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Introduction 
In RAN1#96 [1], RAN1#97 [2], and RAN1#98[3] meetings, the following agreements and working assumption were made: 
	Agreement 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
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements
Agreement RAN1#96:
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 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
Agreement RAN1#97:
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.
Agreement RAN1#97:
UE can only start transmissions accessing transmission opportunities provided by a configured grant at the configured/indicated starting position.

Agreement RAN1#98:
· For DFI design for configured grants, support at least the following
· DFI including at least TB level HARQ-ACK bitmap for all UL HARQ processes 
· Note: Total number of HARQ processes is as defined in Rel-15
· FFS: CBG level HARQ-ACK feedback, if supported
· RRC configured minimum duration, D, from the ending symbol of the PUSCH to the starting symbol of the DFI carrying HARQ-ACK for that PUSCH
· Note: UE assumes HARQ-ACK is valid only for PUSCH transmissions ending before n-D, where n is the time corresponding to the beginning of the start symbol of the DFI. 
· FFS: the definition of minimum duration for the case of slot aggregation
· UE blind decoding complexity shall not be increased due to DFI size
Agreement RAN1#98:
The number of separately encoded UCIs multiplexed in a PUSCH transmitted using a configured grant is not changed from Rel-15 (maximum of 3).
Working assumption RAN#98:
CG-UCI is included in every CG-PUSCH transmission


In this contribution, we will discuss the following issues for NR-U configured grant:
· CBG-based retransmission on CG resource
· CG-DFI
· CG-UCI
· Multiple active CG configurations
· COT sharing with CG transmission
Discussion
CBG-based retransmission on CG resource
[bookmark: _GoBack]One of the important motivations to enable CBG-based retransmission on CG resource is that UE can only retransmit some CBGs rather than the entire TB when some symbols of a CG transmission may be dropped due to the transmission later than the configured/indicated starting based on LBT outcome. However, in previous meeting, it was agreed that flexible starting positions within a CG transmission are not allowed in NR-U, and we don't see other essential purposes. To avoid additional overhead due to enabling CBG-based retransmission on CG resource, e.g., DFI payload size would increase significantly in order to provide HARQ A/N per CBG instead of just per TB, CBG-based retransmission should be only supported by using dedicated scheduled resource allocated by an UL grant.
Proposal 1: Support CBG-based retransmission using ONLY dedicated scheduled resource allocated by an UL grant.

CG-DFI
In NR Rel-15, DCI format 0_0 and format 0_1 with CRC scrambled by CS-RNTI are used for providing an UL grant for CG retransmission (by setting NDI = 1) or activating/releasing CG Type 2 (if the defined validation rule is satisfied). Similarly, CG-DFI can be also transmitted via DCI format 0_0 and/or format 0_1 scrambled by CS-RNTI. We see that, after CG transmission occasions, it is natural to receive DCI(s) with CRC scrambled by CS-RNTI at UE for either providing an UL grant for a certain HARQ process with a CG transmission, or a HARQ-ACK bitmap for all HARQ processes configured for CG. 
If  CG-DFI is transmitted on a DCI scrambled by CS-RNTI, a new validation rule can be defined for differentiating that the DCI is transmitted for conveying CG-DFI or other purposes, and some fields (other than the special fields for validation) can be re-interpreted as a HARQ-ACK bitmap if validation of CG-DFI is achieved. 
Proposal 2: CG-DFI is transmitted via DCI format 0_0 and/or format 0_1 scrambled by CS-RNTI.
· FFS: How to differentiate a DCI is transmitted for CG-DFI or other purposes
· FFS: How to convey the content(s) included in CG-DFI

CG-UCI
In RAN1#98 meeting [3], a working assumption was made for transmission of CG-UCI. Since the relation between a CG-PUSCH and corresponding HARQ-related parameters determined by UE should be guaranteed without ambiguity, the simplest way is transmitting the corresponding HARQ-related parameters in GC-UCI along with the CG-PUSCH. In previous meeting, there is a concern that a GC-PUSCH may not have sufficient resources to piggyback CG-UCI. However, this issue could be avoided by proper gNB scheduling. 
Proposal 3: CG-UCI is included in every CG-PUSCH transmission.

In NR Rel-15, UCI for HARQ-ACK, Part 1 CSI report and Part 2 CSI report can be multiplexed from the first available non-DMRS symbol after the first DMRS symbol(s), regardless of number of DMRS symbols in PUSCH. Mapping order is HARQ-ACK, Part 1 CSI report and Part 2 CSI report. For CG-UCI multiplexing on a CG-PUSCH, NR Rel-15 UCI multiplexing rule could be reused, and a new set of beta-offset values for CG-UCI should be introduced. However, CG-UCI should be prioritized than other UCI types since CG-UCI includes essential information for the CG-PUSCH reception. Thus, CG-UCI should be multiplexed from the first available non-DMRS symbol. Then, UCIs for HARQ-ACK, Part 1 CSI report and Part 2 CSI report are multiplexed after CG-UCI with the same multiplexing rule as NR Rel.15. 
In previous meeting [3], it was agreed that the maximum number of separately encoded UCIs multiplexed in a CG-PUSCH is 3. When there are four UCI types are to be multiplexed in a GC-PUSCH, the UCI with lowest priority should be dropped, e.g., Part 2 CSI report.

Proposal 4: For CG-UCI multiplexing on CG-PUSCH, NR Rel-15 UCI multiplexing rule could be reused, and a new set of beta-offset values for CG-UCI should be introduced. 
Proposal 5: The UCI mapping order on CG-PUSCH should be CG-UCI, HARQ-ACK, CSI Part 1, and CSI part 2.

Multiple active CG configurations
In RAN1#95 meeting [4] within the NR URLLC SI, it is agreed that multiple active CG configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency. In NR-U, for a BWP configured with multiple 20 MHz LBT subbands, it is beneficial to assign different active CG configurations to on these20 MHz LBT subbands to increase channel access opportunities. Moreover, since HARQ process ID, NDI, and RV of a CG transmission would be carried in CG-UCI and transmitted together, NR-U has a good flexibility to support multiple active CG configurations in a BWP. 
Proposal 6: Multiple active CG configurations per cell per BWP should be supported in NR-U

COT sharing with CG transmission
In FeLAA, eNB is allowed to share an eNB-initiated COT with AUL transmission in subframes belonging to the UL subframes only if the COT is acquired using Cat.4 LBT with the largest priority class value, and the COT sharing is enabled/disabled via C-PDCCH signalling. Whereas, the UEs with data to transmit can share the gNB- initiated COT and either access the channel immediately, if the AUL transmission can start after gap that is less than 16 μsec, or using Cat.2 LBT otherwise. We see that a similar operation can be also supported in NR-U for CG transmission. The COT sharing information could be conveyed in DCI transmitted on GC-PDCCH together with other CO-related control information for e.g., time/frequency domain channel occupancy structure.
Proposal 7: CG transmission within a gNB-initiated COT is supported in NR-U, and the COT sharing information could be conveyed by GC-PDCCH.
Conclusion
The proposals made in this contribution are summarized below: 
Proposal 1: Support CBG-based retransmission using ONLY dedicated scheduled resource allocated by an UL grant.
Proposal 2: CG-DFI is transmitted via DCI format 0_0 and/or format 0_1 scrambled by CS-RNTI.
· FFS: How to differentiate a DCI is transmitted for CG-DFI or other purposes?
· FFS: How to convey the content(s) included in CG-DFI?
Proposal 3: CG-UCI is included in every CG-PUSCH transmission.
Proposal 4: For CG-UCI multiplexing on CG-PUSCH, NR Rel-15 UCI multiplexing rule could be reused, and a new set of beta-offset values for CG-UCI should be introduced. 
Proposal 5: The UCI mapping order on CG-PUSCH should be CG-UCI, HARQ-ACK, CSI Part 1, and CSI part 2.
Proposal 6: Multiple active CG configurations per cell per BWP should be supported in NR-U
Proposal 7: CG transmission within a gNB-initiated COT is supported in NR-U, and the COT sharing information could be conveyed by GC-PDCCH.
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