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Introduction
In RAN1 99, some agreements are achieved on configured grant transmission [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
Agreements: 
Confirm the RAN1#98b working assumption with exceptions as in Rel-15.
· 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 except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex, [mcs-Table], [mcs-TableTransformPrecoder] and [transformPrecoder].
In this contribution, we shall focus on remaining issues for configured grant transmission. 
Discussion
Configurations for multiple configured grants
According to agreements in compact DCI, the HARQ process number field in the new DCI format can be configured as 0/1/2/3/4 bits. However, the HARQ process number field in DCI format 0_0 and DCI format 0_1 is fixed as 4 bits. It means indication range for multiple configured grants is different for different DCI format. However, it is an open issue whether multiple configured grant configurations are shared by all DCI formats or independent for each DCI format.
Solution1: Multiple configured grant configurations are shared by all DCI formats. For example, as shown in Figure 1(left), Configured grant 1-12 are configured by RRC.  The whole configured grant 1-12 corresponds with DCI format 0_0/0_1. The configured grant 1-8 corresponds with DCI format 0_2.
Solution2: Each configured grant configuration set are configured for each DCI format and one or more configured grants are configured in one configured grant configuration set. For example, shown in Figure 1(right), two configured grant sets are configured by RRC, in which configured grants 1-12 in the first configured grant set are configured for DCI format 0_0/ 0_1 and configured grants 1-8 in the second configured grant set are configured for DCI format 0_2.
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Figure 1 Relationship between configured grant configuration and DCI format
In term of RRC signaling, solution 1 may be better due to smaller RRC signaling overhead. In terms of DCI signaling, solution 1 may not be better due to larger DCI signaling overhead. If configured grants related with DCI format 0_2 is distributed among the whole configured grants or in the latter part of the whole configured grants, the required bit number for configured grant indication is larger than the number of configured grant and there are some invalid values in DCI format 0_2. However, if configured grants related with DCI format 0_2 is the beginning part of the whole configured grants, then DCI signaling overhead is the same for solution 1 and solution 2. So, Solution 1 is our preference from perspective of RRC and DCI overhead.
Similarly, configured grant state configuration are shared by all DCI formats for configured grant release.
Proposal 1: Multiple configured grant and multiple configured grant state configurations are shared by all DCI formats.
Bit-width alignment for DCI with CRC scrambled by CS-RNTI and by C-RNTI
To align the bit width of each field of DCI format 0_1/0_2 with CS-RNTI with NDI=0 to C-RNTI, Rel.15 rule will be applied for most parameters. However, due to more than one DCI format could be used to activate configured grant, it is not clear which DCI format the Rel-15 rule refers to. To be specific, there are three understandings:
· Option1: From specification perspective, one configured grant can be activated by any of DCI format 0-0/0-1/0-2. So parameter configuration in ConfigureGrant-Config is restricted with the minimum parameter configuration among all DCI formats, e.g. DCI format 0-0.
· Option2: From implementation perspective, one configured grant is usually activated by limited DCI formats, e.g. DCI format0-1 and DCI format 0-2. So parameter configuration in ConfigureGrant-Config is restricted with the minimum parameter configuration among DCI formats which may be used to activate configured grant, e.g. DCI format 0-2.
· Option3: Parameter configuration in ConfigureGrant-Config can be configured without restriction or restricted to one fixed DCI format, e.g. DCI format 0_1. There are some fields, of which size determined by ConfigureGrant-Config is larger than that determined by PUSCH-Config for DCI format 0_2. For example, if cg-DMRS-Configuration is configured to support multiple ports, multiple ports can be supported by DCI format 0-1 but not supported by DCI format 0_2 due to 0 bit antenna port field in DCI format 0_2. For DCI format 0_2, some enhancement in the following can be considered.

Comparing with option1 and option 2, option 3 is more flexible and efficient. 

Proposal 2: Parameter configuration in ConfigureGrant-Config is restricted to PUSCH-Config for DCI format 0_1. 

To align the bit width of each field of DCI format 0_1/0_2 with CS-RNTI with NDI=0 to C-RNTI, Use Rel.15 rule and there are additional exceptions for CG Type 2. Table 1 shows some RRC parameters of ConfiguredGrantConfig and PUSCH-Config for DCI format0-1/0-2.

Table 1 RRC parameters of ConfiguredGrantConfig and PUSCH-Config for DCI format0-1/0-2
	ConfiguredGrantConfig
	PUSCH-Config for DCI format0-1
	PUSCH-Config for DCI format0-2
	Related DCI field

	frequencyHopping
	frequencyHopping
	frequencyHopping-ForDCIFormat0_2
	Frequency hopping flag

	cg-DMRS-Configuration
	dmrs-UplinkForPUSCH-MappingTypeA;
dmrs-UplinkForPUSCH-MappingTypeB
	dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2; dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2
	Antenna ports

	mcs-Table/ mcs-TableTransformPrecoder
	mcs-Table/ mcs-TableTransformPrecoder
	mcs-Table/ mcs-TableTransformPrecoder
	Modulation and coding scheme

	resourceAllocation
	resourceAllocation
	resourceAllocation
ResourceAllocationType1-granularity-ForDCIFormat0_2
	Frequency domain resource assignment

	rbg-Size
	rbg-Size
	rbg-Size
	Frequency domain resource assignment

	uci-OnPUSCH
	uci-OnPUSCH
	uci-OnPUSCH_ForDCIFormat0-2
	beta_offset indicator

	powerControlLoopToUse
	pusch-PowerControl
	
	w/o

	p0-PUSCH-Alpha
	pusch-PowerControl
	
	w/o

	transformPrecoder
	transformPrecoder
	transformPrecoder;
DMRSsequenceinitialization-ForDCIFormat0_2
	DMRS sequence initialization

	nrofHARQ-Processes
	
	
	w/o

	repK
	pusch-AggregationFactor
	
	w/o

	repK-RV
	
	NumberofbitsforRV-ForDCIFormat0_2
	w/o

	periodicity
	
	
	w/o



From Table 1, we can see that some specific parameters for DCI format 0-2 make bit-width of DCI format 0-1 and 0-2 different. In the following, the specific parameters are discussed whether to be additional exceptional

· Antenna ports related parameters
In Rel-16, it multiple active configured grant configuration is supported. When multiple configured grants are activated by DCI format 0_2 without antenna port field, then DMRS port 0 will be shared by multiple active configured grant. One use case of multiple active configured grant is to support low latency and ensure reliability for URLLC. In this scenario, multiple active configured grants are overlapped to improve system efficiency and DMRS port allocation will be aligned, as shown in the Figure 2. However, gNB cannot recognize which configured grant received DMRS belongs to due to the same DMRS configuration among multiple configured grants.
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Figure 2 DMRS sharing among multiple configured grants
[bookmark: 14240179-6-4][bookmark: 14240179-6-5][bookmark: 14240179-6-6]One solution is to configure different DMRS scrambling sequence. However, Mutual correlation coefficient of scrambling sequence is large than 0, so DMRS detection performance based on uncertain mutual correlation coefficient decreases. Moreover, it cannot support that multiple UEs share the same configured grant resource due to inter-sequence interference impacts UE detection and channel estimation.
Another solution is to configure different DMRS port implicitly. For example, we could deduce DMRS port based on HARQ process ID offset, to be specific, DMRS port = Mod( HARQ process ID offset, min(Configured grant number, maximum DMRS port)). HARQ process ID offset is configured grant specific, so DMRS port deduced from HARQ process ID could be configured grant specific too. Moreover, the value set of HARQ process ID offset is {0, 1, 2…15}, which is also enough to support multiple UEs sharing the same configured grants.
Proposal 3: Orthogonal antenna port is necessary to support multiple configured grants and configured grant resource sharing among multiple UEs. And antenna port is deduced from HARQ process ID offset in ConfiguredgrantConfig.
· Specific RRC parameters for dynamic transmission
There are some RRC parameters which is included in PUSCH-Config but not exists in ConfiguredGrant-Config. For these RRC parameters, transmission scheme follows RRC parameter for dynamic transmission. 
· ResourceAllocationType1-granularity-ForDCIFormat0_2, it does not exists in ConfiguredGrantConfig, it’s better to follow RRC parameter for dynamic transmission. On the one hand, aligning schedule granularity between dynamic grant and configured grant could avoid resource segment, on the other hand, keeping the same scheduling granularity could align the bit-width of DCI format 0-2 scrambled with CS-RNT and C-RNTI.
· DMRSsequenceinitialization-ForDCIFormat0_2, it is used to reduce DCI overhead of DCI format 0_2. If there is restriction on DMRS sequence initialization field, e.g. 0bit, procedure for dynamic transmission is applied.
· NumberofbitsforRV-ForDCIFormat0_2 applies the same procedure as dynamic transmission due to limited field size.

Proposal 4: Follow RRC parameters for dynamic transmission if the parameter is not included in ConfiguredGrantConfig, such as ResourceAllocationType1-granularity-ForDCIFormat0_2, DMRSsequenceinitialization-ForDCIFormat0_2 and NumberofbitsforRV-ForDCIFormat0_2.

· Others
Remaining RRC parameters for DCI format 0-2, e.g. frequencyHopping-ForDCIFormat0_2, uci-OnPUSCH_ForDCIFormat0-2, are introduced to reduce DCI size, however parameters with the same function are also configured for DCI format 0-1. For these parameters, if Rel-15 rule is applied, then transmission efficiency will reduce significantly when DCI format 0_1 is used to activate CG transmission. So it is suggested that these parameter are restricted to DCI format 0_1.  When DCI format 0_2 activates CG transmission, follows PUSCH-Config for DCI format0_2.When DCI format 0_1 activates CG transmission, follows ConfiguredGrantConfig.
[bookmark: _GoBack]Proposal 5: Common parameters but independent configuration for DCI format 0_1 and DCI format 0_2 are restricted to DCI format 0_1.  When DCI format 0_2 activates CG transmission, follows PUSCH-Config for DCI format0_2.When DCI format 0_1 activates CG transmission, follows ConfiguredGrantConfig.

Open-loop power control for configured grant
Open-loop power control indicator is introduced in DCI format 0-1/0-2 to support Rel-16 inter-UE multiplexing and P0-PUSCH-Set is introduced in PUSCH-Config. However, P0-PUSCH-Set is not introduced in ConfiguredGrant-Config and open-loop power control indicator does not work for CG PUSCH according to the following conclusion [2]:
Conclusion:
· No enhancement for CG-PUSCH power control in Rel-16 for inter-UE multiplexing
Then there is an open issue whether open-loop power control is applied for retransmission for CG-PUSCH. Due to retransmission for CG-PUSCH is scheduled in dynamic resource and inter-UE collision may occur in dynamic resource, open-loop power control should be applied for retransmission for CG-PUSCH. To reduce specification effort, we could reuse P0-PUSCH-Set in PUSCH-Config for retransmission for CG-PUSCH.

Proposal 6: Reuse P0-PUSCH-Set in PUSCH-Config for retransmission for CG-PUSCH.
Conclusions
In this contribution, we show our views on configured grants with following proposals:
Proposal 1: Multiple configured grant and multiple configured grant state configurations are shared by all DCI formats.
Proposal 2: Parameter configuration in ConfigureGrant-Config is restricted to PUSCH-Config for DCI format 0_1. 
Proposal 3: Orthogonal antenna port is necessary to support multiple configured grants and configured grant resource sharing among multiple UEs. And antenna port is deduced from HARQ process ID offset in ConfiguredgrantConfig.
Proposal 4: Follow RRC parameters for dynamic transmission if the parameter is not included in ConfiguredGrantConfig, such as ResourceAllocationType1-granularity-ForDCIFormat0_2, DMRSsequenceinitialization-ForDCIFormat0_2 and NumberofbitsforRV-ForDCIFormat0_2.
Proposal 5: Common parameter but independent configuration for DCI format 0_1 and DCI format 0_2 are restricted to DCI format 0_1.  When DCI format 0_2 activates CG transmission, follows PUSCH-Config for DCI format0_2.When DCI format 0_1 activates CG transmission, follows ConfiguredGrantConfig.
Proposal 6: Reuse P0-PUSCH-Set in PUSCH-Config for retransmission for CG-PUSCH.
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