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1	Introduction
[bookmark: _GoBack]In this contribution, we summarize our input to the maintenance discussions of URLLC CG enhancements of Rel-16 URLLC & IIoT WIs. 
[bookmark: _Toc415085486][bookmark: _Toc503902285]2	Identified issues related to CG enhancements
2.1 PUSCH parameters for Type 2 CG activated by DCI format 0_2 (38.214, Sec. 6.1 & 6.3.1)
There had been discussions during RAN1#99 and the following CR stage regarding which RRC parameters are to be used from CGconfig and which are used from the configuration of DCI format 0_2, with some parameters being in brackets and still FFS. 
Overall, the intention is to follow the Rel-15 behavior (for DCI format 0_1) as much as possible and only make additional exceptions, in case the Type 2 CG configuration is just not compatible with what has been configured for DCI format 0_2 (i.e. where DCI format 0_2 cannot provide the additional dynamic information in the DCI which would be required).
Overall, the following CG specific parameters can be configured (based on TS 38.331, 15.8.0): 
frequencyHopping 					ENUMERATED {intraSlot, interSlot} 
cg-DMRS-Configuration 			DMRS-UplinkConfig
mcs-Table 							ENUMERATED {qam256, qam64LowSE} 
mcs-TableTransformPrecoder 	ENUMERATED {qam256, qam64LowSE} 
uci-OnPUSCH 						SetupRelease { CG-UCI-OnPUSCH } 
resourceAllocation 				ENUMERATED {resourceAllocationType0,resourceAllocationType1, dynamicSwitch},
rbg-Size 							ENUMERATED {config2} 
powerControlLoopToUse 			ENUMERATED {n0, n1},
p0-PUSCH-Alpha 					P0-PUSCH-AlphaSetId,
transformPrecoder 				ENUMERATED {enabled, disabled} 
nrofHARQ-Processes 				INTEGER(1..16),
repK 									ENUMERATED {n1, n2, n4, n8},
repK-RV 								ENUMERATED {s1-0231, s2-0303, s3-0000} 
periodicity 
configuredGrantTimer 			INTEGER (1..64) 

Some parameters are clearly CG specific (such as RepK) and do not need to be considered (marked in blue above). Some parameters had been discussed already in RAN1 context with the current exceptions stated in 38.214 Sec. 6.0 (in green). Some parameters had been discussed in RAN1, that there is no need to differentiate from Rel-15, as no issues had been identified (such as MCS usage, marked in magenta). Which leaves taking a closer look at the yellow parameters. 
How to determine the frequency hopping scheme for Type 2 CG PUSCH (at least with repetition type B) is still to be discussed (text in brackets in Sec. 6.3.2). As discussed in our companion contribution on PUSCH enhancements [1], it is desirable to keep Rel-15 behavior for repetition type A (i.e., using frequencyHopping in configuredGrantConfig), and keep the similar behavior as Rel-15 (and Type 1 CG PUSCH with repetition type B) for repetition Type B, i.e., use frequencyHopping-PUSCHRepTypeB in configuredGrantConfig. No exception is needed for frequency hopping scheme.
The DMRS configuration is independent for DCI format 0_2 (incl. to not configure DMRS for DCI format 0_2 at all), but there is no issue to use the CG specific DM-RS configuration as different CG parameters can be configured for different (potentially overlapping) CG configurations. Therefore, we do not see a need for any exception on the DMRS configuration here. 
One good example where clearly some exception is required is the frequency domain resource allocation. The RRC parameter resourceAllocation is configured for CG as part of ConfiguredGrantConfig as well as separately configured for DCI format 0_2. For DCI format 0_2 we support a separate configuration for Type 1 RA with a larger scheduling granularity resulting in a smaller size for the respective field in DCI format 0_2. As overall, the resource allocation is seen as the field giving most of reduction in the DCI size we think the UE here should apply the indicated resource allocation (incl. all aspects) from DCI format 0_2 directly! This will prevent any issues with different FDRA field sizes of DCI format 0_2. This includes the RRC parameters resourceAllocation-ForDCIFormat0_2, ResourceAllocationType1-granularity-ForDCIFormat0_2 and rbg-size from pusch-Config.
Last but not least, as already discussed in our input discussion to RAN1#99, we think there is no need to change the p0-PUSCH-Alpha behavior as the gNB may configure e.g. different P0 values for different CG configurations targeting different service types (incl. eMBB and URLLC). As a consequence, we see no need to change this behavior here. Please note, that the Rel-16 URLLC TPC enhancements are only valid for scheduled PUSCH (but not CG PUSCH) and therefore not applicable for the CG Type 2 activation either. 
To summarize, we only see a need for an exception for DCI format 0_2 with respect to resourceAllocation as being needed here. 
Proposal 1: Type 2 CG to apply the FD resource allocation from the activating DCI format 0_2 as only additional to be approved exception by agreeing the following correction / text proposal on which RRC parameters to apply for Type 2 CG to Sec. 6.1 & Sec. 6.3.2 of TS 38.214 with the changes marked in red:
	TP to TS 38.214, Sec. 6.1 & 6.3.2: Complete the clarification on parameters for Type 2 CG activated through DCI format 0_2
[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333]6.1	UE procedure for transmitting the physical uplink shared channel
PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to Clause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant. If Configuredgrantconfig-ToAddModList-r16 is configured, more than one configured grant configuration of configured grant Type 1 and/or configured grant Type 2 may be active at the same time on an active BWP of a serving cell.
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset-ForDCIFormat0_2, maxRank-ForDCIFormat0_2, scaling of UCI-OnPUSCH, resourceAllocation-ForDCIFormat0_2, ResourceAllocationType1-granularity-ForDCIFormat0_2, rbg-size provided by pusch-Config [as well as DCI format 0_2 specific handling with respect resource allocation of clause 6.1.2.2, TBA]. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in Clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
<Unchanged text is omitted>
[bookmark: _Toc29673230][bookmark: _Toc29673371][bookmark: _Toc29674364]6.3.2	Frequency hopping for PUSCH repetition Type B
For PUSCH repetition Type B (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHopping-ForDCIFormat0_2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, by frequencyHopping-ForDCIFormat0_1 provided in pusch-Config for PUSCH transmission scheduled by DCI format 0_1, and by frequencyHopping-PUSCHRepTypeB provided in configuredGrantConfig for [Type 1] configured PUSCH transmission. [The frequency hopping mode for Type 2 configured PUSCH transmission follows the activating DCI format]. One of two frequency hopping modes can be configured:
-	Inter-repetition frequency hopping
-	Inter-slot frequency hopping
<Unchanged text is omitted>



2.2 Make RRC parameters visible by using italic (38.214, Sec. 6.1.2.3)
When implementing the CR to the current version of 38.214, the formatting in parts of 6.1.2.3 got lost, namely using italic for RRC parameter names and RRC parameter settings. 
This should be corrected as noted below. 
Proposal 2: Adopt the following related correction / text proposal on CG FDRA to Sec. 6.1.2.3 of TS 38.214 with the yellow marked text to be changed from normal (roman) font to italic font (no other changes):
	TP to TS 38.214, Sec. 6.1.2.3: Change the RRC parameters from roman to italic font
[bookmark: _Toc11352148][bookmark: _Toc20318038][bookmark: _Toc27299936][bookmark: _Toc29673210][bookmark: _Toc29673351][bookmark: _Toc29674344]6.1.2.3	Resource allocation for uplink transmission with configured grant
When PUSCH resource allocation is semi-statically configured by higher layer parameter configuredGrantConfig in BWP-UplinkDedicated information element, and the PUSCH transmission corresponding to a configured grant, the following higher layer parameters are applied in the transmission:
-	For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in configuredGrantConfig unless mentioned otherwise:
-	For the determination of the PUSCH repetition type, if the higher layer parameter PUSCHRepTypeIndicator-ForType1Configuredgrant is configured and set to ‘pusch-RepTypeB’, PUSCH repetition type B is applied; otherwise, PUSCH repetition type A is applied;  
-	For PUSCH repetition type A, the selection of the time domain resource allocation table follows the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1.
-	For PUSCH repetition type B, the selection of the time domain resource allocation table is as follows:
-	If PUSCHRepTypeIndicator-ForDCIFormat0_1 in pusch-Config is configured and set to ‘pusch-RepTypeB’, PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 in pusch-Config is used;
-	Otherwise, PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 in pusch-Config is used.
-	It is not expected that PUSCHRepTypeIndicator-ForType1Configuredgrant is configured with 'pusch-RepTypeB' when none of PUSCHRepTypeIndicator-ForDCIFormat0_1 and PUSCHRepTypeIndicator-ForDCIFormat0_2 in pusch-Config is set to 'pusch-RepTypeB'.	
<Unchanged text is omitted>


3	Conclusions
In this contribution, we discuss the identified clarifications and additions on Configured Grant with respect to the Rel-16 URLLC & IIoT WIs. 
The following changes to 38.214 have been identified:
Proposal 1: Type 2 CG to apply the FD resource allocation from the activating DCI format 0_2 as only additional to be approved exception by agreeing the following correction / text proposal on which RRC parameters to apply for Type 2 CG to Sec. 6.1 & Sec. 6.3.2 of TS 38.214 with the changes marked in red:
	TP to TS 38.214, Sec. 6.1 & 6.3.2: Complete the clarification on parameters for Type 2 CG activated through DCI format 0_2
6.1	UE procedure for transmitting the physical uplink shared channel
PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to Clause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant. If Configuredgrantconfig-ToAddModList-r16 is configured, more than one configured grant configuration of configured grant Type 1 and/or configured grant Type 2 may be active at the same time on an active BWP of a serving cell.
For the PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant activated by DCI format 0_0 or 0_1, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by pusch-Config. For the PUSCH transmission corresponding to a Type 2 configured grant activated by DCI format 0_2, the parameters applied for the transmission are provided by configuredGrantConfig except for dataScramblingIdentityPUSCH, txConfig, codebookSubset-ForDCIFormat0_2, maxRank-ForDCIFormat0_2, scaling of UCI-OnPUSCH, resourceAllocation-ForDCIFormat0_2, ResourceAllocationType1-granularity-ForDCIFormat0_2, rbg-size provided by pusch-Config [as well as DCI format 0_2 specific handling with respect resource allocation of clause 6.1.2.2, TBA]. If the UE is provided with transformPrecoder in configuredGrantConfig, the UE applies the higher layer parameter tp-pi2BPSK, if provided in pusch-Config, according to the procedure described in Clause 6.1.4 for the PUSCH transmission corresponding to a configured grant. 
<Unchanged text is omitted>
6.3.2	Frequency hopping for PUSCH repetition Type B
For PUSCH repetition Type B (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter frequencyHopping-ForDCIFormat0_2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, by frequencyHopping-ForDCIFormat0_1 provided in pusch-Config for PUSCH transmission scheduled by DCI format 0_1, and by frequencyHopping-PUSCHRepTypeB provided in configuredGrantConfig for [Type 1] configured PUSCH transmission. [The frequency hopping mode for Type 2 configured PUSCH transmission follows the activating DCI format]. One of two frequency hopping modes can be configured:
-	Inter-repetition frequency hopping
-	Inter-slot frequency hopping
<Unchanged text is omitted>



Proposal 2: Adopt the following related correction / text proposal on CG FDRA to Sec. 6.1.2.3 of TS 38.214 with the yellow marked text to be changed from normal (roman) font to italic font (no other changes):
	TP to TS 38.214, Sec. 6.1.2.3: Change the RRC parameters from roman to italic font
6.1.2.3	Resource allocation for uplink transmission with configured grant
When PUSCH resource allocation is semi-statically configured by higher layer parameter configuredGrantConfig in BWP-UplinkDedicated information element, and the PUSCH transmission corresponding to a configured grant, the following higher layer parameters are applied in the transmission:
-	For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in configuredGrantConfig unless mentioned otherwise:
-	For the determination of the PUSCH repetition type, if the higher layer parameter PUSCHRepTypeIndicator-ForType1Configuredgrant is configured and set to ‘pusch-RepTypeB’, PUSCH repetition type B is applied; otherwise, PUSCH repetition type A is applied;  
-	For PUSCH repetition type A, the selection of the time domain resource allocation table follows the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1.
-	For PUSCH repetition type B, the selection of the time domain resource allocation table is as follows:
-	If PUSCHRepTypeIndicator-ForDCIFormat0_1 in pusch-Config is configured and set to ‘pusch-RepTypeB’, PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 in pusch-Config is used;
-	Otherwise, PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 in pusch-Config is used.
-	It is not expected that PUSCHRepTypeIndicator-ForType1Configuredgrant is configured with 'pusch-RepTypeB' when none of PUSCHRepTypeIndicator-ForDCIFormat0_1 and PUSCHRepTypeIndicator-ForDCIFormat0_2 in pusch-Config is set to 'pusch-RepTypeB'.	
<Unchanged text is omitted>
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