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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 R1-1906868 [2].
Discussion
On the parameters/configurations, it was agreed in RAN1#96bis that 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 is supported. Separate RRC parameter configuration is suitable at least for handling different services/traffic types. On the other hand, if the use case of multiple active configured grant configurations is for keeping reliability and reducing the alignment latency, almost all parameters except for starting offset could be the same. From specification point of view, enabling to configure all parameters independently would be sufficient and for the use case for keeping reliability and reducing the alignment latency, to configure almost all parameters same can be up to network implementation. On the other hand, issues of configuring all parameters independently would be overhead increase in higher layer signalling and in dynamic signalling for activation/deactivation of Type 2 configured grant.
Observation 1: For keeping reliability and reducing the latency usage, almost all parameters except for starting offset could be the same.

One of approaches proposed by several companies is to introduce a concept of a group of configured grant configurations [3]. In this approach, one or more multiple configured grant configuration group(s) can be configured. In each configured grant configuration group, one or multiple configured grant configurations can be included. For a given configured grant configuration group, most parameters should be the same except for the starting offset. Across different configured grant configuration groups, parameters should be configured independently. In this concept, most of parameters except for starting offset can be the same for all configured grant configurations within a group, intended for supporting the use case for keeping reliability and reducing the latency. Since parameters can be independently configured across different configured grant configuration groups, different service or traffic types can also be accommodated. Then, to consider such concept seems reasonable.
Proposal 1: To introduce a concept of a group of configured grant configurations.

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. In addition, 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 for indication should be no more than 4 bits. On the design detail of release indication for Type 2 configured grant following options are considered. The example of indication for each option is illustrated in Table 1 and Table 2.
· Option 1: Each bit field can be configured to associated which sets of configured grant is released.
· Option 2: Each state (code-point) can be configured to associated which sets of configured grant is released.
In Option 1, which configured grant configuration to be released is indicated by a field in the DCI. The field in DCI correspond to one parameter configured by RRC. All the configurations with the same value of the parameter are released. If a concept of a group of configured grant configurations is introduced, example of parameter could be configuration set ID (group ID).
In Option 2, which configured grant configuration to be released is indicated by a code-point in the DCI. Each code-point in the DCI is associated with one or more than one configured grant configuration ID. The mapping between code-point in the DCI and the corresponding configuration ID(s) is configured by RRC.
In our view, both Option 1 and Option 2 has same flexibility. Assuming typical way of the operation would be 4 configured grant configurations are separate services, then it would be independently added/released. In such case, the amount of RRC would be 12-bit bitmap of addition/release to a field in the DCI. Therefore, total of 12×4=48 bits would be necessary. On the other hand, for Option 2, 12-bit bitmap of addition/release to each 16 code-points is necessary. Then, the amount of RRC would be 12×16=192 bits. Therefore, although either option can work with the same flexibility, Option 1 will have smaller RRC overhead than Option 2. In our view, either of RRC overhead is acceptable.
Proposal 2: For Type 2 configured grant, either of following joint release indications should be supported.
· Option 1: Each bit field can be configured to associated which sets of configured grant is released.
· Option 2: Each state (code-point) can be configured to associated which sets of configured grant is released.

Table 1 Example of Option 1
	Bit field
	

	0
	Configured grant group 1 (ID#0, #1, #2)

	1
	Configured grant group 2 (ID#3, #4, #5)

	2
	Configured grant group 3 (ID#6, #7, #8)

	3
	Configured grant group 4 (ID#9, #10, #11)



Table 2 Example of Option 2
	Code-point
	
	Code-point
	

	0000
	No release
	1000
	Configured grant group 4 (ID#9, #10, #11)

	0001
	Configured grant group 1 (ID#0, #1, #2)
	1001
	Configured grant group 1 and 4

	0010
	Configured grant group 2 (ID#3, #4, #5)
	1010
	Configured grant group 2 and 4

	0011
	Configured grant group 1 and 2
	1011
	Configured grant group 1, 2, and 4

	0100
	Configured grant group 3 (ID#6, #7, #8)
	1100
	Configured grant group 3 and 4

	0101
	Configured grant group 1 and 3
	1101
	Configured grant group 1, 3, and 4

	0110
	Configured grant group 2 and 3
	1110
	Configured grant group 2, 3, and 4

	0111
	Configured grant group 1, 2, and 3
	1111
	All configured grant groups



For activation of particular configuration for the case of Type 2 configured grant by dynamic DCI indication, similar to the higher layer configuration aspects, separate activation would be more suitable for handling different services/traffic types due to flexibility in parameter setting. On the other hand, single DCI can reduce DL control overhead. If the concept of group of configured grant configurations is introduced and parameters are common except for same particular parameters such as starting offset, the activation can also be done by single DCI within the same configured grant configuration group. If joint activation is supported, the same mechanism for release indication discussed above can be applied.
Proposal 3: If the concept of group of configured grant configurations is introduced, the activation should also be done by single DCI within the same configured grant configuration group.

How UE select which configuration to use and when a traffic occurs at the UE should be RAN2 discussion similar to what SR resource is selected. If there is no overlap of the resource among configurations, which configuration is used is known by the gNB. On the other hand, for a given resource, if there is overlap, for example, 1) initial transmission of the first configuration and initial transmission of the second configuration are overlapped, 2) non-initial transmission of the first configuration and initial transmission of the second configuration are overlapped, gNB needs to distinguish them by some mechanisms. DMRS based differentiation or UCI which includes configuration ID on configured grant PUSCH should be considered. 
Proposal 4: As there can be overlap of the resource among configurations, some mechanism, such as DMRS based differentiation or UCI which includes configuration ID should be used for the distinction.

Conclusion
In this contribution, we discussed enhancement for UL configured grant transmission in Rel.16 URLLC and made following observations and proposals.
Observation 1: For keeping reliability and reducing the latency usage, almost all parameters except for starting offset could be the same.
Proposal 1: To introduce a concept of a group of configured grant configurations.
Proposal 2: For Type 2 configured grant, either of following joint release indications should be supported.
· Option 1: Each bit field can be configured to associated which sets of configured grant is released.
· Option 2: Each state (code-point) can be configured to associated which sets of configured grant is released.
Proposal 3: If the concept of group of configured grant configurations is introduced, the activation should also be done by single DCI within the same configured grant configuration group.
Proposal 4: As there can be overlap of the resource among configurations, some mechanism, such as DMRS based differentiation or UCI which includes configuration ID should be used for the distinction.
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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
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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.
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