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1	Introduction
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 Correction to FDRA Type 2 CG release validation (based on overlapping NR-U changes)
During RAN1#100-e the following decision had been taken as reported in the email discussion summary by the CG FL in R1-2001423: 
Proposal 1:
· For FDRA field for single UL grant Type 2 scheduling release PDCCH validation with DCI format 0_1/DCI format 0_2, keep current spec unchanged, i.e., set the value to all ‘1’s. 
Proposal 2:
· For FDRA field for multiple UL grant Type 2 scheduling release PDCCH validation, keep current spec unchanged, i.e., set the value to all ‘1’s. 
Unfortunately, there had been an overlapping decision by the NR-U specifically focusing on the new FDRA Type 2 – which resulted now in a different behavior for FDRA Type 0 & 1 as intended by the URLLC enhancements with the support of the related CG enhancements. Therefore, this should be corrected accordingly (as also ‘dynamicSwitch’ is not considered). 
Proposal 1: Correct the FDRA Type 2 CG release validation based on the RAN1#100-e agreements by adopting the following TP to Sec. 10.2 of TS 38.213 with changes marked in red: 
	TP to TS 38.213, Sec. 10.2: Correction to CG release validation 

[bookmark: _Toc12021487][bookmark: _Toc20311599][bookmark: _Toc26719424][bookmark: _Toc29894859][bookmark: _Toc29899158][bookmark: _Toc29899576][bookmark: _Toc29917313][bookmark: _Toc36498187]10.2	PDCCH validation for DL SPS and UL grant Type 2
<Unchanged text is omitted>
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
	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 or for FDRA Type 2 with ,
set to all '1's otherwisefor FDRA Type 1 or for FDRA Type 2 with 
	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 or for FDRA Type 2 with ,
set to all '1's otherwisefor FDRA Type 1 or for FDRA Type 2 with 
	set to all '0's for FDRA Type 0 
set to all '1's for FDRA Type 1


<Unchanged text is omitted>




2.2 DM-RS operation for Type 2 CG activated by DCI format 0_2
This issue had been part of the email discussion CG#3 – but the issue still remains. Overall, we think the same procedure principles should be used for Type 2 CG activated by DCI format 0_2, as for DG PUSCH scheduled by DCI format 0_2. 
Anyhow, we suggest discussing (and agree) the operation jointly with PUSCH scheduled by DCI format 0_2 with C-RNTI as part of the PDCCH enhancements discussions. Our related TP in our companion contribution on PDCCH in R1-2001694 already covers this issue. 
Proposal 2: Handle the DM-RS operation for Type 2 CG activated by DCI format 0_2 jointly with the DM-RS operation for DCI format 0_2 as part of the PDCCH enhancement discussions. 

2.3 Clarification on CG & SPS priority
Ericsson raised in R1-2000235 the issue of needed clarifications on the CG PUSCH priority and the SPS HARQ-Ack priority to 38.213, namely that it should be clarified that the higher layer configured priority is to be used (and not associated with the dynamically indicated priority in the activation DCI). We agree that a clarification in the specification could be helpful – but provide an alternative TP here compared to the proposed of Ericsson in R1-2000235 as well as the FL in Sec. 3.1 of R1-2000923 to solve the same issue. 
Proposal 3: Clarify the priority of CG PUSCH as well as SPS HARQ-Ack by adopting the following TP to Sec. 9 of TS 38.213 with changes marked in red: 
	TP to TS 38.213, Sec. 9: Clarification of CG PUSCH and SPS HARQ-Ack priority 
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290]9	UE procedure for reporting control information
<Unchanged text is omitted>
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. For a configured grant PUSCH the priority index is determined based on the higher layer parameter priority, if provided. The priority of a PUCCH carrying HARQ-ACK feedback corresponding to SPS PDSCH reception or SPS PDSCH release is determined based on higher layer parameter harq-CodebookID, if provided. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority.
<Unchanged text is omitted>



2.4 Clarification on initial transmission occasion(s) for CG
To the RAN1#100-e meeting two companies provided input on this issue. 
DOCOMO in R1-2000922 proposed for the newly introduced repetition factor values, e.g. for repetition factor [3], [6], 7, 12, 16, especially for repetition factors larger than 8, when the RV sequence is {0, 0, 0, 0}, the initial transmission of a transport block may start at any of the transmission occasions of the K repetitions. The argument of DOCOMO in R1-2000922  is, that since based on the Rel.16 evaluation on PUSCH miss detection probability, it is observed in TR 38.824 that if a configured grant PUSCH resource is not shared by multiple UEs and if the reliability requirement is to be met by a single transmission, PUSCH miss detection probability is lower than the PUSCH target BLER under the respective evaluation assumptions (e.g. MCS levels, etc.). On the other hand, the question for URLLC actually is if a single repetition would be sufficient for e.g. K=8, 12 or 16 as only 1/8th, 1/12th or 1/16th of the PUSCH REs compared to the nominal allocation are to be used. If as a consequence, allowing to start later is used mainly then for eMBB then the situation has not really changed compared to Rel.15 when this had been decided. Thus, we do not see a need to remove this Rel.15 behaviour here. 
Huawei in R1-2001024 proposed for Rel.16 CG with PUSCH repetition type B, when RV sequence is {0,3,0,3}, if follow the Rel.15 initial transmission occasion rule, the initial transmission of a transport block may start at any of the transmission occasions of the actual repetitions that are associated with RV=0. But when the nominal repetition is split into several actual repetitions, for RV sequence {0,3,0,3}, RV0 will also occur within the last nominal repetition. In this case, the initial transmission of a transport block may start within the last nominal repetition, which is not aligned with the rule for the RV sequence {0,0,0,0} and will decrease the detection and the decoding performance of configured grant PUSCH transmission. Therefore, Huawei proposed to apply the same starting restriction to be latest in the second to last nominal repetition for Repetition Type B from RV sequence {0,0,0,0} also for the RV sequence {0,3,0,3}. 
We agree with Huawei on the issue, but think some further thinking is needed here (also applicable to PUSCH repetition Type A). When looking at the Rel.15, there is a reason why we have this restriction for RV sequence {0,0,0,0} for K=8 but we are not having a related restriction for {0,3,0,3}. The reason for this is the supported number of repetitions in Rel.15 which are limited to K=1, 2, 4, 8. Therefore, for RV sequence {0,3,0,3} except for K=1, at least 2 repetitions are guaranteed in Rel.15 as the last repetition for K=2, 4 and 8 will always map to RV=3. With the newly introduced odd number of repetitions K (i.e. 3 & 7), this will not be guaranteed anymore either – but then for these smaller values (i.e. K<8) we also don’t support more than one repetition for RV sequence {0,0,0,0} and for values K>=8 we would again have only even K values and thereby have at least two repetition guaranteed for RV sequence {0,3,0,3}. So maybe no need to change anything for PUSCH repetition Type B for K<8 here.   
Proposal 4: For CG with RV sequence {0,3,0,3} and PUSCH repetition Type B, introduce the same starting point restriction for K≥8 as for RV sequence {0,0,0,0} by agreeing the following TP to Sec. 6.1.2.3.2 of TS 38.214 with changes marked in red: 
	TP to TS 38.214, Sec. 6.1.2.3.2: Starting restriction for PUSCH repetition Type B and RV sequence {0,3,0,3}
6.1.2.3.2	Transport Block repetition for uplink transmissions of PUSCH repetition Type B with a configured grant
The procedures described in this clause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3}, except the actual repetitions within the last nominal repetition when K≥8,
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. In addition, the UE shall terminate the repetition of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag provided and set to '1', and if in this DCI the UE detects ACK for the HARQ process corresponding to that transport block.
<Unchanged text is omitted>



2.5 Make RRC parameters visible by using italic (38.214, Sec. 6.1.2.3)
When implementing the Dec. 2019 CR, 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 5: 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 related proposal are made: 
Proposal 1: Correct the FDRA Type 2 CG release validation based on the RAN1#100-e agreements by adopting the following TP to Sec. 10.2 of TS 38.213 with changes marked in red: 
	TP to TS 38.213, Sec. 10.2: Correction to CG release validation 

10.2	PDCCH validation for DL SPS and UL grant Type 2
<Unchanged text is omitted>
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
	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 or for FDRA Type 2 with ,
set to all '1's otherwisefor FDRA Type 1 or for FDRA Type 2 with 
	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 or for FDRA Type 2 with ,
set to all '1's otherwisefor FDRA Type 1 or for FDRA Type 2 with 
	set to all '0's for FDRA Type 0 
set to all '1's for FDRA Type 1


<Unchanged text is omitted>



Proposal 2: Handle the DM-RS operation for Type 2 CG activated by DCI format 0_2 jointly with the DM-RS operation for DCI format 0_2 as part of the PDCCH enhancement discussions. 

Proposal 3: Clarify the priority of CG PUSCH as well as SPS HARQ-Ack by adopting the following TP to Sec. 9 of TS 38.213 with changes marked in red: 
	TP to TS 38.213, Sec. 9: Clarification of CG PUSCH and SPS HARQ-Ack priority 
9	UE procedure for reporting control information
<Unchanged text is omitted>
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. For a configured grant PUSCH the priority index is determined based on the higher layer parameter priority, if provided. The priority of a PUCCH carrying HARQ-ACK feedback corresponding to SPS PDSCH reception or SPS PDSCH release is determined based on higher layer parameter harq-CodebookID, if provided. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority.
<Unchanged text is omitted>



Proposal 4: For CG with RV sequence {0,3,0,3} and PUSCH repetition Type B, introduce the same starting point restriction for K≥8 as for RV sequence {0,0,0,0} by agreeing the following TP to Sec. 6.1.2.3.2 of TS 38.214 with changes marked in red: 
	TP to TS 38.214, Sec. 6.1.2.3.2: Starting restriction for PUSCH repetition Type B and RV sequence {0,3,0,3}
6.1.2.3.2	Transport Block repetition for uplink transmissions of PUSCH repetition Type B with a configured grant
The procedures described in this clause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If the parameter repK-RV is not provided in the configuredGrantConfig, the redundancy version for uplink transmissions with a configured grant shall be set to 0. Otherwise, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3}, except the actual repetitions within the last nominal repetition when K≥8,
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. In addition, the UE shall terminate the repetition of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag provided and set to '1', and if in this DCI the UE detects ACK for the HARQ process corresponding to that transport block.
<Unchanged text is omitted>



Proposal 5: 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>







