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Introduction
A work item on physical layer enhancements for NR URLLC was approved [1]. One of objectives of this work item is to specify enhanced UL configured grant (grant-free) transmissions, especially multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell. The agreements/observations related to multiple active configured grant configurations made in previous RAN1 meetings are summarized in Appendix A. In this document, we provide our view on enhancement of UL grant-free transmission.
This document is update of R1-1908801 [2].
Discussion
For activation/deactivation of particular configuration for the case of Type 2 configured grant by dynamic DCI indication, to support separate activation or release for different configured grant Type 2 configurations for a given BWP of a serving cell was agreed in RAN1#96bis. For activation, conclusion in RAN1#98 was no support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel.16. For deactivation, to support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell was agreed and the bit-length (M) for indication should be no more than 4 bits. Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple configured grant configuration to be released. In case of no higher layer configured state(s), separate release is used where the release corresponds to the configured grant configuration index indicated by the indication. Below we provide our view on remaining issues on L1 signalling for Type 2 configured grant.
One of remaining issues is the bit-length for indicating the configuration(s) to be activated/released in the DCI. Following options were identified in RAN1#98 [3].
	Option 1: It depends on the number of configurations configured but up to 4 bits
	Option 2: Fixed as 4 bits
	Option 3: The number of bits can be configured by RRC but no more than 4 bits
For activation, since only separate activation is supported, the bit-length for indicating the configuration can depend on the number of configured configurations. On the other hand, RAN2 discusses to introduce configured grant index to identify each configured grant among multiple configured grant configurations. For Option 1, the association between code-point and the configured grant index may need to be configured by RRC signalling. Option 2 does not require RRC signalling. Each code-point (#0 - #11) corresponds to the index (#0 - #11). The disadvantage is DCI overhead. The motivation of Option 3 is unclear at least for activation. For release, both state-based joint release and index-based separate release are supported. The number of bit-length may vary depending on not only the number of configured configurations but also the number of configured grant configuration groups to be jointly released. Therefore, we are not sure Option 1 can work well. In Option 2, if there is no configured state, similar to activation, each code-point (#0 - #11) corresponds to the index (#0 - #11). Option 3 can adjust the bit-length depending on the number of configured states. Based on above, in our view, Option 1 for activation and Option 3 for release can minimize the bit-length depending on the number of indications while Option 2 for both activation and release is also acceptable considering commonality.
The other remaining issue is the field in activation/release DCI used for indicating the configuration(s) to be activated/released. In RAN1#98, following working assumption was made.
Working assumption:
· For activation and release of UL CG, same field(s) is/are used for a DCI format.
Although joint indication is only supported for release DCI, to use the same field for activation and release of UL CG is still preferable from simplicity perspective. For DCI, some unused bit-field in the DCI such as HARQ process ID field can be reused.
Proposal 1: For the bit-length for indicating the configuration(s) to be released/activated in the DCI, down select from following alternatives.
· Alt.1: For activation, it depends on the number of configured configurations. For release, the number of bits can be configured by RRC but no more than 4 bits.
· Alt.2: For both activation and release, it is fixed as 4 bits.
Proposal 2: Confirm the following working assumption in RAN1#98.
· For activation and release of UL CG, same field(s) is/are used for a DCI format.
Proposal 3: HARQ process ID field is used for the field for indicating the configuration(s) to be activated/released in the DCI.

Another potential issue identified in [4] is that in Rel.15, only DCI format 0-0 and 1-0 can be used for deactivation to reduce the downlink overhead. It means that deactivation of cross-carrier scheduling is not possible. For configured grant, both activation and deactivation DCI should be designed to support the feature of the cross-carrier scheduling, i.e., not only Rel.15 DCI format 0-0/1-0 but also Rel.15 DCI format 0-1/1-1 and Rel.16 new DCI format can be used as deactivation DCI. The feature of the cross-carrier scheduling may be more motivated for NR-U.
Proposal 4: To support cross-carrier deactivation of configured grant.

Conclusion
In this contribution, we discussed enhancement for UL configured grant transmission in Rel.16 URLLC and made following observations and proposals.
Proposal 1: For the bit-length for indicating the configuration(s) to be released/activated in the DCI, down select from following alternatives.
· Alt.1: For activation, it depends on the number of configured configurations. For release, the number of bits can be configured by RRC but no more than 4 bits.
· Alt.2: For both activation and release, it is fixed as 4 bits.
Proposal 2: Confirm the following working assumption in RAN1#98.
· For activation and release of UL CG, same field(s) is/are used for a DCI format.
Proposal 3: HARQ process ID field is used for the field for indicating the configuration(s) to be activated/released in the DCI.
Proposal 4: To support cross-carrier deactivation of configured grant.
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Appendix A: Agreements/Observations in previous meetings
RAN1#94
Agreements:
· Study further whether/how multiple active configured grants for a BWP of a serving cell.
· Identify potential specification impacts and options for both Type 1 and Type 2
· At least activation/deactivation mechanism for Type 2
· E.g., whether each configuration is activated/deactivated or multiple configurations are activated/deactivated.
· Study how to support repetitions with multiple configurations for a BWP of a serving cell
· FFS HARQ process ID determination for both Type 1 and Type 2
· FFS other specification impacts for both Type 1 and Type 2
· Study the performance impacts
RAN1#94bis
Agreements:
· To study further from at least the following:
· Option 1: multiple active configured grant configurations for a BWP of a serving cell
· Option 2: repetition(s) across the boundary of a period P
· Option 3: one retransmission cross boundary of a period P
· FFS the UE behaviour when repetitions are collided with the resource which are not available for UL transmission
· Note: Switch grant free to grant based retransmission which is available in Rel.15
RAN1#95
Agreements:
· Multiple active configured grant 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.
· FFS details
· Note: it is understood that the above may be related to RAN2-led work on intra-UE multiplexing
[bookmark: _Hlk7193396]RAN1 AH1901
Agreements:
· In Rel-16, for both Type 1 and Type 2 configured grant and when multiple active configurations are configured in a BWP, transmission of a TB based on the configured grant is associated with a single active configuration, even if the transmission is repeated.
RAN1#96bis
Agreements:
· Support separate RRC parameters for different configured grant configurations (for both type 1 and type 2 configured grants) for a given BWP of a serving cell.
· FFS whether or not some parameters can be common among different configured grant configurations.
Agreements:
· Support separate activation for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint activation in a DCI for two or more configured grant Type 2 configurations.
· Support separate release for different configured grant Type 2 configurations for a given BWP of a serving cell.
· FFS whether or not to support joint release in a DCI for two or more configured grant Type 2 configurations/
RAN1#97
Agreements:
· For the maximum number of UL CG configurations per BWP of a serving cell:
· 12
Agreements:
· Support joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell if the bit-length for indication which configurations released is no more than 4 bits and DCI size is not impacted by adopting joint release.
· FFS details.

RAN1#98
Agreements:
· M <= 4 bits indication in the release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication.
Conclusion:
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel.16.
Working assumption:
· For activation and release of UL CG, same field(s) is/are used for a DCI format.
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