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In RAN#84, Guidance on essential functionality for NR-U [RP-191581] was agreed and following essential items are identified for configured grant enhancement. Essential
· DFI design, including content and CG PUSCH to DFI  timing
· UCI design, including content and multiplexing
Optimizations
· Ending symbol flexibility
· CBG based transmission with CG resource

And following agreement was reached in RAN1#97:Agreement:
For configured grant time domain resource allocation, the mechanisms in Rel-15 (both Type 1 and Type 2) are extended so that the number of allocated slots following the time instance corresponding to the indicated offset can be configured 
· FFS: How to indicate multiple PUSCHs within a slot.



This document summarizes the contributions submitted under the “7.2.2.2.4 Configured grant enhancement” agenda item on the identified essential items and the FFS part from RAN1#97.
DFI design, including content and CG PUSCH to DFI timing
Following issues are discussed in contributions on DFI design, including content and timing between CG PUSCH to DFI:
· DFI includes an NDI bit for each HARQ ID determination
· HARQ-ACK bitmap for all UL HARQ processes for NR-U CG
· HARQ-ACK for scheduled PUSCH
· Size of DFI e.g. UL grant DCI size, FFS: content details
· Earliest (minimum) timing from CGU PUSCH to CGU-DFI
· DFI in GC-PDCCH 
· HARQ feedback design in group common (GC) DFI, details FFS
· Transmission parameters (such as MCS, RI, PMI, RA, SRI) indicated in the CG-DFI 
· DFI for scheduled cell in cross-carrier scheduling
· CBG level ACK/NACK feedback in DFI including overhead reduction mechanism

Offline agreement:
At least followings are supported:
· DFI at least include:
· An NDI bit for each HARQ ID 
· At least TB level HARQ-ACK bitmap for all UL HARQ processes 
· Note: both CG PUSCH and scheduled PUSCH, total number of HARQ processes is as defined in Rel-15
· FFS: CBG level HARQ-ACK feedback, if supported
· HARQ-ACK for scheduled PUSCH
· FFS: others
· Size of DFI such that it does not increase UE blind decoding complexity 
· RRC configured earliest (minimum) timing from PUSCH to corresponding HARQ-ACK in DFI
· FFS: the definition of earliest (minimum) timing
· FFS: timing granularity, e.g. symbol level or slot level
· 

UCI design, including content and multiplexing
UCI content
It has been agreed to at least include following parameters in CG-UCI HARQ ID, NDI, RV, COT sharing information. Following parameters are proposed in contributions to be included in CG-UCI, however there is no majority view on any of them:
· UE-ID 
· CRC
· Indication of PUSCH start and end point/slot 
· Resource configuration index
· Details on UE initiated COT sharing with gNB, e.g.  LBT type/priority class, COT duration (details FFS)
· Extended fields to indicate multiple blanked OSs
· Transmission parameters (such as MCS, PMI, RI, SRI) 
· shared CG-UCI corresponding to multiple PUSCHs
· SR information to indicate the request of continuous PUSCH scheduling
· UAI (similar to DAI in DL)
· UL transmit power
· CBG level ACK/NACK
· CBGTI, if CBG based retransmission on configured grant resources is supported


Offline agreement:
· UE-ID 
Support: Ericsson, Samsung, LGE, Intel, Qualcomm, Charter
Not support: ZTE, Huawei/HiSi, vivo, 

· CRC for CG-UCI depending on payload size

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:
· CG-UCI in every PUSCH transmission
· 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 is mapped using the Rel-15 UCI multiplexing rules, CG-UCI is sent before HARQ-ACK/NACK.
· CG-UCI with same priority as HARQ-ACK UCI
· Mechanism of beta-offset in NR Rel-15 for HARQ-ACK/CSI on CG-PUSCH can be a starting point
· Multiplexing rule of HARQ ACK, CSI-part1 and CSI-part 2 and configured grant PUSCH
· CSI part 1 and CSI part 2 are mapped starting on the first available non-DMRS symbol after the last allowed starting point

Offline agreement:
· CG-UCI in every CG-PUSCH transmission
Support: Ericsson, Huawei/HiSi, Qualcomm, vivo, Samsung, Nokia/NSB, Intel, MediaTek
Not support: Lenovo

· Maximum number of multiplexed UCIs is 3

Resource configuration
Time domain resource configuration
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Following points are raised in the contributions on time domain resource configuration:
· NR-U supports multiple active configured grant configurations per BWP
· Signaling details of number of allocated slots
· DMRS symbol position is maintained in every transmitted CGU slot.
· Multiple PUSCH indication within a slot
· Interpretation of SLIV
· Time domain resource assignment in configured grant repeats over the multiple slots within the CG-allocated slots.
· timeDomainAllocation field is enhanced to indicate 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,
· UE can be configured with overlapping mini-slot and full slot configurations and UE can choose which configuration it wishes to use on any slot.
· Mini-slot 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
· additional RRC configured sub-slot time domain resource allocation on top of slot-level resource allocation by indicating one of predefined length of sub-slot, e.g. 2-symbols or 7-symbols.
· If the number of PUSCH occasions within an allocated slot is more than 1, UE determine the mapping of every PUSCH occasion within the slot in consecutive manner.
· flexible indication of multiple consecutive PUSCHs within a slot such that the PUSCH length is longer than a minimum length and can be shorter than 7 symbols

Discuss following options for multiple PUSCH indication within slot:  
Option 1: 
· For the first allocated slot,
· S is the starting symbol of the first PUSCH, L is the PUSCH length for n-1 consecutive PUSCHs.
· FFS: the value of n and the nth PUSCH length.
· For the M-1 allocated slots, 
· Alt 1: Assume S=0, switching to a default PUSCH configuration, e.g., full slot.
· Alt 2: the same configuration as the first slot.
[Huawei, HiSi] Alt 2 as stated above would result in gaps between CG slots if S is not 0. We think that “Assume S=0” should be part of Alt 2 rather than Alt 1.
[Sony]: Alt 1 is better to adjust as PUSCH mapping type A with L = 14, instead of default PUSCH configuration. For Alt 2, the gaps issue between CG slots is also relative to the length of n-th PUSCH configured in the first slot. 
Option 2: CGU transmission burst can be transmitted from symbol S in the first transmitted CGU slot to symbol S+L in the last transmitted CGU slot without any gap between transmitted CGU slots.
Option 3: RRC configured sub-slot time domain resource allocation on top of slot-level resource allocation by indicating one of predefined length of sub-slot.

