in each CGU burst.




HARQ related enhancement
3.1 CBG-based retransmission
The main point of discussion is whether CBG-based retransmission supported using dedicated resource by scheduled UL grant only or both dedicated resource and configured grant resource can be used. Other points such inclusion of CBGTI in UCI, CBG level ACK/NACK in DFI, ACK/NACK compression are also discussed in the contribution. 
Following agreement was reached in RAN1#96:For PUSCH transmitted using CG, CBG-based retransmission is supported at least by using dedicated scheduled resource allocated by an UL grant.
· FFS: CBG-based retransmission using a configured grant


Observation:
There are few contributions discussing CBG-based retransmission using configured grant resource and the views are diverging.

Company views:
	Company
	Summary of Proposal

	Huawei
	· CBG-based transmissions and retransmissions on configured grant resources should be supported in NR-U.
· FFS: How to use the PUSCH configured resource for retransmission of fewer CBGs.

	MTK
	· NR-U should support CBG-level retransmission of a HARQ process initially transmitted on a grant-free PUSCH using a same grant-free PUSCH in a separate period.

	Nokia
	· Support CBG based retransmissions in configured grant resources

	Panasonic
	· NR-U support CBG-based retransmission using a configured grant if the specification support multiple starting symbols of the configured grant.

	Samsung
	· CBG-based retransmission using a configured grant should not be supported for NR-U

	Qualcomm
	· If CBG based retransmission on configured grant resources is supported, information on ACK/NACK feedback at CBG level is included in the CG-DFI .
· If CBG based retransmission on configured grant resources is supported, introduce the following schemes to reduce the DCI size of the CG-DFI
· Compression schemes to feedback TB and/or CBG level ACK/NACK feedback for all the HARQ processes 
· Splitting payload information into multiple DCIs

	Ericsson
	· If CBG is enabled for UL transmissions with configured grant (CG), support CBG-based retransmissions using ONLY dedicated scheduled UL resources. CBG-based retransmissions are not supported on an UL CG.
· CBG-based retransmission on CG resources is non essential feature, since the main operation region of CG transmission is low load where interference and congestion are not severe.
· 

	Fraunhofer

	· Support CBG-based (re-)transmission using CG PUSCH resources. 
· FFS feedback mechanism
· FFS how to handle HARQ feedback failure

	ZTE
	· CBG-based retransmission by using configured grant resource should be approved. 

	Lenovo, Motorola Mobility
	· CBG based retransmissions is supported in configured grant resources.

	LG
	· The CBG-based retransmission using a configured grant can reduce the signaling overhead and increase retransmission efficiency since CGU PUSCH can be retransmitted using a configured resource based on the CBG-level HARQ-ACKs in the CGU-DFI, rather than based on individual UL grant. 
· Therefore, the CBG-based retransmission using a configured grant resource should be supported.




3.2 HARQ related signaling and procedures
The key issue to be discussed here is how to convey HARQ related information for configured grant. Several contributions discussed on how to determine/signal HARQ-related information and corresponding procedures in the following different aspects:
· CBG level ACK/NACK feedback in DFI including overhead reduction mechanism
· NDI understanding in HARQ retransmission
· HARQ ID determination
· HARQ codebook and indication
· HARQ feedback design in GC-DFI
· Size of DFI e.g. UL grant DCI size
· Earliest timing (K3 slots) from CGU PUSCH to CGU-DFI
· start/restart of configured grant timer of a given HARQ process
· Transmission parameters (such as MCS, RI, PMI, RA, SRI) indicated in the CG-DFI


Observation:
Views on HARQ related signaling and procedures are diverging, feature lead encourages further offline discussions among companies.


Company views:
	Company
	Summary of Proposal

	ZTE
	· CBG level ACK/NACK feedback information can be included in the DFI.
· R15 DL HARQ-ACK feedback scheme can be the reference for CBG level and TB level ACK/NACK feedback design.
· Transmission is initial or retransmission, which can be judged by NDI
· DFI size should be similar to the UL grant DCI size

	Huawei
	· For scheduling a retransmission for an HARQ process that was initially transmitted with configured grant, the differentiation between the initial transmission and retransmission can be based on the comparison of NDI reported by UCI and that included in UL grant.
· Other aspects related to the operation of the NR configured grant timer need to be studied due to the potential impact of LBT failures and collisions in both the DL and UL directions.
· The configured grant timer of a given HARQ process is not started/restarted when the PUSCH is not transmitted due to UL LBT failure.
· CBG-based level HARQ feedback indication should be supported in the DFI for uplink transmission with configured grant in NR-U.
· FFS: How to support mixed TB-level and CBG-level HARQ feedback in the DFI.
· The gNB should configure the CG UE with the minimum PUSCH-to-HARQ feedback timing for proper determination of the HARQ-A/N status from the DFI bitmap.
· NR-U should support transmitting the HARQ-ACK feedback for a dynamically selected subset of configured grant UEs in a semi-static codebook using group common DFI.
· For transmission of HARQ-ACK feedback in a group common DFI, gNB should at least configure the CG UE with the following parameters through RRC signaling:
· A groupCommon-DFI-RNTI value
· A logical index for the UE to locate its respective indication bits within the GC-DCI format 

	vivo
	· The size of CG-DFI should be aligned with one of the DCI formats.

	OPPO
	· Support CBG based HARQ-ACK feedback for CG-PUSCH
· Study how to transmit DFI in PDCCH for CBG-based HARQ-ACK feedback for CG-PUSCH.

	MTK
	· To reduce codebook size resulted from CBG-level HARQ A/N, the gNB could hybrid provide TB-level A/N or CBG-level A/N for HARQ processes in a codebook.

	Nokia
	· Support a HARQ codebook containing HARQ feedback for all HARQ processes in CG-DFI
· Study overhead reduction mechanism for CG-DFI if CBG level HARQ feedback is required.
· Separate TB-level HARQ feedback and CBG-level HARQ feedback into different CG-DFIs

	LGE
	· The earliest timing (denoted as K3 slots) from CGU PUSCH to CGU-DFI is configured by gNB and it can be configured to be shorter than 4 msec.
· Adopt CBG based transmission for CGU considering how to configure control information such as CGU-DFI and CGU-UCI.

	Intel
	· Support following means for retransmission of CG PUSCH including a DCI scheduling same HARQ process, DFI in addition to agreed timer based retransmission.
· For an initial transmission on configured grant resource, its retransmission is performed on configured grant resource upon expiration of a new configured grant timer.
· DFI size should be determined to be similar to DCI size.

	Samsung
	· NR-U configured grant should support bitmap based HARQ-ACK feedback with DFI. HARQ ACK feedback for scheduled PUSCH can be included in DFI.
· If CBG-based HARQ-ACK feedback is included in DFI, whether/how to minimize DFI size should be further studied.

	Qualcomm
	· Transmission parameters (such as MCS, RI, PMI, RA, SRI) can be indicated in the CG-DFI
· gNB provides UE the PUSCH to HARQ-ACK feedback delay parameter
· In the DFI, UE only considers the HARQ-ACK feedback for PUSCH that occurred before the provided delay as valid
· DFI should include HARQ ACK feedback for scheduled UL transmissions using HARQ IDs configured for NR-unlicensed configured grant transmission

	Ericsson
	· Support DFI containing a HARQ-ACK bitmap with one bit per configured all HARQ process (even the ones not configured for CG based transmission, this is important for CW adjustment purposes).

	Lenovo, Motorola Mobility
	· HARQ codebook in configured grant DFI comprises the HARQ-ACK feedback for all HARQ processes. 
· Configured grant DFI has same size with UL grant to reduce the UE blind detection effort.
· Overhead reduction is needed when CBG-based retransmission is supported in configured grant DFI.




UCI design
4.1 UCI content
It has been agreed to at least include following parameters in CG-UCI HARQ ID, NDI, RV, COT sharing information. Contributions submitted in RAN1#96 further discussed inclusion of additional information, following parameters are proposed to be included in CG-UCI:
· UE-ID 
· CRC
· PUSCH start and end point/slot 
· Extended fields to indicate multiple blanked OSs
· Resource configuration index
· Starting position of a transmitted PUSCH
· Transmission parameters (such as MCS, PMI, RI, SRI) 
· CBGTI, if CBG based retransmission on configured grant resources is supported
· LBT type/priority class
· Information on upcoming CG PUSCH transmissions in subsequent slots
· Details on UE initiated COT sharing with gNB

There are diverging views on each of the items listed above. Companies are encouraged to discuss more offline and possibly reach consensus one or more items.

Proposal:

Company views:
	Company
	Summary of Proposal

	ZTE
	· CBG related control information, such as CBGTI can be included in the UCI.
· UE ID is not need to be included in the UCI.
· The COT sharing information can be the remaining slot number and the symbol number of the MCOT.

	Huawei
	· Given that NR-U naturally inherits NR’s support of multiple CG UEs configured with the same time-frequency resources per cell, critical information in CG-UCI are subject to collisions and NR-U should thus consider the following
· Support as well the use of other configured resources, e.g., DMRS, to identify/verify the UE ID and/or the HARQ process ID
· Inclusion of UE ID in the CG-UCI is not beneficial in such case 
· Indication of PUSCH start and end points in CG-UCI should be enhanced to indicate multiple blanked OFDM symbols. The following options should be considered:
· Opt 1: Extended fields to indicate multiple blanked OSs
· Opt 2: Reuse legacy field plus pre-defined mapping to number of OSs based on numerology
· UE should indicate CBGTI in the CG-UCI to support CBG-based (re)transmissions on CG resources in NR-U.
· CG UE should indicate updated transmission parameters such as MCS in the CG-UCI

	vivo
	· For NR-U UL configured grant, CG-UCI is transmitted together with data, and the content of CG-UCI can include resource configuration index.
· FFS other control information 

	OPPO
	· Support UE determined MCS/TBS for CG-PUSCH.

	MTK
	· Indication of the starting position of a transmitted PUSCH carried by CG-UCI is beneficial for the gNB to determine the actual starting position.

	Nokia
	· At least CRC should be also included in CG-UCI. FFS: UE-ID

	LGE
	· To handle power imbalance problem between UE and gNB in case of UL-to-DL sharing, the information about UE’s UL transmit power is carried in the CGU-UCI.
· For CGU-UCI mapping on CGU PUSCH, consider multiple starting/ending positions and the position of DM-RS for CGU PUSCH and multiplexing with NR-UCI (including HARQ-ACK, CSI part 1, and CSI part 2).

	Intel
	· Together with the HARQ-ID, NDI, RV, and COT sharing information, the CG-UCI contains also the UE-ID, and the indication of the PUSCH starting and ending slot.

	Samsung
	· Time domain resource assignment value should be included in CG-UCI for the UL-to-DL sharing. Slot duration indication and CRESET/SS related information can be included according to the way of UL-to-DL sharing.

	Charter
	· CG UCI content additionally includes the following:
· UE ID
· Information on upcoming CG PUSCH transmissions in subsequent slots, for e.g., CG HARQ-IDs the UE has already allocated for UL data in its buffer but will not be transmitted in the current COT.
· The duration that the gNB is allowed to transmit in the CG channel occupancy initiated by the UE is indicated via UCI in terms of the number of unused slots that will not be used by the UE within the COT.

	Sony
	· DL transmission duration and possible UL continued COT occupancy, and LBT priority class should be signaled to gNB via CG-UCI.

	Qualcomm
	· UE may indicate some transmission parameters (such as MCS, PMI, RI, SRI) in the CG-UCI to improve transmission efficiency
· Inclusion of UE-ID in the CG-UCI in supported. The presence/absence of UE-ID in CG-UCI can be RRC configured.
· If CBG based retransmission on configured grant resources is supported, CBGTI is included in CG-UCI

	Ericsson
	· Support UCI for UL configured grant that includes the LBT priority class value used by the UE to access the channel.
· CG-UCI should include CRC.
· PUSCH starting/ending symbol is not indicated in UCI.
· New mechanisms (compared to NR Rel-15) for indication of MCS for CG PUSCH transmissions, e.g., by indication of MCS in the DCI carrying DFI are not supported.



4.2 UCI multiplexing
There are few contributions discussing multiplexing of CG-UCI and PUSCH (including location of DMRS), the main issues are time domain position of DMRS, location of CG-UCI. Following issues are raised in contributions:
· DMRS and CG-UCI are transmitted on symbol are last allowed starting point
· CG-UCI mapped on first symbol after DMRS
· First symbol and last symbol are not used for DMRS/CG-UCI
· UCI transmitted in every slot


Proposal
Discuss following points and agree on whichever can reach consensus.
· CG-UCI is mapped using the Rel-15 UCI multiplexing rules
· In the case of PUCCH and CG-PUSCH overlapping, existing UCI multiplexed with CG-UCI
· DMRS always located at the starting symbol of a CG-PUSCH
· CG-UCI mapped on first symbol after DMRS
· DMRS and CG-UCI are transmitted on symbol are last allowed starting point
· First symbol and last symbol are not used for DMRS/CG-UCI
· CG-UCI transmitted in every slot

Company views:
	Company
	Summary of Proposal

	ZTE
	· the UCI is mapped using the Rel-15 UCI multiplexing rules.

	vivo
	· For NR-U UL configured grant, CG-UCI is mapped on the resource of the actual transmission occasion following the mapping rule in Rel-15.
· CG-UCI for configured grant is mapped from the first non-DMRS symbol after the first DMRS in the transmitted PUSCH.
· For NR-U UL configured grant, when HARQ-ACK/CSI is multiplexed on CG-PUSCH, the mapping rule for CG-UCI and HARQ-ACK/CSI should be defined.
· To determine the number of REs used for CG-UCI, the mechanism of beta-offset in NR R15 for HARQ-ACK/CSI on CG-PUSCH can be a starting point.

	OPPO
	· The first symbol and the last symbol within one CG-PUSCH duration should not be used to transmit DMRS or UCI for LBT purpose.

	LGE
	· For CGU-UCI mapping on CGU PUSCH, consider multiple starting/ending positions and the position of DM-RS for CGU PUSCH and multiplexing with NR-UCI (including HARQ-ACK, CSI part 1, and CSI part 2). 

	MTK
	· PUSCH DMRS could be always located in the starting symbol of a transmitted PUSCH for channel estimation and starting position detection.

	Nokia
	· The design of CG-UCI mapping on PUSCH should take multiple starting/ending positions and the position of DMRS into account

	Intel
	· In a CG UL transmission, the CG-UCI is transmitted in every slot.
· When a PUCCH overlaps with CG-PUSCH within a PUCCH group, the existing UCI are multiplexed together with the CG-UCI on the CG-PUSCH.

	Qualcomm
	· CG-UCI and DMRS should be sent on symbols after the last allowed starting point of the slot

	Ericsson
	· The same rel-15 multiplexing rules used for HARQ-ACK UCI are applied to multiplex the CG-UCI on the CG-PUSCH. CG-UCI is part of HARQ-ACK UCI

	Huawei
	· Support type B PUSCH with UCI mapped on symbols after the front loaded DMRS 



gNB sharing UE initiated COT
Following agreement was reached in RAN1#96:When a UE initiates a channel occupancy with a transmission using a configured grant, it can signal at least the following
· The duration that the gNB is allowed to transmit in the channel occupancy initiated by the UE
· FFS: 
· How the duration is signalled
· Whether the UE should signal continued use of the COT for its own transmissions
· LBT priority class


Proposal:

Company views:
	Company
	Summary of Proposal

	ZTE
	· The COT sharing information can be the remaining slot number and the symbol number of the MCOT.
· a method for decreasing the LBT impact on DFI and the CS-RNTI scrambled DCI transmission can be considered, such as COT sharing scheme with configured grant transmission UE.
· the resource sharing mechanisms and rules for UE initiated COT sharing is the same as the gNB initiated COT sharing.

	Huawei
	· For gNB to sharing the MCOT acquired by CG UE(s), the following options should be supported in NR-U:
· Option 1: gNB independently inherits multiple UE-acquired MCOTs (if any).
· Option 2: gNB inherits a common MCOT (in both time and frequency domains) among different UEs.
· MCOT sharing is supported for transmission with configured grant in NR-U:
· gNB sharing UE-acquired MCOT for transmission of HARQ-ACK and/or PDSCH to that UE
· UE sharing gNB-acquired MCOT when a gNB-triggered transmission with CG is employed

· UE needs to indicate the LBT priority class value it used for initiating the UL COT in the following cases:  
· UE does not indicate to the full remaining COT duration as allowed for gNB sharing,
· Multiple switching points are allowed within the UL COT.

· If one active resource configuration per BWP is mapped to one channel access priority class, no explicit indication of LBT priority class is needed in the CG-UCI

	Sony
	· DL transmission duration and possible UL continued COT occupancy, and LBT priority class should be signaled to gNB via CG-UCI.

	OPPO
	· Starting symbol, duration, and LBT type should be indicated to gNB for DL transmission
· UE-initiated COT can be shared to gNB for transmission of periodical PDCCH.

	Nokia
	· DL broadcast signalling and scheduled DL data to the UE that initiated the COT could be also considered within a COT acquired by a UE. FFS: further details.

	Intel
	· Flexible COT sharing is supported for the UE-acquired COT compared to FeLAA.

	Samsung
	· In NR-U, NR time domain resource allocation scheme can be considered as a baseline to indicate DL resource for UL-to-DL sharing.
· In NR-U, CORESET/SS configuration should be considered in UL-to-DL sharing indication. Introducing of temporal CORESET/SS configuration for UL-to-DL sharing can be possible option.
· Time domain resource assignment value should be included in CG-UCI for the UL-to-DL sharing. Slot duration indication and CRESET/SS related information can be included according to the way of UL-to-DL sharing.

	Qualcomm
	· COT duration signaling comprises signaling of ending slot/symbol as well as remaining COT duration
· Ending symbols are restricted to symbols {12,13} for SCS of 15/30kHz and {11,12,13} for SCS of 60kHz
· FFS: Ending symbols with mini-slot
· Ending slot can be indicated by N bits indicating {0, 1, .., 2^N-2, more than 2^N-2}
· Remaining COT duration from the end of UE transmission is signaled to be upto 64/128/256 symbols for 15/30/60kHz SCS that covers a duration of 4.5ms.
· FFS exact set of supported values
· LBT priority class is included as part of the COT sharing information




Other aspects
6.1 Transmission adaptation
The key issue to be discussed here is whether/how to perform transmission adaptation for PUSCH transmitted by configured grant. Few companies discussed transmission adaptation issues and views are diverging.

Proposal
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.

Company views:
	Company
	Summary of Proposal

	Sony
	· The following mechanisms for facilitating transmission adaptation for NR-U configured grant should be considered.  
· Configured grant to scheduled uplink switching
· UE initiating adaptive parameters 

	OPPO
	· Support UE determined MCS/TBS for CG-PUSCH

	Qualcomm
	· Faster transmission adaptation can be introduced in NR Configured Grant for better link and medium efficiency.
· gNB based methods: Transmission parameters (such as MCS, RI, PMI, RA, SRI) can be indicated in the CG-DFI
· UE based methods: UE may indicate some transmission parameters (such as MCS, PMI, RI, SRI) in the CG-UCI to improve transmission efficiency
· 

	Ericsson
	· New mechanisms (compared to NR Rel-15) for indication of MCS for CG PUSCH transmissions, e.g., by indication of MCS in the DCI carrying DFI are not supported.

	Hhuawei
	· CG UE should indicate updated transmission parameters such as MCS in the CG-UCI



6.2 K-repetition procedure
The key issue to be discussed here is whether/how to support K-repetition procedure for configured grant. Few companies discussed K-repetition issues.

Proposal:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.

Company views:
	Company
	Summary of Proposal

	vivo
	· For NR-U UL configured grant, the UE shall repeat the TB in the repK consecutive transmission occasion candidates instead of across consecutive slots applying the same symbol allocation in each slot.
· Moreover, UE can continue transmitting the other TBs in the continuous resources immediately following the transmission of the first TB.

	Sony
	· Introduce the following potential enhancements for ensuring K repetition for NR-U configured grant
· Drop redundant repetition subject to COT length
· Support cross COT repetition
· Initiate repK by UE    

	Qualcomm
	· NR-U should continue to support configuration of repetitions for CG PUSCH. However, unlike NR where the repetitions of the same TB are on back to back slots, for NR-U, the UE should be given some flexibility on where it chooses to perform the repetitions

	Huawei
	· The repK parameter can be handled in two ways based on the use case;
· If increased reliability through repetition is not desired, repK can be reinterpreted as the total number of time units configured within a period, e.g. K msec, K slots, or K slot-groups (possibly in conjunction with the SCS configured for the respective active UL BWP).
· If repK is used for increased reliability in NR-U, a new parameter is introduced to indicate the total number of configured resources within a period independently from repK.



6.3 UE multiplexing and collision handling
Few companies discussed contention resolution and how to minimize the impact of collision among multiple UEs.

Proposal:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.


Company views:
	Company
	Summary of Proposal

	ZTE
	· to support multiple user access for NR-U considering LBT influence, the methods below can be considered:
· same UL data transmission starting point mechanism
· blank pattern method
· FeLAA AUL approach based

	Huawei
	· Given that NR-U naturally inherits NR’s support multiple CG UEs configured with the same time-frequency resources per cell, NR-U should support the use of other configured resources, e.g., DMRS, to resolve intra-cell collisions.
· NR-U should support CG UE multiplexing and collision avoidance between CG and scheduled grant using blanking symbols at selected pre-configured transmission occasions/UL burst starting positions. During the blanking period, following FeLAA techniques can be applied
· Random UE-selected offsets for collision avoidance of full BW CG UEs
· Random UE-selected offsets for collision avoidance between CG and Scheduled UL
· For NR-U to support NR-U multiple time-domain transmission opportunities along with CG UE multiplexing/collision avoidance with scheduled UL, the following parameters can be configured, via RRC for Type 1-based, and via DCI for Type 2-based NR-U TCG:  
· Number of potential burst start positions within the CG time resource
· Number of, or interval between, selected occasions with blanking symbols 
· Starting point, or number of blanking symbols, at selected transmission occasions

	Samsung
	· For NR-U configured grant, starting position of configured grant transmission can be determined by the offset. Subcarrier spacing should be considered for determining the offset value.

	Qualcomm
	· In addition to the transmission starting point selection modes supported in FeLAA, a pseudo-random transmission starting point based on a configured seed is also supported for UEs with partial allocation.
· [bookmark: p7]Allow starting point offsets to take negative values, so the start can be before the slot instead of only after the slot boundary. UE transmits an extended CP of the first OFDM symbol of the slot in the portion between the starting offset and the start of the slot.



6.4 CG transmission within gNB COT
Few companies discussed whether/how to allow CG-UL transmission within gNB acquired COT.

Proposal:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.


Company views:
	Company
	Summary of Proposal

	Huawei
	· NR-U should support gNB-triggered transmission with CG parameters (less periodicity and offset) to enhance the UE’s channel access opportunities, meanwhile the following benefits are achieved:
· gNB naturally avoids collisions with DL signals/channels and scheduled UL 
· Multiplexing of multiple triggered CG UEs due to the Alignment signal
· A gNB-triggered transmission with CG can be used to fill the gap between DL transmission and UL feedback for scenarios with processing delay longer than 16 μs.
· MCOT sharing is supported for transmission with configured grant in NR-U:
· gNB sharing UE-acquired MCOT for transmission of HARQ-ACK and/or PDSCH to that UE
· UE sharing gNB-acquired MCOT when a gNB-triggered transmission with CG is employed

	Intel
	· It is supported to prioritize GB PUSCH over CG PUSCH, following aspects can be considered
· Rely on starting position of a PUSCH;
· DCI to indicate whether CG PUSCH is allowed in shared UL burst inside a gNB COT; 
· From single UE point of view, if GB PUSCH is scheduled in a slot, CG PUSCH is withdrawn in the same slot. 

	Nokia
	· Configured grant UL transmission is allowed within the gNB acquired COT. GC-PDCCH can be used to enable/disable CG UL transmission within the gNB acquired COT.

	Charter
	· A cell-specific indicator (e.g., in GC-PDCCH) is used to indicate whether CG transmissions are allowed or disallowed within a shared gNB-initiated COT.



6.5 Contention window adjustment	Comment by 作者: According to the conclusion cited in the introduction, this aspect should be discussed under the channel access AI
Contention window adjustment is to be discussed in channel access agenda.

Company views:
	Company
	Summary of Proposal

	
	· 

	Nokia
	· UL transmissions with configured grants should use channel access procedure defined in LTE WI “Enhancements to LTE operation in unlicensed spectrum” as a baseline. Further enhancements to LBT procedure (e.g., CWS adjustment) could also be considered due to new features in NR.

	Ericsson
	· Contention window adjustment rules for feLAA are considered as a baseline for UL transmissions with configured grant



6.6 URLLC specific issue
Proposal:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.

Company views:
	Company
	Summary of Proposal

	Nokia
	· Postpone the addition of URLLC specific features to NR-U until more concrete mechanism are concluded for licensed band NR in the Rel-16 URLLC SI.



6.7 UE TX power
Proposal:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.


Company views:
	Company
	Summary of Proposal

	Nokia
	· A UE is allowed to adjust (reduce) the tx power for NR-U CG transmissions to some extent to allow for accessing the channel with higher ED threshold.
· Transmit power for the CP extension used for collision avoidance, and the following CG-PUSCH data are considered separately

	LG
	· To handle power imbalance problem between UE and gNB in case of UL-to-DL sharing, the information about UE’s UL transmit power is carried in the CGU-UCI.



6.8 Prioritization between GB PUSCH and CG PUSCH
Proposal:


Company views:
	Company
	Summary of Proposal

	Intel
	· It is supported to prioritize GB PUSCH over CG PUSCH, following aspects can be considered
· Rely on starting position of a PUSCH;
· DCI to indicate whether CG PUSCH is allowed in shared UL burst inside a gNB COT; 
· From single UE point of view, if GB PUSCH is scheduled in a slot, CG PUSCH is withdrawn in the same slot. 




Previous agreements
RAN1#AH1901 agreements
Agreement:
For configured grant resource configuration in time domain, the following alternatives are to be studied with more detailed proposal and analysis, strive to down-select in RAN1#96:
· Alt. 1: Bitmap based approach as baseline with potential enhancement
· Companies are encouraged to provide detailed design in next meeting
· Alt. 2: NR Rel-15 based time domain resource allocation approach as baseline with potential enhancement
· Companies are encouraged to provide detailed design in next meeting

Agreement:
· Support multiple UE starting time offsets with sub-symbol granularity with FeLAA AUL approach as the baseline
· FFS: Enhancements specific to NRU
· Companies are encouraged to provide views and analysis on the following issues:
· Whether to support allowing the UE to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome
· If yes, multiple starting positions within a slot for a configured grant configuration;
· Alt. 1: subset of symbols
· Alt. 2: any symbol
· FFS: gNB knowledge of starting symbol, whether UE indicates to gNB
· FFS signaling details
· FFS: whether similar design for scheduled grant and configured grant
· Whether the ending symbol can be punctured
· Whether the position of the ending symbol can be shifted depending on the starting position due to LBT procedures

Conclusion:
The following aspects should be discussed further as part of the channel access discussions 
· Contention window adjustment
· Details of COT sharing related to NRU configured grant including details and limitations on UE-initiated COT sharing with gNB and configured grant UL transmissions within gNB acquired COT 

Agreement:
CG-UCI should at least include the following information:
· HARQ ID
· NDI
· RV
· COT sharing information, FFS details
· FFS: other information including UE ID

RAN1#96
Agreement:
For PUSCH transmitted using CG, CBG-based retransmission is supported at least by using dedicated scheduled resource allocated by an UL grant.
· FFS: CBG-based retransmission using a configured grant
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements

Agreement:
For initial transmission on configured grant resource, HARQ retransmission on configured grant resource upon configured grant timer expiration (assume NACK if no ACK is received) is supported
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements

Agreement:
When a UE initiates a channel occupancy with a transmission using a configured grant, it can signal at least the following
· The duration that the gNB is allowed to transmit in the channel occupancy initiated by the UE
· FFS: 
· How the duration is signalled
· Whether the UE should signal continued use of the COT for its own transmissions
· LBT priority class

RAN1#96bis
Agreement:
Select from the following additional options for type 1 and type 2 configured grant time domain resource allocation mechanism in NR by RAN1#97
· Option 1: A bitmap to selectively enable or disable configured UL transmission opportunities as per NR Rel-15 configurations.
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots
· FFS: duration of bitmap in time, e.g. 40ms
· Option 2: A mechanism based on multiple NR Rel-15 configurations
· FFS: Whether any further enhancement is needed to Rel-16 beyond what is being considered in the URLLC WI
· Option 3: Configuration in addition to the Rel-15 baseline of one or more of the following aspects:
· Multiple offsets within an active configuration
· Duration of transmission for an offset
· Option 4: A bitmap to configure UL transmission opportunies to replace current time domain resource configuration
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots
· FFS: duration of bitmap in time, e.g. 40ms
· Note: This is importing LAA AUL functionality into NR


References
	R1-1905954
	Discussion on configured grant for NR-U
	ZTE, Sanechips

	Proposal 1: the resource allocation modes adopted for NR licensed configured grant transmission can be the baseline for NR-U configured grant. And repetition times can be considered as pre-configured transmission occasions within the periodicity. 
Proposal 2: Multiple candidate time domain and/or frequency domain transmission opportunities can be configured for configured grant.
Proposal 3: 
· CBG related control information, such as CBGTI can be included in the UCI. 
· CBG level ACK/NACK feedback information can be included in the DFI.
R15 DL HARQ-ACK feedback scheme can be the reference for CBG level and TB level ACK/NACK feedback design.
Proposal 4: Transmission is initial or retransmission, which can be judged by NDI.
Proposal 5: DFI size should be similar to the UL grant DCI size.
Proposal 6: 
· UE ID is not need to be included in the UCI.
· The COT sharing information can be the remaining slot number and the symbol number of the MCOT. 
Proposal 7: a method for decreasing the LBT impact on DFI and the CS-RNTI scrambled DCI transmission can be considered, such as COT sharing scheme with configured grant transmission UE.
Proposal 8: the resource sharing mechanisms and rules for UE initiated COT sharing is the same as the gNB initiated COT sharing.
Proposal 9: the UCI is mapped using the Rel-15 UCI multiplexing rules.
Proposal 10: to support multiple user access for NR-U considering LBT influence, the methods below can be considered:
· same UL data transmission starting point mechanism
· blank pattern method
· FeLAA AUL approach based

	R1-1906047
	Transmission with configured grant in NR unlicensed band
	Huawei, HiSilicon

	Proposal 1: For NR-U CG, avoiding collisions with other configured signals and channels should follow the NR Rel-15 specified UE behavior for avoiding collision between a CG transmission and identified DL symbols.
Proposal 2: NR-U supports time-domain resource allocation of configured grant based on NR R15 (Options 2 and 3 in the last agreement). Basic enhancements should at least include:
· Total duration of the transmission within a period 
· Multiple transmission occasions within a period with configurable granularity

Proposal 3: For the uplink transmission with configured grant in NR-U, configuration of frequency-domain resources includes one or more frequency interlaces.
Proposal 4: Frequency-domain resources are configured across multiple subbands of a wideband UL BWP configured to the UE for transmission with configured grant in NR-U.
Proposal 5: Based on the results of the subband LBT procedures, the CG UE can transmit on one or more subbands for which the LBT procedures are successful. 
· FFS: The CG UE selects a number of such subbands to use for its TCG based on the traffic type and/or the TB size
Proposal 6: Multiple active resource configurations per cell per BWP should be supported for uplink transmission with configured grant in NR-U.
Proposal 7: To improve the CG resource utilization in NR-U, gNB should align the transmission starting points of UEs configured with the same time-domain resources, and either orthogonal or same frequency interlaces, to avoid mutual blocking during the LBT.
Proposal 8: Given that NR-U naturally inherits NR’s support multiple CG UEs configured with the same time-frequency resources per cell, NR-U should support the use of other configured resources, e.g., DMRS, to resolve intra-cell collisions.
Proposal 9: NR-U should support the configuration of multiple transmission occasions/potential burst starting positions every subset of symbols (Alt. 1) within the CG time resource to avoid latency and resource waste due to LBT failure and reduce the gNB’s blind detection.
· Subset of 2 symbols is used with 15 and 30 KHz SCSs
· Subset of 7 symbols is used with 60 KHz SCS 
Proposal 10: To reduce UE complexity and gNB blind decoding, consider the following two options for the configuration of the PUSCH resource based on Alt. 1:
· Opt 1a: Each PUSCH is configured to span the number of symbols between two consecutive burst starting positions. 
· No puncturing or rate matching needed while the PUSCH ending position is pre-known to the gNB
· Opt 1b: Each PUSCH is configured to span a full slot ending at the slot boundaries. 
· Puncturing/rate matching may apply to at least the first PUSCH at the beginning of the UL burst wherein. 
· CBG-based  (re)transmission should be considered 

Proposal 11: NR-U should support CG UE multiplexing and collision avoidance between CG and scheduled grant using blanking symbols at selected pre-configured transmission occasions/UL burst starting positions. During the blanking period, following FeLAA techniques can be applied
· Random UE-selected offsets for collision avoidance of full BW CG UEs
· Random UE-selected offsets for collision avoidance between CG and Scheduled UL

Proposal 12: For NR-U to support NR-U multiple time-domain transmission opportunities along with CG UE multiplexing/collision avoidance with scheduled UL, the following parameters can be configured, via RRC for Type 1-based, and via DCI for Type 2-based NR-U TCG:  
1. Number of potential burst start positions within the CG time resource
2. Number of, or interval between, selected occasions with blanking symbols 
3. Starting point, or number of blanking symbols, at selected transmission occasions

Proposal 13: NR-U should support gNB-triggered transmission with CG parameters (less periodicity and offset) to enhance the UE’s channel access opportunities, meanwhile the following benefits are achieved:
· gNB naturally avoids collisions with DL signals/channels and scheduled UL 
· Multiplexing of multiple triggered CG UEs due to the Alignment signal

Proposal 14: A gNB-triggered transmission with CG can be used to fill the gap between DL transmission and UL feedback for scenarios with processing delay longer than 16 μs.
Proposal 15: For scheduling a retransmission for an HARQ process that was initially transmitted with configured grant, the differentiation between the initial transmission and retransmission can be based on the comparison of NDI reported by UCI and that included in UL grant.
Proposal 16: Other aspects related to the operation of the NR configured grant timer need to be studied due to the potential impact of LBT failures and collisions in both the DL and UL directions. 
Proposal 17: The configured grant timer of a given HARQ process is not started/restarted when the PUSCH is not transmitted due to UL LBT failure.
Proposal 18: CBG-based transmissions and retransmissions on configured grant resources should be supported in NR-U.
· FFS: How to use the PUSCH configured resource for retransmission of fewer CBGs.
Proposal 19: CBG-based level HARQ feedback indication should be supported in the DFI for uplink transmission with configured grant in NR-U.
· FFS: How to support mixed TB-level and CBG-level HARQ feedback in the DFI.
Proposal 20: Given that NR-U naturally inherits NR’s support of multiple CG UEs configured with the same time-frequency resources per cell, critical information in CG-UCI are subject to collisions and NR-U should thus consider the following
· Support as well the use of other configured resources, e.g., DMRS, to identify/verify the UE ID and/or the HARQ process ID
· Inclusion of UE ID in the CG-UCI is not beneficial in such case 

Proposal 21: The gNB should configure the CG UE with the minimum PUSCH-to-HARQ feedback timing for proper determination of the HARQ-A/N status from the DFI bitmap.
Proposal 22: NR-U should support transmitting the HARQ-ACK feedback for a dynamically selected subset of configured grant UEs in a semi-static codebook using group common DFI.
Proposal 23: For transmission of HARQ-ACK feedback in a group common DFI, gNB should at least configure the CG UE with the following parameters through RRC signaling:
· A groupCommon-DFI-RNTI value
· A logical index for the UE to locate its respective indication bits within the GC-DCI format 
Proposal 24: For gNB to sharing the MCOT acquired by CG UE(s), the following options should be supported in NR-U:
· Option 1: gNB independently inherits multiple UE-acquired MCOTs (if any).
· Option 2: gNB inherits a common MCOT (in both time and frequency domains) among different UEs.
Proposal 25: MCOT sharing is supported for transmission with configured grant in NR-U:
· gNB sharing UE-acquired MCOT for transmission of HARQ-ACK and/or PDSCH to that UE
· UE sharing gNB-acquired MCOT when a gNB-triggered transmission with CG is employed
Proposal 26:  Indication of PUSCH start and end points in CG-UCI should be enhanced to indicate multiple blanked OFDM symbols. The following options should be considered:
· Opt 1: Extended fields to indicate multiple blanked OSs
· Opt 2: Reuse legacy field plus pre-defined mapping to number of OSs based on numerology
Proposal 27:  UE should indicate CBGTI in the CG-UCI to support CBG-based (re)transmissions on CG resources in NR-U.
Proposal 28: CG UE should indicate updated transmission parameters such as MCS in the CG-UCI

	R1-1906133
	Discussion on the enhancements to configured grants
	vivo

	Proposal 1: For configured grant resource configuration in time domain, we slightly prefer configuration in addition to the Rel-15 baseline of one or more of the following aspects (option 3):
· Multiple offsets within an active configuration
· Duration of transmission for an offset
Proposal 2: For NR-U UL configured grant, introduce a new parameter N to directly or indirectly indicate the number of transmission occasion candidates for an offset, the UE determines multiple transmission occasion candidates within a period based on timeDomainOffset, SLIV and N.
Proposal 3: For NR-U UL configured grant, the UE shall repeat the TB in the repK consecutive transmission occasion candidates instead of across consecutive slots applying the same symbol allocation in each slot.
· Moreover, UE can continue transmitting the other TBs in the continuous resources immediately following the transmission of the first TB.
Proposal 4: For NR-U UL configured grant, multiple offsets within an active configuration are supported for flexible resource allocation and increasing channel access probability.
Proposal 5: For NR-U UL configured grant, multiple time domain resource configurations are supported.
· Different configurations correspond to different time granularities and DMRS configurations.
Proposal 6: For NR-U UL configured grant, multiple resource configurations are supported per BWP.
· Different resource configurations correspond to different subband combinations.
Proposal 7: For NR-U UL configured grant, CG-UCI is transmitted together with data, and the content of CG-UCI can include resource configuration index.
· FFS other control information 
Proposal 8: For NR-U UL configured grant, CG-UCI is mapped on the resource of the actual transmission occasion following the mapping rule in Rel-15.
· CG-UCI for configured grant is mapped from the first non-DMRS symbol after the first DMRS in the transmitted PUSCH.
Proposal 9: For NR-U UL configured grant, when HARQ-ACK/CSI is multiplexed on CG-PUSCH, the mapping rule for CG-UCI and HARQ-ACK/CSI should be defined.
Proposal 10: To determine the number of REs used for CG-UCI, the mechanism of beta-offset in NR R15 for HARQ-ACK/CSI on CG-PUSCH can be a starting point.
Proposal 11: The size of CG-DFI should be aligned with one of the DCI formats.

	R1-1906489
	On configured grant for NR-U
	OPPO

	Proposal 1: Starting symbol, duration, and LBT type should be indicated to gNB for DL transmission.
Proposal 2: UE-initiated COT can be shared to gNB for transmission of periodical PDCCH.
Proposal 3: Either Option 1 or Option 4 can be considered as time domain resource allocation mechanism for CG-PUSCH. 
Proposal 4: Dynamically allocated resource in frequency domain can be considered for CG-PUSCH. 
Proposal 5: The first symbol and the last symbol within one CG-PUSCH duration should not be used to transmit DMRS or UCI for LBT purpose.
Proposal 6: Support UE determined MCS/TBS for CG-PUSCH. 
Proposal 7: Support CBG based HARQ-ACK feedback for CG-PUSCH. 
Proposal 8: Study how to transmit DFI in PDCCH for CBG-based HARQ-ACK feedback for CG-PUSCH. 

	R1-1906546
	Discussion on NR-U configured grant
	MediaTek Inc.

	Proposal 1: Multiple starting positions within a slot-based transmission occasion should be supported in NR-U configured grant for improving the resource utilization and increasing the channel access probability.
· Number of candidate starting positions could be restricted on a subset of symbols (Alt.1)
· The subset of symbols are RRC configured
Proposal 2: PUSCH DMRS could be always located in the starting symbol of a transmitted PUSCH for channel estimation and starting position detection.
Proposal 3: Indication of the starting position of a transmitted PUSCH carried by CG-UCI is beneficial for the gNB to determine the actual starting position.
Proposal 4: Both rate-matching and puncturing should be considered to avoid changing TBS depending on the LBT outcome if multiple starting positions within a slot-based transmission occasion are supported in NR-U configured grant.
Proposal 5: NR-U should support CBG-level retransmission of a HARQ process initially transmitted on a grant-free PUSCH using a same grant-free PUSCH in a separate period.
Proposal 6: To reduce codebook size resulted from CBG-level HARQ A/N, the gNB could hybrid provide TB-level A/N or CBG-level A/N for HARQ processes in a codebook.

	R1-1906645
	On support of UL transmission with configured grants in NR-U
	Nokia, Nokia Shanghai Bell

	Proposal 1: Postpone the addition of URLLC specific features to NR-U until more concrete mechanism are concluded for licensed band NR in the Rel-16 URLLC SI. 
Proposal 2: Option 4 is supported for time domain resource allocation with NR-U configured grants. 
· Use a bitmap of [X] bits (via RRC signalling) to indicate which subframes (1 ms in duration, regardless of which numerology is used) are allowed for configured grant UL transmission. FFS: the value of X=40.
Proposal 3: Study whether to support additional starting positions within symbol #1 or following symbols for 30 kHz SCS and 60 kHz SCS PUSCH in NR-U configured grant.
Proposal 4: Support multiple starting positions within the initial slot of a UL burst (for both scheduled and configured grant based PUSCH) at least in the case of UL burst being outside a COT acquired by the gNB.
Proposal 5: Study the following alternatives to support multiple transmission positions within a slot for configured grant UL transmission:
· Alternative 1: symbol puncturing based approach
· Alternative 2: mini-slot based approach
Proposal 6: Support limited number of starting positions within a slot for configured grant UL transmission, e.g., 2 per 30 kHz SCS and 60 kHz SCS slot.
Proposal 7: Configured grant UL transmission is allowed within the gNB acquired COT. GC-PDCCH can be used to enable/disable CG UL transmission within the gNB acquired COT.
Proposal 8: Support a HARQ codebook containing HARQ feedback for all HARQ processes in CG-DFI.
Proposal 9: Study overhead reduction mechanism for CG-DFI if CBG level HARQ feedback is required.
Proposal 10: Separate TB-level HARQ feedback and CBG-level HARQ feedback into different CG-DFIs.
Proposal 11: A UE is allowed to adjust (reduce) the tx power for NR-U CG transmissions to some extent to allow for accessing the channel with higher ED threshold. 
Proposal 12: Transmit power for the CP extension used for collision avoidance, and the following CG-PUSCH data are considered separately.     
Proposal 13: At least CRC should be also included in CG-UCI. FFS: UE-ID.
Proposal 14: The design of CG-UCI mapping on PUSCH should take multiple starting/ending positions and the position of DMRS into account. 
Proposal 15: UL transmissions with configured grants should use channel access procedure defined in LTE WI “Enhancements to LTE operation in unlicensed spectrum” as a baseline. Further enhancements to LBT procedure (e.g., CWS adjustment) could also be considered due to new features in NR. 
Proposal 16: DL broadcast signalling and scheduled DL data to the UE that initiated the COT could be also considered within a COT acquired by a UE. FFS: further details.
Proposal 17: Support CBG based retransmissions in configured grant resources.
Proposal 18: Study whether to support multiple active configured grant configurations for a given BWP of a serving cell for different sub-bands.

	R1-1906678
	Discussion on configured grant for NR-U
	LG Electronics

	Proposal #1: The earliest timing (denoted as K3 slots) from CGU PUSCH to CGU-DFI is configured by gNB and it can be configured to be shorter than 4 msec.
Proposal #2: To handle power imbalance problem between UE and gNB in case of UL-to-DL sharing, the information about UE’s UL transmit power is carried in the CGU-UCI.
Proposal #3: For CGU-UCI mapping on CGU PUSCH, consider multiple starting/ending positions and the position of DM-RS for CGU PUSCH and multiplexing with NR-UCI (including HARQ-ACK, CSI part 1, and CSI part 2).
Proposal #4: The Options 2 and 3 is not considered for configured grant time domain resource allocation in NR-U.
Proposal #5: For configured grant resource configuration in time domain, Option 4 is preferred and the proposed mechanism is as follows:
· The slot-level (or slot group level) bitmap based time domain resource allocation can be configured by higher layer signalling (e.g., RRC signalling).
· Each bit in the bitmap can be interpreted as a single slot regardless of numerology or as a scalable manner with respect to numerology (e.g., one slot allocation for each bit in case of 15 kHz SCS and two slot allocation for each bit in case of 30 kHz SCS)
· The symbol-level granularity (2 or 7 or 14 symbols) of configured resource and the starting and ending positions of CGU PUSCH can be configured together with bitmap.
· The CGU-PUSCH can start transmission on the starting position in the first (transmitted) CG slot and ending position in the last (transmitted) CGU slot, without any gap between transmitted CGU slot(s). Especially for 2 or 7 symbol granularity, the candidates for the starting position in a slot can be the configured starting position or every 2 or 7 symbols after the configured starting position.
Proposal #6: If the UE is allowed to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome, at most two starting points can be considered.
Proposal #7: Adopt CBG based transmission for CGU considering how to configure control information such as CGU-DFI and CGU-UCI.

	R1-1906765
	Discussion on configured grant enhancement for NR-U
	InterDigital, Inc.

	Proposal 1: Support configuration of multiple offsets within an active configuration i.e. Option 3.
Proposal 2: Support multiple CG configurations with different transport block sizes at least for NR-U wideband operation.    

	R1-1906788
	Enhancements to configured grants for NR-unlicensed
	Intel Corporation

	Proposal 1: Option 4, the bitmap of length X approach, is the time-domain allocation approach used for configured grants for the NR unlicensed operation.
Proposal 2: PUSCH Type A is the baseline for CG burst.
Proposal 3: DMRS position should not be impacted by the introduction of multiple starting symbols
Proposal 4: The SLIV time parameter is modified to indicate the start symbol of the first slot in the uplink transmission burst, and the end symbol of the last slot of the uplink transmission burst.
Proposal 5: In order to mitigate collisions and blocking among devices, the FeLAA approach is reused in NR-U, with the exception that for 30 and 60 KHz SCS the feLAA offsets are truncated up to the 2nd symbol.
Proposal 6: It is supported to prioritize GB PUSCH over CG PUSCH, following aspects can be considered
· Rely on starting position of a PUSCH;
· DCI to indicate whether CG PUSCH is allowed in shared UL burst inside a gNB COT; 
· From single UE point of view, if GB PUSCH is scheduled in a slot, CG PUSCH is withdrawn in the same slot. 

Proposal 7: In a CG UL transmission, the CG-UCI is transmitted in every slot.
Proposal 8: Together with the HARQ-ID, NDI, RV, and COT sharing information, the CG-UCI contains also the UE-ID, and the indication of the PUSCH starting and ending slot.
Proposal 9: When a PUCCH overlaps with CG-PUSCH within a PUCCH group, the existing UCI are multiplexed together with the CG-UCI on the CG-PUSCH.
Proposal 10: Support following means for retransmission of CG PUSCH including a DCI scheduling same HARQ process, DFI in addition to agreed timer based retransmission. 
Proposal 11: For an initial transmission on configured grant resource, its retransmission is performed on configured grant resource upon expiration of a new configured grant timer.
Proposal 12: DFI size should be determined to be similar to DCI size.
Proposal 13: Flexible COT sharing is supported for the UE-acquired COT compared to FeLAA. 

	R1-1906869
	Configured grant enhancements for NR-U
	Panasonic Corporation

	Proposal 1: NR-U support option 2 (A mechanism based on multiple NR Rel-15 configurations) or option 3 (Configuration in addition to the Rel-15 baseline) for configured grant resource allocation in time domain.
Proposal 2: If option 2 (A mechanism based on multiple NR Rel-15 configurations) is supported, enhancement for reducing RRC configuration size is necessary.
Proposal 3: If NR-U support allowing the UE to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome, symbol puncturing method should be taken.
Proposal 4: NR-U support CBG-based retransmission using a configured grant if the specification support multiple starting symbols of the configured grant.
Proposal 5: To shift ending symbol is beneficial also for efficient resource utilization if CBG-based retransmission using configured grant is supported.

	R1-1906923
	Configured grant enhancement for NR-U
	Samsung

	Proposal 1: NR-U configured grant should support bitmap based the time resource allocation (Option 4).
Proposal 2: For NR-U configured grant, starting position of configured grant transmission can be determined by the offset. Subcarrier spacing should be considered for determining the offset value.
Proposal 3: If NR-U configured grant supports multiple starting positions, the number of starting position candidates should be restricted.
Proposal 4: For NR-U configured grant, subcarrier spacing and LBT type should be considered in determining ending position of configured grant transmission.
Proposal 5: NR-U configured grant should support bitmap based HARQ-ACK feedback with DFI. HARQ ACK feedback for scheduled PUSCH can be included in DFI.
Proposal 6. CBG-based retransmission using a configured grant should not be supported for NR-U.
Proposal 7: If CBG-based HARQ-ACK feedback is included in DFI, whether/how to minimize DFI size should be further studied.
Proposal 8: In NR-U, at least PDCCH only transmission with flexible starting position should be introduced.
Proposal 9: In NR-U, NR time domain resource allocation scheme can be considered as a baseline to indicate DL resource for UL-to-DL sharing.
Proposal 10: In NR-U, CORESET/SS configuration should be considered in UL-to-DL sharing indication. Introducing of temporal CORESET/SS configuration for UL-to-DL sharing can be possible option.
Proposal 11: Time domain resource assignment value should be included in CG-UCI for the UL-to-DL sharing. Slot duration indication and CRESET/SS related information can be included according to the way of UL-to-DL sharing.

	R1-1907119
	Configured Grant Enhancements
	Charter Communications

	Proposal 1: Further down-select between Option 2 and Option 4 for CG time-domain allocation.
Proposal 2: Support multiple frequency-domain resource configurations for a UE with CG.
Proposal 3: A cell-specific indicator (e.g., in GC-PDCCH) is used to indicate whether CG transmissions are allowed or disallowed within a shared gNB-initiated COT.
Proposal 4: CG UCI content additionally includes the following:
· UE ID
· Information on upcoming CG PUSCH transmissions in subsequent slots, for e.g., CG HARQ-IDs the UE has already allocated for UL data in its buffer but will not be transmitted in the current COT.
Proposal 5: The duration that the gNB is allowed to transmit in the CG channel occupancy initiated by the UE is indicated via UCI in terms of the number of unused slots that will not be used by the UE within the COT.

	R1-1907193
	Enhancements to Configured Grants in NR-U
	Sony

	Proposal 1: On top of NR Rel-15 configurations, bitmap-based time domain resource allocation scheme should be used. The size of the bitmap [X] bits is FFS by considering the indication granularity. As such, Option 1 in the RAN1#96bis agreements is more preferable.   
Proposal 2: The following mechanisms for facilitating transmission adaptation for NR-U configured grant should be considered.  
· Configured grant to scheduled uplink switching
· UE initiating adaptive parameters 
Proposal 3: DL transmission duration and possible UL continued COT occupancy, and LBT priority class should be signaled to gNB via CG-UCI. 
Proposal 4: Introduce the following potential enhancements for ensuring K repetition for NR-U configured grant
· Drop redundant repetition subject to COT length
· Support cross COT repetition
· Initiate repK by UE    

	R1-1907264
	Enhancements to configured grants for NR-U
	Qualcomm Incorporated

	Proposal 1: Faster transmission adaptation can be introduced in NR Configured Grant for better link and medium efficiency.
· gNB based methods: Transmission parameters (such as MCS, RI, PMI, RA, SRI) can be indicated in the CG-DFI
· UE based methods: UE may indicate some transmission parameters (such as MCS, PMI, RI, SRI) in the CG-UCI to improve transmission efficiency
Proposal 2: COT duration signaling comprises signaling of ending slot/symbol as well as remaining COT duration
· Ending symbols are restricted to symbols {12,13} for SCS of 15/30kHz and {11,12,13} for SCS of 60kHz
· FFS: Ending symbols with mini-slot
· Ending slot can be indicated by N bits indicating {0, 1, .., 2^N-2, more than 2^N-2}
· Remaining COT duration from the end of UE transmission is signaled to be upto 64/128/256 symbols for 15/30/60kHz SCS that covers a duration of 4.5ms.
· FFS exact set of supported values
Proposal 3: LBT priority class is included as part of the COT sharing information
Proposal 4: Inclusion of UE-ID in the CG-UCI in supported. The presence/absence of UE-ID in CG-UCI can be RRC configured. 
Proposal 5: CG-UCI and DMRS should be sent on symbols after the last allowed starting point of the slot 
Proposal 6:  In addition to the transmission starting point selection modes supported in FeLAA, a pseudo-random transmission starting point based on a configured seed is also supported for UEs with partial allocation.
Proposal 7:  Allow starting point offsets to take negative values, so the start can be before the slot instead of only after the slot boundary. UE transmits an extended CP of the first OFDM symbol of the slot in the portion between the starting offset and the start of the slot.
Proposal 8: Configured grant PUSCH should support multiple starting points within a slot that can be selected by the UE based on LBT outcome
Proposal 9: If CBG based retransmission on configured grant resources is supported, information on ACK/NACK feedback at CBG level is included in the CG-DFI.
Proposal 10: If CBG based retransmission on configured grant resources is supported, introduce the following schemes to reduce the DCI size of the CG-DFI 
· Compression schemes to feedback TB and/or CBG level ACK/NACK feedback for all the HARQ processes 
· Splitting payload information into multiple DCIs
Proposal 11: If CBG based retransmission on configured grant resources is supported, CBGTI is included in CG-UCI
Proposal 12: Time domain resource allocation is specified as follows
· Slot level allocation: One bit indicates whether the remaining bits correspond to a bitmap or multiple sets of Slot Indicator Values (SIV)
· For bitmap we have an indication of the number of slots per bit in addition to a 40 bit bitmap
· For SIV, multiple sets of SIV are provided with each SIV providing a start slot number and the number of slots along with the configured periodicity
· Symbol level allocation: 
· One start symbol value providing start symbol for the first slot of any burst and one end symbol value that applies to last slot of any burst, where a burst comprises a set of contiguously allocated slots. 
· For all slots in between the first slot and last slot in any burst, all symbols are allocated.
· Mini-slot / LBT starting points: A symbol level bitmap is used to indicate the allowed starting points within a slot. The same configuration applies for every allocated slot
Proposal 13: NR-U should continue to support configuration of repetitions for CG PUSCH. However, unlike NR where the repetitions of the same TB are on back to back slots, for NR-U, the UE should be given some flexibility on where it chooses to perform the repetitions.
Proposal 14: gNB provides UE the PUSCH to HARQ-ACK feedback delay parameter. 
· In the DFI, UE only considers the HARQ-ACK feedback for PUSCH that occurred before the provided delay as valid
Proposal 15: DFI should include HARQ ACK feedback for scheduled UL transmissions using HARQ IDs configured for NR-unlicensed configured grant transmission.

	R1-1907457
	Configured grant enhancement
	Ericsson

	Proposal 1	On top of the configured periodicity and configured/indicated slot offset of an NR Rel-15 UL configured grant (CG), support an RRC configured bitmask to indicate which CG time resources  are enabled/disabled.
FFS: Configuration details of the bitmask including length and granularity
Proposal 2	NR-U supports multiple active configured grant configurations per BWP
Proposal 3	Support DFI containing a HARQ-ACK bitmap with one bit per configured HARQ process.
Proposal 4	If CBG is enabled for UL transmissions with configured grant (CG), support CBG-based retransmissions using ONLY dedicated scheduled UL resources. CBG-based retransmissions are not supported on an UL CG.
Proposal 5	The UE starting time offset is an offset value until the boundary of the first symbol of the CG resource.
a.	The UE extends the first symbol of the CG transmission by an offset value through use of a longer CP
Proposal 6	Support UCI for UL configured grant that includes the LBT priority class value used by the UE to access the channel.
Proposal 7	CG-UCI should include CRC.
Proposal 8	PUSCH starting/ending symbol is not indicated in UCI.
Proposal 9	The same rel-15 multiplexing rules used for HARQ-ACK UCI are applied to multiplex the CG-UCI on the CG-PUSCH. CG-UCI is part of HARQ-ACK UCI.
Proposal 10	New mechanisms (compared to NR Rel-15) for indication of MCS for CG PUSCH transmissions, e.g., by indication of MCS in the DCI carrying DFI are not supported.
Proposal 11	Contention window adjustment rules for feLAA are considered as a baseline for UL transmissions with configured grant.


	R1-1907479
	UL Configured Grants for NR-U
	Fraunhofer IIS, Fraunhofer HHI

	Proposal 1: Support a single solution for NR-U based on Rel-15 CG providing:
· Multiple time offsets with adaptable granularity, e.g., numerology and subslot
· K-repetition adaptable for the different time offsets.
Proposal 2: Support for NR-U configured grants multiple candidate frequency-domain resources spanning one or more sub-bands. 
Proposal 3: Support CBG-based (re-)transmission using CG PUSCH resources. 
· FFS feedback mechanism
· FFS how to handle HARQ feedback failure



