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1. Introduction
This contribution summarizes discussion aspects of potential enhancements to configured grants for NR-U based on submitted contributions for RAN1 #95. The following are agreements and conclusions made in prior RAN1 meetings related to potential enhancements to configured grants.
RAN1 #93:
Agreement:
· The following modifications to the configured grant procedures are beneficial
· Removing dependencies of HARQ process information to the timing
· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
· Increased flexibility on time domain resource allocation for the configured grant transmissions
· Supporting retransmissions without explicit UL grant
RAN1 #94:
Conclusion:
· There is no necessity to exclude Type-1 or Type-2 configured grant mechanism for operation of NR in unlicensed spectrum.

Agreement:
· Allowing consecutive configured grant resources in time without any gaps in between the resources and non-consecutive configured grant resources (not necessarily periodic) with gaps in between the resources is beneficial and should be considered for NR in unlicensed spectrum
· UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.
· It is identified to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE. 
· FFS: DFI to include HARQ ACK feedback for scheduled UL transmissions using HARQ IDs configured for NR-unlicensed configured grant transmission.
· Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 
· Retransmission via resource scheduled by UL grant is supported for a HARQ process that was initially transmitted via configured grant resource.
· UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when one of the following conditions is met:
· Reception of NACK feedback via DFI for the corresponding HARQ process
· FFS: No reception of feedback from gNB upon the timer expiration.
· To introduce a new timer or reuse configuredGrantTimer.
· It is identified to be beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions and between configured grant and scheduled grant transmissions. 
· FFS: detailed mechanism.
· NR-unlicensed configured grant transmission is not allowed during the time when it overlaps with occasions configured for potential NR-U DRS of the serving cell irrespective of the configured time domain resource for configured grant transmission.  

This document uses the following color codes for identification of suggested conclusion/agreements, issues that have been resolved, and issues that require further discussions.
· The GREY highlighted sections are issues that has been resolved or discussed for this meeting and no further discussion is expected during the meeting.
· The BLUE highlights are issues that contain suggested conclusion/agreement for approval.
· The YELLOW highlights are issues that require further discussion during the meeting.


2. Resource Configuration
2.1 Time domain resource configuration
Key issues for discussion: 
· Overall methodology and signaling structure of indication of time domain resources to UE requires discussion.
· Weighing benefits versus drawbacks of potential signaling methodology, such as flexibility and overhead.

The following is a summary of proposals made by companies to RAN1 #95.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	NR-U should consider to enhance the time domain allocation of configured grant based on NR R15, e.g. granularity of resource allocation, multiple resources within a period.

	LGE
	Adopt bitmap based time domain resource allocation considering various numerologies for CGU PUSCH.

	Vivo
	Introducing offset (that indicate starting position of PUSCH) for NR-U configured grant is not effective, due that NR supports flexible time domain resource allocation for PUSCH.

	MediaTek
	Bitmap-based time domain resource configuration for NR-U configured grant should be carefully studied with consideration of multiple numerologies and mini-slot.

	Nokia, NSN
	Use a bitmap of [X] bits (via RRC signalling) to indicate which slots are allowed for configured grant UL transmission. FFS: X
Use FeLAA AUL approach (i.e., UE-selected starting offset and RRC configured starting offset) as the baseline to coordinate UE multiplexing for NR-U configured grant operation.

	Sony
	Type1 and Type2 modes have their own pros and cons in terms of signaling overhead and potential channel access latency.
Support multiple time offsets configuration to increase the flexibility on the time-domain resource allocation for NR-U configured grant operations.

	Intel
	A configured grant UL transmission may begin with an offset. How to define the offset is FFS.
Offset here may be UE specific, or UE-group specific, allowing UEs to randomize transmission to further avoid collision or align transmission of group of UEs.

	Samsung
	Bitmap can be used for the time resource allocation. Different granularity for each bit in the bitmap can be considered according to SCS.
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.

	OPPO
	RRC configured resource with bitmap indication in time domain and dynamically allocated resource in frequency domain can be considered for CG-PUSCH.

	Ericsson
	RRC configured Bitmap of X bits is used to indicate the allowed time resource on slot level.  
Additionally, ‘timeDomainAllocation’, allocation of configured uplink grant in time domain which contains startSymbolAndLength, and ‘timeDomainOffset’, offset of a resource with respect to SFN=0 in time domain, are configured via RRC for Type 1 and DCI for Type 2 configured grants.
For NR-U configured UL, timeDomainAllocation is interpreted as following
· S: start symbol of the first slot in a configured UL burst 
· L: length of the last slot in a configured UL burst.
NR-U configured UL should support indication of mini-slot pattern applied within a configured UL enabled slot.
[bookmark: _Ref505706876][bookmark: _Toc505708854][bookmark: _Toc505708949][bookmark: _Toc525890224]For Type 2 configured UL, multiple configured UL bitmaps can be provided within an RRC configured UL configuration.
For Type 2 configured UL, a single configured UL bitmap can be activated per cell.

	Convidia
	Bitmap based resource allocation may be supported for AUL in NR-U. Bitmap may provide AUL resources in increments of mini-slots or slot.



Summary and Suggestion from Feature Lead:
· Numerous number of companies believe use of bitmap based approach for assigning potential candidate of time domain resources for configured grant based transmission is beneficial.
· Based on the discussion and proposals from various companies, suggest to agree on the following text proposal for the TR:
· As for potential solutions to providing flexibility on time domain resource allocation, bitmap based approach and NR Rel-15 based time domain resource allocation approach, which includes {periodicity, offset in the frame, start symbol and length of PUSCH and K-repetition signaling}, are identified as potential candidates. Additional aspects such as finer granularity of resource allocation, and multiple resources within a period may be considered for enhancing flexibility on time domain resource allocation.


2.2 Frequency domain resource configuration
Key issues for discussion: 
· Overall methodology and signaling structure of indication of frequency domain resources to UE requires discussion.
· How to meet the occupied bandwidth requirements when such requirements are present in operating regulatory domains.
· Frequency domain resource configuration and its relationship to BWPs.
· BWP operation strategy for NR-U.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	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.

UE with configured grant may transmit one or more subbands based on subband LBT procedures.

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

	MediaTek
	NR-U considers configuring multiple candidate resources across multiple unlicensed channels for grant-free UL transmission, and the UE may transmit data on one or more candidate resources based on subband LBT results.

	TCL Comm.
	NR-U should support FDM or SDM multiplexing for UL users through configured grants.
In the case of multiplexed CG, two main situations may arise: the two (or more) CG users try to access the medium at the same time (synchronized access) and a CG user try to access the medium when another (or multiple) user(s) are already transmitting (asynchronized access)

	Sharp
	The UE configured with multiple UL BWPs in different frequency locations can use multiple configured-grant resources for a HARQ process.

	Charter Comm.
	It can be beneficial for NR-U UEs to operate on two active UL BWPs at the same time; one BWP for scheduled UL and a particular set of HARQ processes, the other BWP for configured grants with another set of HARQ processes.
gNB configures the number of simultaneous active UL BWPs, the allocation of SUL and AUL transmission schemes to each BWP, and the switching between them.

	Convidia
	NR-U may consider autonomous BWP selection.
NR-U may study ways to enable multiple active BWPs for the UE.

	ZTE
	The resource allocation modes adopted for NR licensed configured grant transmission can be the baseline for NR-U. 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.

	Ericsson
	One frequency domain resource allocation (can be one or more interlaces) is configured/activated per UE (similar to existing NR) 



Summary and Suggestion from Feature Lead:
· Some number of companies proposes that multiple candidate frequency domain transmission opportunities for configured grant transmission. Given the potential relationship with time domain resource configuration, further discussion on the issue is suggested.
· Based on the discussion and proposals from various companies, suggest to agree on the following text proposal for the TR:
· Increased flexibility on frequency domain resource allocation for the configured grant transmissions. As for potential solutions to providing flexibility on frequency domain resource allocation, and multiple frequency domain resource allocations could be considered for the configured grant transmissions. Details designs of Further study may be needed on the enablement of the multiple frequency domain resource allocations is left to WI phase.


2.3 Procedural Aspects of Resource Configuration
Key issues for discussion: 
· Overall procedure for configuring potential resources to be used by configured grant based transmission.
· Support or not support of transmission repetitions.
· Multiple resource configurations and definition of a single resource configuration and its relationship to actual resources to be used by configured grant based transmissions.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	Resource configuration for uplink transmission with configured grant should avoid latency and resource waste due to LBT failure. The following mechanisms should be studied:
· Alignment of transmission start time of multiple UEs configured with the same time-domain resources and either same or orthogonal frequency interlaces on a given unlicensed channel 
· Multiple transmission occasions/potential burst starting positions within the configured periodicity along with blanking symbols for UE multiplexing
· gNB-triggered uplink transmission with configured grant using GC Alignment Signal

The mechanisms for consideration include use spatial or code domain multiplexing between UEs when resources used by configured grant collides between UEs. Consideration of mutual blanked out resources in the beginning of the slot such that all UEs can have successful LBT and use same time resources for transmission. 

	Interdigital
	NR-U to study the K-repetition procedure of CG transmission and possibly update the relevant attributes for NR-U use cases. 
NR-U to study the procedure for K-repetition in UL configured grant when a few last repetitions may fall outside of a COT.



	Qualcomm
	NR GUL is not sufficient for grant free uplink transmission in NR unlicensed as it does not consider the properties in the unlicensed operation.
Potential issues of NR GUL stem from synchronous HARQ transmission timelines, limited transmission adaptation, inefficiency with resource overloading, and inefficiency with heavier traffic loads.
Faster transmission adaptation can be introduced in NR AUL for better link and medium efficiency.
· gNB based methods: AUL transmission parameters can be indicated in the AUL-DFI
· UE based methods: UE may indicate some parameters in the AUL-UCI to improve transmission efficiency
How to assign AUL resource to achieve better medium efficiency should be studied in NR-U AUL. Some potential candidates for further investigation include
· Consider allowing contention between SUL and a limited set of AUL UEs which are closer to the AUL UE.
· Consider contention among different UEs even if frequency domain allocation does not occupy the entire BW
· Enhanced frequency domain sensing-based channel contention under some specific operating conditions

	Convidia
	AUL in NR-U may support AUL grants similar to Type-1 and Type-2 CG.
NR-U may consider ways to limit the overhead due to AUL-UCI, especially when transmission occurs in repetitions within a bundle.



Summary and Suggestion from Feature Lead:
· The proposed candidate solutions are quite widely spread. Further discussion would be needed to formulate problems and solutions
	


3. HARQ Enhancements
3.1 Signaling of HARQ related information
Key issues for discussion: 
· In the previous RAN1 meetings, it was identified that removing dependencies of HARQ process information to the timing and introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID are beneficial for NR-U. Additionally, it was also identified that it is to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE.
· Further refinement of HARQ related signaling as part of UCI and DFI is needed, including procedures related to transmission of HARQ related information and how they are conveyed.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	The mechanism of scheduling a retransmission with uplink grant for an HARQ process that was initially transmitted with configured grant should be studied in NR-U.  
Especially consideration to avoid DTX-to-ACK that are associated with NDI signaling.
In addition to considering the transmission of UCI as in LTE-AUL, other HARQ ID determination procedures based on configured grant parameters can be considered for transmission with configured grant in NR-U.
Study HARQ-ACK feedback using GC-DCI for transmission with CG in NR-U.

	ZTE
	Besides HARQ process ID, NDI, and RVID, COT sharing information can also be included in the UCI.
Method for decreasing the LBT impact on DFI and the CS-RNTI scrambled DCI transmission can be considered, such as no LBT or one shot LBT at the UL-DL switching point

	Vivo
	For NR-U UL configured grant, UCI is transmitted together with data, and the content of UCI can include at least HARQ ID, NDI, RV, resource index. FFS other control information.

For NR-U UL configured grant, following options of HARQ-ACK feedback can be considered. 
· Option 1: UL grant is used for scheduling retransmission and UE assumes ACK unless UL grant is received
· Option 2: Specific signalling is used for ACK/NACK feedback and UE assumes NACK unless explicit ACK is received

	Intel
	A UE performing grant-free transmission indicates in the grant-free UCI at least the following information: HARQ process ID, UE-ID, NDI, PUSCH duration and COT sharing information.

	Nokia, NSN
	Support timer-based solution for autonomous configured grant retransmission for NR-U. The separate timer is RRC configured with e.g. a slot granularity. Note: The detailed definition may need to be coordinated with the work in the Rel-16 URLLC SI discussing the same issue.

	NEC
	If self-contained HARQ feedback with configured grant uplink transmission is adopted in NRU, introducing a new physical downlink channel or enhancing the existing PDCCH is beneficial.

	Samsung
	HARQ ACK feedback for SUL can be included in DFI.
NR-U configured grant assumes NACK feedback in case of no reception of HARQ-ACK feedback from gNB upon the timer expiration.

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

	Interdigital
	Additional signaling needs to be further investigated that allows gNB to unambiguously identify HARQ-ACK feedback codebooks associated with prior transmissions.

	Ericsson
	For configured UL on NR-U, a timer starts when a TB is transmitted, and if no ACK is received before the timer expires the UE assumes NACK and performs non-adaptive retransmission.

	Mediatek
	Besides HARQ related information, CG-UCI includes at least the following information: UE ID, COT-sharing related information, CSI report for DL transmission in a same UE-initiated COT.



Summary and Suggestion from Feature Lead:
· Various companies are proposing to ask specific HARQ related information for UCI and DFI. While there are some common information that most companies seem to think it is beneficial to support, the exact list of HARQ related information that needs support seems to vary company to company.
· Companies are encourage to discuss further on some of the information all companies agree that should be carried as part of UCI and/or DFI.
· Companies are also encourage to discuss further on a procedural aspects of transmission and reception of HARQ related signaling, including cases of when receiver is not able to receive HARQ related signaling due to LBT or interferences.
· Based on the discussion and proposals from various companies, suggest to agree on the following text proposal for the TR:
· Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID
· Additional information fields can be considered to be included in the UCI, e.g.: UE-ID, COT sharing information, PUSCH duration, etc.
· Multiple sources identified that DTX-to-ACK problems from LBT impact on DFI transmission should be avoided. Multiple sources identified that NACK indication upon timer expiration can be a candidate solution to avoid LBT impact on DFI transmission. Further study is required onDetails of how DTX-to-ACK problem from lack of HARQ-ACK transmission can be mitigated is left up to WI phase.


3.2 HARQ Processing Latency
Key issues for discussion: 
· HARQ processing latency requirements for the UE and gNB will impact the overall design of the transmission protocol and signaling aspects of configured grant based transmissions.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	LGE
	The earliest timing (denoted as K3 slots) from configured grant for NR-U (CGU) PUSCH to CGU-downlink feedback information (DFI) is configured by gNB and it can be configured to be shorter than 4 msec.



Summary and Suggestion from Feature Lead:
· In order to provide meaningful input on supported HARQ processing time values, further progress on transmission characteristics and scheme for configured grant based transmission are needed.
· Given the lack of input from companies, it seems like further development of overall design of configured grant based transmission is required before having insightful discussion on HARQ process latency values. Details of the required processing latency could potentially be discussed during work item phase.


3.3 CBG based HARQ feedback
Key issues for discussion: 
· Support of CBG based HARQ feedback and re-transmissions
· Details of HARQ feedback mechanism based on CBG
· Details of re-transmission mechanics for CBG based HARQ feedback.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	LGE
	Adopt CBG based transmission for CGU considering how to configure control information such as CGU-DFI and CGU-UCI.

	ZTE
	CBG based configured grant UL transmission should be supported in NR-U.

	Nokia, NSN
	Rel-15 NR CBG based operation is supported for Rel-16 NR-unlicensed configured grant operation. Its enhancements are further studied.

	Samsung
	NR-U configured grant should support CBG-based transmission.

	OPPO
	CBG based HARQ-ACK feedback for CG-PUSCH should be supported.

	Spreadtrum
	NR-U configured grant transmission should support partial CBGs transmission for both initial transmission and retransmission.

	Interdigital
	CBG level HARQ ACK feedback introduced in NR is a good solution to balance the feedback overhead and retransmission efficiency.

	Qualcomm
	CBG based (re)transmission should be considered in NR-U AUL.
· If the gNB schedules a SUL transmission for an incorrectly decoded AUL transmission, then the gNB an indicate a CBG based retransmission in the DCI.
· If the number of configured HARQ processes for AUL is small enough to fit CBG based ACK/NACK feedback in the DCI, then the UE can perform CBG level retransmission, else the gNB provides only TB level feedback and the UE retransmits the entire TB.
· If the UE did not receive AUL-DFI, then the UE may attempt a TB based retransmission once again.

	Ericsson
	If CBG is enabled for configured UL,
· Only allow CBG based retransmission using dedicated scheduled resourced by an UL grant 
· Initial and retransmissions on configured UL resources are with whole TB. DFI include a bitmap with one HARQ-ACK-bit for each HARQ process per TB

	Convidia
	One way to support CBG based retransmissions is to indicate the CBG-Transmission indication (CBGTI) bits in the AUL-UCI; so that the gNB can decode the PUSCH without ambiguity about the retransmitted CBs.



Summary and Suggestion from Feature Lead:
· Numerous number of companies seem to favor support of CBG based re-transmissions, which allows to optimize transmission resources during re-transmission, reduce overall transmission latency, and cope with time varying interference in NR-U deployments. Details of how CBG based re-transmission is supported requires further discussions.
· Based on the discussion and proposals from various companies, suggest to agree on the following text proposal for the TR:
· It was identified that CBG based retransmissions for configured grant based transmissions is beneficial. Detail of Further study is needed on which CBG related control information is transmitted as part of DFI and UCI and how CBG related control information are conveyed through DFI and UCI are left to WI phase.

4. Channel Access Related
4.1 COT Sharing
Key issues for discussion: 
· ETSI BRAN harmonized standards allow channel access initiating devices to grant an authorization to one or more associated responding devices to transmit on current operating channel. In LTE FeLAA, some mechanics related to COT sharing have been adopted. The COT sharing in LTE FeLAA has specific limitations to support specific use cases. Identification of use cases for COT sharing, and overall procedures for COT sharing for configured grant transmission (if supported).
· Detail design of potential COT sharing (if supported).

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	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

	ZTE
	UE initiated MCOT sharing between configured grant UL and DL should be considered

	MediaTek
	For NR-U configured grant, the UE-initiated COT sharing for PDCCH/PDSCH transmission is beneficial.

	Nokia, NSN
	Configured grant UL transmission is allowed within the gNB acquired COT. FFS: how to enable and disable such operation.
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 COT sharing could be considered in WI phase.
Where the baseline operations includes:
· AUL is allowed within the eNB acquired COT and Type 2 channel access (25 us one-shot LBT) should be performed before the AUL transmission starts.
· The UE could also use Cat.4 LBT to acquire its own COT to perform AUL transmission. Furthermore, this COT is allowed to be shared with the eNB for sending DL control signaling, including AUL-DFI or UL grant, to the UE which acquired the COT within remaining COT. The duration of the DL transmission is limited to up to 2 symbols.

	Sony
	DL to UL and UL to DL COT sharing for configured grant should refer to the general case of COT sharing with considerations on enhanced design for AUL-UCI and AUL-DFI.

	Intel
	It is beneficial to support COT sharing which is acquired by an UE for configured grant transmission

	Samsung
	Further studies are required whether transmission of PDSCH is allowed when UL-to-DL COT sharing is enabled.

	Spreadtrum
	Multiple UL to DL and DL to UL switching within a shared COT obtained by UE should be studied.

	TCL Communication
	The list and format of necessary information for multiplexing and COT sharing using CG should be studied.
Some of the fundamental information that needs be shared are ongoing transmission identification and ongoing transmission COT expiration deadline.
COT ownership information should contain at least identification and COT expiration information.
COT ownership information repetition should be studied to maximize chances of spectrum reuse.

	Sharp
	It is beneficial to support COT sharing mechanism as in Rel-15 LAA AUL.

	Qualcomm
	MCoT sharing between UL and DL allows gNB to schedule DL in UE MCoT to improve DL performance.
MCoT sharing between SUL and AUL allows gNB to schedule UL in scheduled mode in the UE MCoT to improve UL performance.

	Ericsson
	UE that acquires the COT by a regular CAT4 LBT, can share the COT with gNB according to the rules defined by EN 301 893.
UCI for configured UL includes: COT sharing related information, UE ID and CRC.

	Convidia
	NR-U may consider providing flexibility in UL-DL switching point during UE-COT sharing while ensuring that a DCI monitoring occasion is available to receive DFI from the gNB.



Summary and Suggestion from Feature Lead:
· Most companies seem to favor some form of COT sharing, either from UE acquired COT, gNB acquired COT, or both.
· Based on the discussion and proposals from various companies, suggest to agree on the following text proposal for the TR:
· Multiple sources identified that sharing resources with gNB within a COT that is acquired by UE as part of configured grant based transmissions is beneficial. One source identified that sharing resource with UE within a COT that is acquired by gNB that are assigned to be available for configured grant based transmission is also beneficial. Details of Further study is needed on identification of situations when COT sharing is possible and the details of potential resource sharing mechanics and rules are left to WI phase..
[bookmark: _GoBack]

4.2 Channel Access Rules including Multiple User Access
Key issues for discussion: 
· LTE FeLAA has defined some mechanics to avoid collision between configured grant and scheduled grant transmissions. This was done with the use of transmission offsets. Details of any configured grant specific channel access rules.
· Details of how multiple user access for configured grant transmission (if supported)

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	ZTE
	To support multiple user access for NR-U considering LBT influence, below methods can be considered: same UL data transmission start point mechanism, and blank pattern method

	Nokia, NSN
	Control the collisions between configured grant UL transmission and scheduled transmission by managing the transmission starting positions. FFS: details.
Use FeLAA AUL approach (i.e., UE-selected starting offset and RRC configured starting offset) as the baseline to coordinate UE multiplexing for NR-U configured grant operation.

	Sony
	Support multiple time offsets configuration to increase the flexibility on the time-domain resource allocation for NR-U configured grant operations.

	Intel
	A configured grant UL transmission may begin with an offset. How to define the offset is FFS.
Offset here may be UE specific, or UE-group specific, allowing UEs to randomize transmission to further avoid collision or align transmission of group of UEs.

	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.

	Spreadtrum
	The mechanism of collision avoidance between Autonomous UL transmissions and between Autonomous UL and Scheduling UL transmissions in FeLAA should be the starting point.

	TCL Communications
	Energy-based LBT is not sufficient to enable UL multiplexing.
It is be beneficial for NR-U to allow multiplexed users to have a common LBT duration. To avoid user blocking or missed transmission opportunities.
Multiple UL users trying to gain access the unlicensed spectrum can share a common duration for channel sensing when trying to access to the medium.
Multiplexed UL users can use a common pseudo-random algorithm and seed value to determine the duration of the backoff or offset counter. FFS how to define, share and update the seed among users.

	Interdigital
	To reduce collision on CG resources, NR-U to evaluate contention resolution methods such as random resource backoff.
To reduce collision between grant-based and configured grant transmission, presence of a sensing interval prior to CG resource(s) is beneficial.

	Vivo
	For NR-U UL configured grant, UE determines multiple candidate transmission occasions within a period based on the first candidate transmission occasion, duration of PUSCH and period P.
For NR-U UL configured grant, collision handling via DMRS to identify collision is adopted



Summary and Suggestion from Feature Lead:
· Details of channel access rules may need to be aligned with schedule based transmissions and transmission from the gNB.
· Good portion of the companies who provided view seems to state that some randomization of channel access is beneficial and this can be done with use of offsets (which is used in LTE FeLAA). Also companies mention that use of the offset may need to be differentiated depending on the goal that needs to be achieved (e.g. collision avoidance between A-UL and S-UL or AUL multiplexing)
· Based on the discussion and proposals from various companies, suggest to agree on the following text proposal for the TR:
· Multiple sources identified that collision avoidance between configured grant and scheduled grant based transmission can be achieved by management of starting point of the transmission for configured grant and scheduled grant based transmission. Details of Further study is required on how the management of the starting point of the transmission is performed is left to WI phase.


5. Link Adaptation
5.1 Dynamic configuration of scheduling parameters
Key issues for discussion: 
· In LTE FeLAA, transmission properties (including MCS, transmission rank, etc) was predetermined by gNB prior to configure grant transmission.
· Identify further use cases for dynamic (re-)configuration of transmission properties (so called transmission adaptation) and its related signaling and procedures (if supported)

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Huawei, HiSilicon
	Study transmission adaptation mechanisms for uplink transmission with configured grant in NR-U.
Transmission adaptation here refers to changes to MCS, RI, and PMI that are related to transmission scheme and waveform characteristics of the transmission. The adaptation of parameters may be UE-initiated or gNB-initiated.

	Ericsson
	No further changes to link adaptation are needed beyond what is already supported in NR.



Summary and Suggestion from Feature Lead:
· Due to completely conflicting views and lack of input from companies, feature lead encourages further offline discussions among companies.


6. Design aspects of Configured Grant Channel 
6.1 Multiplexing of UCI and PUSCH for configured grant transmission
Key issues for discussion: 
· Design aspects of how UCI will be transmitted, and how multiplexing between UCI and data is performed if UCI is transmitted along in PUSCH.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	LGE
	Study how to map CGU-UCI on CGU PUSCH considering 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).

	Vivo
	For NR-U UL configured grant, UCI is mapped on the resource of the actual transmission occasion following the mapping rule in Rel.15.
NR-U UCI for configured grant is mapped to the REs after the symbols carrying DMRS in the transmitted PUSCH.



Summary and Suggestion from Feature Lead:
· Some of the detail design of UCI multiplexing to PUSCH may be able to be completed during work item phase. Therefore, feature lead recommends to start with high level design principles for UCI multiplexing.
· Additionally, given the lack of input on this issue, feature lead encourages further offline discussions among companies.


6.2 Transmission Scheme for Configured Grant
Key issues for discussion: 
· Transmission scheme for configured grant PUSCH refers to the actual design of the PUSCH itself. Design details of PUSCH that are specific to configure grant transmissions (if any).
· Design details of PUSCH can potentially include (but not limited to) scrambling code initialization values, DMRS design, transmission schemes applicable for configured grant transmissions, repetitions of PUSCH, etc.

The following is a summary of proposals made by companies to RAN1 #94bis.
	Supporting Company
	Summary of Proposal

	Intel
	The grant-free UCI is scrambled with a cell-specific RNTI.

	Sony
	Study the benefits to support repetition for NR-U configured grant.  
Repetition of transmitted signal will have to weigh the benefits and drawbacks with respect to reliability and collision avoidance.

	NEC
	When random offset is adopted for collision avoidance for 60 KHz subcarrier spacing, DMRS position should not overlap with the offset of configured set and offset selected by UE is indicated in UCI.

	Spreadtrum
	DMRS used for distinguishing UE should be introduced in configured grant transmission in NR-U operation.

	Interdigital
	UCI for configured grant additionally carries attributes such as UE ID and COT-sharing information.

	Convidia
	To allow more opportunities for getting channel access, flexible PUSCH start symbol positions may be considered for NR-U.
Variations in interlacing of PUSCH with repetition transmission of multiple UEs may allow cope with transmission collision more effectively.



Summary and Suggestion from Feature Lead:
· Further discussions on the key design principles of transmission characteristics and scheme for configured grant based transmission seems to be needed.
· Based on the discussion and proposals from various companies, suggest to agree on the following text proposal for the TR:
· Multiple sources identified the resources utilized by the UCI and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and end symbols of the configured grant based transmissions. Details of Further study is required on how to multiplex UCI and data information of configured grant PUSCH is left to WI phase.
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