[bookmark: _GoBack]3GPP TSG RAN WG1 Ad-Hoc Meeting 1901										   R1-1901441
Taipei, 21st – 25th January, 2019


Agenda Item:	7.2.2.2.4
Source:	vivo 
Title:	Feature lead summary for Configured grant enhancement
Document for:	Discussion and decision 


[bookmark: _Ref124671424][bookmark: _Ref71620620][bookmark: _Ref124589665][bookmark: _Ref129681832]Introduction
This document summarizes the contributions made under the “7.2.2.2.4 Configured grant enhancement” agenda item of the Rel-16 work item on NR-based access to unlicensed spectrum in RAN1 Adhoc meeting 1901. In each section, open issues are listed, and for each issue, alternatives are identified including individual company view/position.
WID Scope (RP-182878)
	Configured Grant operation: NR Type-1 and Type-2 configured grant mechanisms are the baseline for NR-U operation with modifications in line with agreements during the study phase (NR-U TR section 7.2.1.3.4). (RAN1)



Resource configuration
2.1 Time domain resource configuration
Description: 
For NRU, the key issue to be decided here is how to configure CG resource in time domain. the following agreement is made for this in NRU SI and two alternatives are identified.
Agreement (TR 38.889): 
	The following modifications to the configured grant procedures are beneficial.
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	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.



Alternatives:
· Alt. 1: Bitmap based approach as baseline
· Alt. 2: NR Rel-15 based time domain resource allocation approach as baseline

Company views:
	Company
	Summary of Proposal

	Huawei, HiSilicon
	Alt. 2 (Further enhancement on granularity of resource allocation, multiple resources within a period.)

	ZTE
	Alt. 2

	Vivo
	Alt. 2

	Nokia, NSB
	Alt. 1 (The field “timeDomainAllocation” is used to indicate the starting position and length
or ending position of a configured grant UL transmission burst.)

	Oppo
	Alt. 1

	Sony
	Alt. 2 (Multiple active configured grant configurations, e.g. offset)

	Intel
	Alt. 1

	LG
	Alt. 1/Alt. 2

	QC
	Alt. 1

	Ericsson
	A     Alt. 1 (For Type 2 configured UL, multiple configured UL bitmaps can be provided within an RRC configured UL configuration)

	Samsung
	Alt. 1 (Different granularity for each bit in the bitmap can be considered according to SCS.)



Summary from FL: 
7 companies support Alt. 1; 45 companies support Alt. 2.
Reference information: Multiple active configured grant configurations for a single UE per BWP have been agreed in URLLC and V2X in Rel 16.

Offline agreements:
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
· FFS: details
· 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
· FFS details
· Companies are encouraged to provide detailed design in next meeting



2.2 Frequency domain resource configuration
Description: 
For NRU, the key issue to be decided and discussed here is whether and how to enhance the frequency domain resource configurations.

Company views:
	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.

	ZTE
	Multiple candidate frequency domain opportunities can be configured for configured grant.

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

	Nokia, NSB
	Study the support of multiple active configured grant configurations for a given BWP of a serving cell for different sub-bands

	MediaTek
	Multiple candidate frequency domain transmission opportunities for configured grant transmissions could be considered for NR-U operation.

	QC
	NR-U should support configuration of multiple configured grant resources in frequency. UE can pick which frequency resource it uses for the configured grant UL transmission based on the LBT outcome.

	Sony
	Multiple active configured grant configurations are supported (e.g., different frequency domain resource allocation)

	Ericsson
	Single frequency domain resource configuration per configured grant. If multiple active configurations are supported per BWP, the same frequency domain resources should be used for all of them. In this case, the different configuration may indicate different time resources but same frequency domain resources. 

	OPPO
	Both multiple active configured grant resources in frequency domain and a single configured grant resource across multiple subbands should be considered.

	LG
	We may need some clarification on the support of multiple frequency domain resources, that is, single configuration over multiple LBT sub-bands where UE may transmit one or more LBT sub-bands based on outcome of sub-band LBT vs. multiple configurations where allocated frequency resource of each configuration can be overlapped or not. If it is correct understanding that those two configuration methods are on the table, we prefer the former one since multiple configurations may result in more complex UE behavior and signaling overhead.



Summary from FL: 
6 companies propose to support multiple frequency domain opportunities for configured grant in NRU
Reference information: Multiple active configured grant configurations for a single UE per BWP have been agreed in URLLC and V2X in Rel 16.

Proposal from FL:
NRU supports multiple active configured grant configurations in frequency domain for a given UE in different sub-bands of one given BWP.:   
Alt1: multiple active configured grant configurations in different subbands within a BWP
Alt2: single active configured grant configuration across different subbands within a BWP
Alt3: both alt1 and alt2

2.3 Flexible starting points
Description: 
For NRU, the key issue to be decided is how to configure/specify flexible starting points for configured grant transmission. The following related agreements are achieved in NRU SI.
Agreement (TR 38.889): 
	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. 
It was 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. Further details on the management of the starting point of the transmission can be determined when specifications are developed.



Company views:
	Company
	Summary of Proposal

	Huawei, HiSilicon
	NR-U should support the configuration of multiple transmission occasions/potential burst starting positions within the CG time resource to avoid latency and resource waste due to LBT failure and reduce the gNB’s blind detection.

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

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

	Vivo
	For NR-U UL configured grant, collision handling via DMRS to identify collision is adopted.

	MediaTek
	In NR-U, flexible starting positions for improving the resource utilization and increasing the channel access probability should be allowed for grant-free PUSCH transmission(s), and multiple candidate starting positions within a PUSCH transmission should be supported.

Both rate-matching and puncturing should be considered to avoid changing TBS depending on the LBT outcome if multiple candidate starting positions within a grant-free PUSCH transmission are supported in NR-U.

	Nokia, NSB
	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.

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.

	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. 

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

	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.

	QC
	[bookmark: p4]Multiple transmission starting points that are separated at least by a CCA slot (9us) are provided 
· Different transmission starting point sets can be configured for inside and outside a gNB acquired COT.  
· The transmission starting point to be used by a UE can be configured in the following ways
· A fixed starting point: This may be useful for example to enable UEs with non-overlapping frequency domain resources to transmit at same time without blocking each other.
· A randomly chosen starting point: This may be useful for contention among UEs with overlapping frequency domain resources
· A pseudo-random transmission starting point based on a configured seed: This may be useful for contention between different sets of UEs, where UEs within a set do not have overlapping frequency domain resources.
[bookmark: p5]
Mechanisms should be provided to enable gNB to prioritize scheduled UL transmission over configured grant UL transmission by allowing scheduled UL transmission to have an earlier transmission starting point than configured grant UL transmission 

	Ericsson
	[bookmark: _Toc534975535]Multiple starting points for configured UL grant should be based on existing Rel-15 features, such as Type B scheduling, with simple extensions if needed.
Allowing the PUSCH to float within the slot based on LBT outcome (using puncturing or rate matching) is not favorable neither from performance perspective nor from both gNB and UE implementation perspective

	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.

	LG
	We understand that there are two main aspects for multiple flexible starting points: multiple channel access opportunities and UE prioritization between scheduled UL and configured grant UL. For UE prioritization between scheduled UL and configured grant UL, we support feLAA approach as baseline. For providing more channel access opportunities, we are open to discuss channel access granularity finer than slot and slightly prefer at least mini-slot level granularity to increase channel access opportunities for configured grant UL transmission.



Summary from FL: 
Multiple 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 between configured grant transmissions and between configured grant and scheduled grant transmissions.

Offline agreement:
· Support multiple starting positions with sub-symbol granularity for solving user multiplexing and collision avoidance
· FeLAA approach as starting point
· FFS NRU-specific impact
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
· FFS: on ending symbol
HARQ related enhancement
3.1 CBG-based retransmission
Description: 
The key issue to be discussed here is how to perform CBG-based retransmission according to the following agreements:
Agreement (TR 38.889): 
	It was identified that CBG based retransmissions for configured grant based transmissions is beneficial. Details on which CBG related control information is transmitted as part of DFI and UCI, and how such control information is conveyed through DFI and UCI can be determined when specifications are developed.



Company views:
	Company
	Summary of Proposal

	ZTE
	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.

	MediaTek
	NR-U should support CBG-level retransmission of a HARQ process initially transmitted on a grant-free PUSCH using a separate grant-based PUSCH or the same grant-free PUSCH in a separate period

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.

	OPPO
	Support CBG based HARQ-ACK feedback for CG-PUSCH. 
Study how to transmit DFI for CBG-based HARQ-ACK feedback for CG-PUSCH, e.g., determining HARQ-ACK codebook semi-statically corresponding to CG-PUSCH resources within a pre-configured time window, or using dynamic HARQ-ACK codebook determination, in which case the UE should transmit uplink assignment index (UAI) information to gNB through UCI piggyback on CG-PUSCH to help gNB determine the corresponding HARQ-ACK codebook.

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

	QC
	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

If CBG based retransmission on configured grant resources is supported, CBGTI is included in CG-UCI

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


	Samsung
	DFI size should be considered to support CBG-based HARQ-ACK feedback for NR-U configured grant.

	Huawei, HiSilicon
	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.

	Intel
	Overhead reduction of DFI payload is needed if CBG based HARQ-ACK feedback is enabled. 



Summary from FL: 
Multiple companies provided views on whether/how to support CBG-based retransmission for configured grant and it seems that most of companies support CBG-based retransmission in configured grant resource.

Proposal from FL:
NRU support CBG-based retransmission for configured grant PUSCH using:
· Alt. 1: dedicated resource by a scheduled UL grant only 
· Alt. 2: both dedicated resource by a scheduled UL grant and configured grant resource
· FFS: UCI and DFI design
Discuss whether down selection is done in this meeting, companies are encouraged to provide details in next meeting
3.2 HARQ related signaling and procedures
Description: 
The key issue to be discussed here is how to convey HARQ related information for configured grant and related procedure according to the following agreements:
Agreement (TR 38.889): 
	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.
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. 
It was identified that it is problematic for the UE to assume ACK in absence of reception of feedback, which may include explicit feedback or feedback in the form of uplink grants. It was additionally identified that assuming NACK upon timer expiration can be a candidate solution to avoid LBT impact on reception of feedback. It was also identified that possible conflicts, with respect to NDI and RNTI for the same HARQ process, between configured grant transmission and scheduled grant transmission may have to be addressed. Details can be determined when specifications are developed.
For the retransmission of a HARQ process that was initially transmitted via configured grant resource, both retransmission via same configured grant resource and retransmission via resource scheduled by UL grant are supported.
UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when it receives NACK feedback via DFI for the corresponding HARQ process.



Company views:
	Company
	Summary of Proposal

	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.

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

NR-U should consider HARQ-ACK feedback using GC-DFI for uplink transmission with configured grant.


	QC
	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.

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
· No reception of feedback from gNB upon the timer expiration. Introduce a new timer for this

	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.

	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.


	Intel
	For the retransmission of a transport block, 
· A scheduling grant is used to trigger retransmission for the HARQ process;
· DFI is introduced to indicate HARQ-ACK information;
· There is a timer, retransmission can be performed by UE once the timer expired. 



Summary from FL: 
few companies provided views on how to determine/signal HARQ-related information and corresponding procedures in the following different aspects:
· NDI understanding in HARQ retransmission
· HARQ ID determination
· HARQ feedback design in GC-DFI
· HARQ retransmission upon configured grant timer
· Additional information in DFI besides HARQ feedback

Proposal/Suggestion from FL:
Companies are encouraged to provide input in the following issues:
· NDI design and related procedure for HARQ retransmission
· HARQ ID determination
· HARQ feedback design in GC-DFI
· HARQ retransmission upon configured grant timer
· Additional information in DFI besides HARQ feedback

COT sharing
Description: 
The key issue to be discussed here is how to achieve COT sharing between gNB and UEs according to the following agreements:
Agreement (TR 38.889): 
	It was identified that sharing resources with gNB within COT(s) that is acquired by UE(s) as part of configured grant based transmissions should be supported. It was also identified that allowing configured grant based transmissions within a gNB acquired COT should be supported. Details of identification of situations when COT(s) sharing is possible and the details of potential resource sharing mechanisms and rules can be determined when specifications are developed.



Company views:
	Company
	Summary of Proposal

	Huawei
	For gNB to share 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
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.

	ZTE
	The resource sharing mechanisms and rules for UE initiated COT sharing is the same as the gNB initiated COT sharing

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

It is beneficial to include an event-triggered CSI report in CG-UCI if the UE-initiated COT for configured grant is shared with DL data transmission.

	Nokia, NSB
	Configured grant UL transmission is allowed within the gNB acquired COT. And, GC-PDCCH can be used to trigger CG UL transmission within the gNB acquired COT.

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.

	OPPO
	UE-initiated COT can be shared to gNB for DL transmission.

	Sony
	COT sharing for NR-U configured grant should refer to the general COT sharing procedure for NR-U by taking SUL (scheduled UL) and AUL fast adaptation into consideration.

	Intel
	Flexible COT sharing is supported for the UE-acquired COT compared to FeLAA.
Transmission of PDCCH/PDSCH could be considered in the shared UE-acquired COT.

	LG
	It should be further discussed how to handle power imbalance between gNB and UE in case of UL-to-DL COT sharing.

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

	QC
	UE acquired COT can be shared with gNB at least for transmitting DL signals (PDSCH, PDCCH, reference signals) meant for the UE. The UE acquired COT can contain multiple switching points at least for UL transmissions (PUCCH/PUSCH including both configured grant and scheduled/SRS) from the same UE.

	Samsung
	If flexible starting position of NR-U configured grant is supported, a mechanism to maximize utilization of COT acquired by the UE should be introduced.

	Ericsson 
	Sharing UE initiated COT with gNB is supported. both DL control/data can be transmitted within UE initiated COT. 



Summary from FL: 
Multiple companies discussed CGUE-initialed COT sharing with gNB, gNB-initialed COT sharing with CGUE, 1 company discuss CGUE-initialed COT sharing with the same scheduled UE.

Proposal/Suggestion from FL:
For COT sharing related with NRU configured grant, 
· Support UE-initialed COT sharing with gNB at least for transmitting DL signals (PDSCH, PDCCH, reference signals) intending for the UE;
· Support configured grant UL transmission within the gNB acquired COT;

UCI design
5.1 UCI content
Description: 
The key issue to be discussed here is what will be included in UCI according to the following agreements:
Agreement (TR 38.889): 
	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.
-	It was identified that the resources utilized by the UCI, and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and ending symbols of the configured grant based transmissions. Details on multiplexing UCI and data information of configured grant PUSCH can be determined when specifications are developed.



Company views:
	Company
	Summary of Proposal

	Huawei
	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 to indicate multiple blanked OSs
Opt 2: Reuse legacy field plus pre-defined mapping to number of OSs based on numerology
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 

Remaining MCOT Duration should be indicated in the CG-UCI to allow the gNB to share the UL COT from one or more CG UEs for transmission of PDSCH.

Proposal 20: CG UE should indicate updated transmission parameters such as MCS in the CG-UCI

	ZTE
	Besides HARQ process ID, NDI, and RVID, COT sharing information can also be included in the UCI.

	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

	MTK
	It is beneficial to include an event-triggered CSI report in CG-UCI if the UE-initiated COT for configured grant is shared with DL data transmission

	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
	NR-U configured grant transmission should support partial CBGs transmission for both initial transmission and retransmission. CBGTI should be contained in the UCI.

	Interdigital
	UCI for configured grant additionally should carry attributes such as UE ID, COT sharing information and PUSCH duration.

	QC
	The following information fields should be included in the CG-UCI 
•	UE ID
•	HARQ ID
•	NDI
•	RV
•	COT sharing information

	Ericsson
	UCI for configured UL includes: COT sharing related information, UE ID and CRC on top of HARQ ID, NDI, RV.

	OPPO
	MCS/TBS determination related parameters should be included in UCI for CG-PUSCH.

	Intel
	The PUSCH starting symbol indication and PUSCH ending symbol indication should be signaled with sufficient flexibility, in addition to UE-ID, HARQ process ID, NDI, RVID, COT sharing indication. The UE COT sharing indication for configured grants in NR-U needs enhancement



Summary from FL: 
Multiple companies discussed UCI content transmitted by configured grant UEs.

Proposal/Suggestion from FL:
CG-UCI should at least include the following information:
•	HARQ ID
•	NDI
•	RV
•	COT sharing information, FFS details
· FFS other information
5.2 UCI multiplexing
Description: 
The key issue to be discussed here is how to multiplex UCI with PUSCH transmitted by configured grant:
Agreement (TR 38.889): 
	-	It was identified that the resources utilized by the UCI, and multiplexing of UCI and data information of PUSCH require consideration of DMRS placement and starting and ending symbols of the configured grant based transmissions. Details on multiplexing UCI and data information of configured grant PUSCH can be determined when specifications are developed.



Company views:
	Company
	Summary of Proposal

	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.

	LG
	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).

	NEC
	UE identification detection and UCI multiplexing should be enhanced in configured grant transmission.

	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.

	Ericsson 
	DMRS and UCI should be mapped in a way so that the gNB can verify a valid configured UL transmission as early as possible to give more processing time for the gNB to demod/decode the configured UL transmission.




Summary from FL: 
Few companies discussed UCI multiplexing issues.

Proposal/Suggestion from FL:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.
Other aspects
6.1 Transmission adaptation
Description: 
The key issue to be discussed here is whether/how to perform transmission for PUSCH transmitted by configured grant:
Company views:
	Company
	Summary of Proposal

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

	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 

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

	OPPO
	Support link adaptation for CG-PUSCH transmission is beneficial, one UE could make use of channel reciprocity to determine uplink channel quality by measure downlink reference signals in unlicensed carrier.



Summary from FL: 
Few companies discussed transmission adaptation issues.

Proposal/Suggestion from FL:
Given the lack of input on this issue, feature lead encourages further offline discussions among companies.
6.2 K-repetition procedure
Description: 
The key issue to be discussed here is whether/how to support K-repetition procedure for configured grant:
Company views:
	Company
	Summary of Proposal

	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

	Interdigital
	NR-U to study the K-repetition procedure of configured grant 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.  

	Huawei, HiSilicon
	NR-U should consider to enhance the time domain allocation of configured grant based on NR R15. Basic enhancements should at least include:
•	 Slot or mini-slot granularity of resource allocation rather than OFDM symbol
•	Multiple resources within a period 
–	Reinterpretation of the K-repetition as the number of configured resources within a period
–	FFS: Reinterpretation is based on the SCS configured for the respective active UL BWP 
•	CG transmission may start from the boundary of any configured resource and occupy any number of the configured resources   



Summary from FL: 
Few companies discussed K-repetition issues.

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