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Introduction
In this contribution, we show remaining issues on enhanced uplink configured grant for NR URLLC. 
Issue #1: Additional exception for enhance UL configured grant
1.1. Discussion
In the previous meeting, following has been agreed for UL configured grant [1]
	Agreements:
To align the bit width of each field of DCI format 0_2 with CS-RNTI with NDI=0 to C-RNTI:
· use Rel.15 rule with additional exceptions for the DCI format 0_2, a UE does not expect that the bit width of a field in DCI format 0_2 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. 
· FFS additional exceptions at least for the parameters not introduced for CG Type 2 (example: ResourceAllocationType1-granularity-ForDCIFormat0_2)  
· No additional RRC impact is expected



To finalize specification of enhanced configured grant, it is necessary to define additional exceptions on the FFS point. If we recall exceptions in release 15 specification, basically it is for common parameter between DG and CG. In short, if a parameter is not included in ConfiguredGrantConfig but included in pusch-config if it is required to determine DCI field size or UE behavior of CG, the parameter would be necessary to be added as an exception. 
Here is our list of addition exception from RRC parameter list document [2]. 
For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_1,
To determine UE behavior 
PUSCHRepTypeIndicator-ForDCIFormat0_1
For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2
To determine UE behavior 
PUSCHRepTypeIndicator-ForDCIFormat0_2: 
ResourceAllocationType1-granularity-ForDCIFormat0_2
To determine size of DCI field (not to be misinterpreted)
NumberofbitsforRV-ForDCIFormat0_2
HARQProcessNumberSize-ForDCIFormat0_2
DMRSsequenceinitialization-ForDCIFormat0_2
Note: Followings are already included in current specification
maxRank-ForDCIFormat0_2 
codebookSubset-ForDCIFormat0_2
Also, further discussion is needed on whether the following parameters need to be taken into account as exceptional ones. More detailed discussion regarding the following parameters can be found in our companion contribution [3].
Based on how to configure frequency hopping scheme for Type 2 CG with PUSCH repetition type B 
frequencyHopping-ForDCIFormat0_1
· frequencyHopping-ForDCIFormat0_2
Based on whether or how to apply invalid symbol pattern for CG
· InvalidSymbolPattern 
· InvalidSymbolPatternIndicator-ForDCIFormat0_2
· InvalidSymbolPatternIndicator-ForDCIFormat0_1
There are many of parameter which is not in the list. Most of them are not related to UE behavior of CG (e.g., UCI-OnPUSCH-List) or there is separate parameter in ConfiguredGrantConfig as same role (e.g., priority, mcs-Table, cg-DMRS-Configuration). Few of them are actually used as common parameter for both DG and CG (e.g., PUSCH-TimeDomainResourceAllocationList) but they are not in the list since there are clear description at other section in the specification (and also release 15 specification does not address them).
Proposal 1: following parameters need to be considered as additional exceptions to align the bit width of each field of DCI format with CS-RNTI with NDI=0 to C-RNTI:
For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_1,
To determine UE behavior 
PUSCHRepTypeIndicator-ForDCIFormat0_1
For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2
To determine UE behavior 
PUSCHRepTypeIndicator-ForDCIFormat0_2: 
ResourceAllocationType1-granularity-ForDCIFormat0_2
To determine size of DCI field (not to be misinterpreted)
NumberofbitsforRV-ForDCIFormat0_2
HARQProcessNumberSize-ForDCIFormat0_2
DMRSsequenceinitialization-ForDCIFormat0_2
Issue #2: DCI handling for multiple configured grant
1.2. Discussion
When multiple CG configurations are configured, a UE has to distinguish re-transmission DCI from multiple configurations as well as activation/release DCI. Since different configurations could bring different DCI interpretation, it is necessary for UE to know which configuration is applied for received DCI. For example, MCS table of DCI with CRC scrambled by CS-RNTI is determined by mcs-Table parameter in configuredGrantConfig IE. If UE has misunderstood which CG configured is used, UE may choose wrong parameter for interpreting receive DCI. For activation/release, the field of HARQ process number is used to indicate configuration index, however, this approach cannot be used for re-transmission DCI. 
Considering CG-timer per HARQ-processes, a HARQ process can be reserved once it is used by CG configuration. So, the problem only occurs in limited case such as false alarm or DMRS misdetection from gNB perspective. Though, it can be considered to support URLLC requirement by CG. If certain field is exclusive for different configuration, UE can notice which configuration is applied by this field. For an example, if HARQ process ID pool are exclusive for each CG configuration, HARQ process number field in a DCI can be used for distinguish CG configuration corresponding to the DCI. Alternatively, gNB can configure same or similar parameter for CG configurations sharing HARQ process pool. For example, if some configuration are sharing HARQ process pool, gNB should configure at least same MCS table, CG timer, power control parameter and transform precoder for those configuration. By doing so, even though UE cannot know which CG configuration is scheduled by gNB, UE may have the same interpretation for the received DCI format scheduling retransmission. Those approach may be facilitated by gNB implementation.
Proposal 2: There is no specification impact for distinguishing re-transmisson DCI among multiple CG configuration. 

Issue #3: PDCCH validation for UL CG
1.3. Discussion 
For PDCCH validation for UL CG, there is no consideration for FDRA type 0 since only DCI format 0_0 was able to release CG configuration. Now UL CG can be released by DCI format 0_0, 0_1 or 0_2, therefore, RA type 0 and 1 can be used for release DCI. In this case, it is necessary to modify PDCCH validation of FDRA field with consideration on different RA type. For example, like SPS, set to all either ‘0’s or ‘1’s according to RA type. In case dynamic switching for RA type is configured, still all ‘0’s is invalid RA if type 0 is indicated and all ‘1’s is invalid RA if type 1 is indicated. This would be simple modification and no side effect is envisioned. 
Proposal 3: For PDCCH validation of UL CG release, FDRA field is set to all ‘0’s for FDRA type 0 and FDRA field is set to all ‘1’s for FDRA type 1. 

1.4. Text proposal 

	Modified subclause (10.2 of TS38.213)
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A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or configured UL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0'. 
If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS PDSCH, validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH, a value of the HARQ process number field in a DCI format indicates an activation for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively. Validation of the DCI format is achieved if the RV field for the DCI format is set as in Table 10.2-3. 
If a UE is provided more than one configurations for UL grant Type 2 PUSCH or for SPS PDSCH 
-	if the UE is provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a corresponding entry for scheduling release of one or more UL grant Type 2 PUSCH or SPS PDSCH configurations
-	if the UE is not provided Type2Configuredgrantconfig-ReleaseStateList or SPS-ReleaseStateList, a value of the HARQ process number field in a DCI format indicates a release for a corresponding UL grant Type 2 PUSCH or for a SPS PDSCH configuration with a same value as provided by Configuredgrantconfig-index or by SPSconfig-index, respectively
Validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-4. 
If validation is achieved, the UE considers the information in the DCI format as a valid activation or valid release of DL SPS or configured UL grant Type 2. If validation is not achieved, the UE discards all the information in the DCI format.
Table 10.2-1: Special fields for single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided a single SPS PDSCH or UL grant Type 2 configuration
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2
	DCI format 1_1

	HARQ process number
	set to all '0's/0_2
	set to all '0's
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-2: Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's/0_1/0_2
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '0's for FDRA Type 0
set to all '1's for FDRA Type 1set to all '1's
	set to all '0's for FDRA Type 0 
set to all '1's for FDRA Type 1



Table 10.2-3: Special fields for a single DL SPS or single UL grant Type 2 scheduling activation PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations 
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_2
	DCI format 1_1

	Redundancy version
	set to all '0's
	set to all '0's
	For the enabled transport block: set to all '0's



Table 10.2-4: Special fields for multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '0's for FDRA Type 0
set to all '1's for FDRA Type 1set to all '1's
	set to all '0's for FDRA Type 0 
set to all '1's for FDRA Type 1



	End of modifications


On

Conclusion
In this contribution, we discuss possible way to enhance UL transmission with configured grant for URLLC. . Our proposals are as follows:
Proposal 1: following parameters need to be considered as additional exceptions to align the bit width of each field of DCI format with CS-RNTI with NDI=0 to C-RNTI:
Proposal 2: There is no specification impact for distinguishing re-transmisson DCI among multiple CG configuration. 
Proposal 3: For PDCCH validation of UL CG release, FDRA field is set to all ‘0’s for FDRA type 0 and FDRA field is set to all ‘1’s for FDRA type 1. 
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