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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In RAN1 #98bis meeting, following agreements were made on enhanced UL configured grant for URLLC [1]. In this contribution, we discuss the remaining issues on enhanced UL configured grant for URLLC, including the details of the activation/deactivation for type 2 UL configured grant, retransmission for UL configured grant.
	Agreements:
· Support DCI format 0-0, 0-1 and new DCI format scheduling PUSCH for Rel.16 Type 2 CG activation.
· Support DCI format 0-0 for Rel.16 Type 2 CG release.
· As a working assumption, also DCI format 0-1 and the new DCI format
Agreements:
· M (M<=4) least significant bits of HPN field in DCI format 0-0 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration is to be activated.
· M (M<=4) least significant bits of HPN field in DCI format 0-1 with CRC scrambled by CS-RNTI is used to indicate which configuration(s) is to be released.
· At least HPN field in the new UL DCI format is used to indicate which configuration is to be activated and/or which configuration(s) is/are to be released.
· The new UL DCI format with CRC scrambled by CS-RNTI and the new UL DCI format with CRC scrambled by C-RNTI should have the same total DCI size. 
·  (Working assumption) Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
Agreements:
· M is determined by the bit length for HPN field for each DCI format for activation and release of Type 2 CG



2. [bookmark: OLE_LINK6]Discussion 
2.1. DCI for activation/deactivation for type 2 UL configured grant
For type 2 UL configured grant, it was agreed in RAN1 #98bis that DCI format 0_0, DCI format 0_1 and DCI format 0_2 are supported for type 2 UL configured grant activation. One motivation is that a type 2 UL configured grant in a serving cell may be needed to be activated by the DCI received in a different serving cell, i.e. cross-carrier activation is needed. Therefore, non-fallback DCI formats, including DCI format 0_1 and DCI format 0_2 are supported for the activation.
On the other hand, for deactivation of type 2 UL configured grant, the motivation of supporting cross-carrier activation for type 2 UL configured grant is still held. Therefore, non-fallback DCI formats, including DCI format 0_1 and DCI format 0_2 are supported for the deactivation of type 2 UL configured grant. Otherwise, if a type 2 UL configured grant in a serving cell is activated by the activation DCI in a different serving cell, there is no way to deactivate the type 2 UL configured grant by the deactivation DCI in the serving cell where activation DCI is received.
[bookmark: _Ref24117429]Proposal 1: Confirm the working assumption that support DCI format 0-1 and DCI format 0_2 for Rel.16 Type 2 CG release.

In the FL summary, a question was raised about the RRC configuration for UL configuration grant. If the RRC parameters per DCI format are configured for dynamic grant PUSCH and the RRC parameters per UL configured grant configuration are configured, which RRC configuration(s) should a UL configured grant follow needs to be determined.
In principle, if a RRC parameter is configured for dynamic grant PUSCH and there is no such RRC parameter configured for UL configured grant, the RRC parameter configured in PUSCH-config should be followed for UL configured grant. 
Following table provides some analysis on the configurations of UL configured grant. Table 1 can be a starting point for discussion.
[bookmark: _Ref24117432][bookmark: _Ref24117483]Proposal 2: Further discuss the RRC configuration/parameters which are applicable for activation/retransmission of UL configured grant. Table 1 can be starting point.

Table 1: RRC configuration/parameters which are applicable for activation/retransmission of UL configured grant
	Fields
	DCI format 0_1
	DCI format 0_2
	Activation by DCI format 0_1 with CS-RNTI
	Activation by DCI format 0_2 with CS-RNTI
	Retransmission by DCI format 0_1/0_2 with CS-RNTI

	Identifier for DCI formats
	1
	1
	1
	1
	1

	Frequency domain resource assignment
	resourceAllocation in PUSCH-Config
	ResourceAllocationType1-granularity-ForDCIFormat0_2 in PUSCH-Config
	rbg-Size and resourceAllocation in ConfiguredGrantConfig
	Separately configured ResourceAllocationType1-granularity-ForDCIFormat0_2 in ConfiguredGrantConfig
	Follow the configurations in PUSCH-Config (if any)

	Time domain resource assignment
	PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 in PUSCH-Config

	PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 in PUSCH-Config
	Same as DCI format 0_1 in PUSCH-Config
	Same as DCI format 0_2 in PUSCH-Config
	Follow the configurations in PUSCH-Config (if any)

	Frequency hopping flag
	frequencyHopping in PUSCH-Config
	frequencyHopping-ForDCIFormat0_2 in PUSCH-Config
	frequencyHopping  in ConfiguredGrantConfig
	Separately configured frequencyHopping-ForDCIFormat0_2 in
ConfiguredGrantConfig
	Follow the configurations in PUSCH-Config (if any)

	Modulation and coding scheme
	mcs-Table or mcs-TableTransformPrecoder in PUSCH-Config
	FFS
	mcs-Table or mcs-TableTransformPrecoder  in ConfiguredGrantConfig
	Same as DCI format 0_1 for activation
	Follow the configurations in PUSCH-Config (if any)

	New data indicator
	1-bit
	1-bit
	1-bit
	1-bit
	Follow the configurations in PUSCH-Config (if any)

	Redundancy version
	2-bit
	FFS
	2-bit
	FFS
	Follow the configurations in PUSCH-Config (if any)

	HARQ process number
	4-bit
	HARQProcessNumberSize-ForDCIFormat0_2 in PUSCH-Config
	4-bit
	Separately configured HARQProcessNumberSize-ForDCIFormat0_2 in ConfiguredGrantConfig
	Follow the configurations in PUSCH-Config (if any)

	TPC command for scheduled PUSCH
	2-bit
	2-bit
	2-bit
	2-bit
	Follow the configurations in PUSCH-Config (if any)

	UL/SUL indicator 0 or 1 bit
	supplementaryUplink in ServingCellConfig
	Same as DCI format 0_1 in PUSCH-Config
	Same as DCI format 0_1 in PUSCH-Config
	Same as DCI format 0_1 in PUSCH-Config
	Follow the configurations in PUSCH-Config (if any)

	Carrier indicator
	0, 3
	CarrierIndicatorSize-ForDCIFormat0_2 in PUSCH-Config
	0, 3
	Same as DCI format 0_2 in PUSCH-Config
	Follow the configurations in PUSCH-Config (if any)

	SRS resource indicator
	According to the number of configured SRS resources in the SRS resource set, associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook' in PUSCH-Config
	FFS details

	Same as DCI format 0_1 in PUSCH-Config
	FFS details

	Follow the configurations in PUSCH-Config (if any)

	Precoding information and number of layers
	transform precoder
txConfig, maxRank, codebookSubset in PUSCH-Config
	FFS details
	Same as DCI format 0_1 in PUSCH-Config
	FFS details
	Follow the configurations in PUSCH-Config (if any)

	Antenna port(s)
	transform precoder
dmrs-Type and maxLength, in dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB, in PUSCH-Config
	FFS details
	cg-DMRS-Configuration in ConfiguredGrantConfig
	FFS details
	Follow the configurations in PUSCH-Config (if any)

	SRS request
	supplementaryUplink in ServingCellConfig
	FFS details
	Same as DCI format 0_1 in PUSCH-Config
	FFS details
	Follow the configurations in PUSCH-Config (if any)

	CSI request
	reportTriggerSize in CSI-MeasConfig in ServingCellConfig
	reportTriggerSize-ForDCIFormat0_2 in CSI-MeasConfig in ServingCellConfig
	Same as DCI format 0_1
	Same as DCI format 0_2
	Follow the configurations in PUSCH-Config (if any)

	beta offset indicator
	betaOffsets in UCI-OnPUSCH in PUSCH-Config
	dynamic-ForDCIFormat0_2 in UCI-OnPUSCH in PUSCH-Config
	UCI-OnPUSCH in ConfiguredGrantConfig)
	Separately configured dynamic-ForDCIFormat0_2 in UCI-OnPUSCH in
ConfiguredGrantConfig
	Follow the configurations in PUSCH-Config (if any)

	BWP indicator
	UL BWP list in uplinkConfig in ServingCellConfig
	Same as DCI format 0_1
	Same as DCI format 0_1
	Same as DCI format 0_1
	Follow the configurations in PUSCH-Config (if any)

	DMRS-PTRS association
	transform precoder
maxRank in PUSCH-Config
PTRS-UplinkConfig in dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB
	FFS details
	Same as DCI format 0_1 in PUSCH-Config
	FFS details
	Follow the configurations in PUSCH-Config (if any)

	CBGTI
	codeBlockGroupTransmission in PUSCH-ServingCellConfig


	0
	Same as DCI format 0_1
	0
	Follow the configurations in PUSCH-Config (if any)

	DMRS sequence initialization
	transform precoder
	Same as DCI format 0_1
	Same as DCI format 0_1
	Same as DCI format 0_1
	Follow the configurations in PUSCH-Config (if any)

	UL-SCH indicator
	1-bit
	1-bit
	1-bit
	1-bit
	Follow the configurations in PUSCH-Config (if any)

	Downlink assignment index
	pdsch-HARQ-ACK-Codebook in PhysicalCellGroupConfig
	Downlinkassignmentindex-ForDCIFormat0_2 in PhysicalCellGroupConfig
	Same as DCI format 0_1
	Same as DCI format 0_2
	Follow the configurations in PUSCH-Config (if any)

	Open-loop indicator
	N/A
	P0-PUSCH-Set-List in PUSCH-PowerControl
	N/A
	Separately configured P0-PUSCH-Set-List in ConfiguredGrantConfig
	Follow the configurations in PUSCH-Config (if any)



Regarding the following working assumption, we suggest to confirm the working assumption since a retransmission scheduled by DCI for a TB initiated by a UL configured grant transmission should be treated as a dynamic scheduled PUSCH.
· (Working assumption) Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
[bookmark: _Ref24117434]Proposal 3: Confirm the following working assumption.
· [bookmark: OLE_LINK23]Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.

2.2. Differentiation of multiple resource configurations
Another issue is that gNB needs to detect the resource configuration on which UE is using to transmit the data if multiple resource configurations are enabled for a UE. Following methods can be adopted.
· Option 1: DMRS based method
· Option 2: UCI based method
For option 1, different DMRS parameters/sequences are configured for different resource configurations, i.e. each configuration is associated with an individual DMRS sequence or parameter. If multiple type 2 UL configured grant configurations are configured and DCI format 0_0 is used for activation, option 1 is not applicable since there is no DMRS configuration in the activation DCI of format 0_0.
For option 2, each transmission includes a UCI carrying information of actual transmitted resource configuration. Note that UCI transmission for UL configured grant is supported for NR-U. Similar to NR-U, HARQ ID can be determined and selected by UE and be transmitted via control information, e.g. UCI, which is separately encoded from data. Therefore, gNB can decode the UCI and acquire HARQ ID before decode the data part.
Option 1 is simpler than option 2 considering the specification work, while option 2 can provide the ability to support flexible resource configuration selection and be applicable for NR-U case. Option 2 is future proof and can be considered in later release.
[bookmark: _Ref20932611][bookmark: _Ref24117436]Proposal 4: Regarding multiple resource configurations, support different DMRS parameters/sequences configured for different resource configurations.

3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our views on enhancements of UL grant-free transmission to meet the latency and reliability requirements of URLLC. The observations and proposals are summarized below.

Proposal 1: Confirm the working assumption that support DCI format 0-1 and DCI format 0_2 for Rel.16 Type 2 CG release.
Proposal 2: Further discuss the RRC configuration/parameters which are applicable for activation/retransmission of UL configured grant. Table 1 can be starting point.
Proposal 3: Confirm the following working assumption.
· Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
Proposal 4: Regarding multiple resource configurations, support different DMRS parameters/sequences configured for different resource configurations.
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