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1. Introduction
In this contribution, we discuss the remaining issues related to UL CG enhancements, mainly including
· PHR handling for multiple CG configurations 
2. Discussion on PHR handling for multiple CG configurations
Type 1 power headroom report (PHR) is used to provide gNB with information of the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated serving cell. There are two modes for reporting, i.e., PHR based on real transmission or a reference format. Based on TS 38.213 and TS 38.321[1][2], the MAC entity determines one of the mode based on the configured grant(s) and downlink control information before a certain timeline. In addition, PHR MAC CEs can indicate the presence of a PH field for given serving cell and whether the PH value is based on real transmission or a reference format. 
In RAN1#101-e meeting, companies didn’t reach consensus on whether the UE should report actual PHR for a CG regardless whether the transmission is actually transmitted or not. But, it should be a common understanding that, actual PHR should be reported if there is actual transmission on the CG. 
Observation 1: It should be a common understanding that actual PHR should be reported if there is actual transmission on a CG. 
However, it needs to clarify that PHR should be based on which CG PUSCH in case multiple CG PUSCH overlaps with the PUSCH carrying PHR and each CG has data to transmit on. An example is given in Figure 1, where the PHR is determined by MAC entry to be transmitted on the DG PUSCH#1 in serving cell #1. On serving cell #2, a low priority data is assigned by MAC to PHY at t1, while a high priority data arrives later and is assigned to PHY at t2. That is, there is collision between two CG PUSCHs in PHY. In such case, actual PHR will be calculated based on the first CG PUSCH#1 based on current spec. However, the first CG PUSCH#1 would be canceled at PHY layer. In such case, it is more reasonable to report PHR based on the high priority CG PUSCH#2. 

[image: ]
Figure 1 PHR calculation in case of multiple CGs with different priorities. 
Proposal 1: In case of multiple overlapping CGs with different priorities, actual PHR calculation is based on the one with higher priority. RAN1 endorses the TP#1 below.
	TP#1 on section 7.7.1 of TS 38.213

	If a UE is configured with multiple cells for PUSCH transmissions, where a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] is smaller than a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] that overlaps with multiple slots on active UL BWP [image: ], the UE provides a Type 1 power headroom report for the first PUSCH with larger priority index, if any, on the first slot of the multiple slots on active UL BWP [image: ] that fully overlaps with the slot on active UL BWP [image: ]. If a UE is configured with multiple cells for PUSCH transmissions, where a same SCS configuration on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] , the UE provides a Type 1 power headroom report for the first PUSCH with larger priority index, if any, on the slot on active UL BWP [image: ] that overlaps with the slot on active UL BWP [image: ].
If a UE is configured with multiple cells for PUSCH transmissions and provides a Type 1 power headroom report in a PUSCH transmission with PUSCH repetition Type B having a nominal repetition that spans multiple slots on active UL BWP [image: ] and overlaps with one or more slots on active UL BWP [image: ], the UE provides a Type 1 power headroom report for the first PUSCH with larger priority index, if any, on the first slot of the one or more slots on active UL BWP [image: ] that overlaps with the multiple slots of the nominal repetition on active UL BWP [image: ].



3. Editorial changes
We find there some RRC parameter misalignment for CG PUSCH, as shown in TP#2. 
Proposal 2: Endorse TP#2 below for RRC parameter alignment.
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[bookmark: _Hlk498078682]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 pusch-RepTypeIndicator-r16PUSCHRepTypeIndicator-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 pusch-RepTypeIndicatorForDCI-Format0-1-r16PUSCHRepTypeIndicator-ForDCIFormat0_1 in pusch-Config is configured and set to 'pusch-RepTypeB', pusch-TimeDomainAllocationListForDCI-Format0-1-r16PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 in pusch-Config is used;
-	Otherwise, pusch-TimeDomainAllocationListForDCI-Format0-2-r16PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 in pusch-Config is used.
-	It is not expected that pusch-RepTypeIndicator-r16PUSCHRepTypeIndicator-ForType1Configuredgrant is configured with 'pusch-RepTypeB' when none of pusch-RepTypeIndicatorForDCI-Format0-1-r16PUSCHRepTypeIndicator-ForDCIFormat0_1 and pusch-RepTypeIndicatorForDCI-Format0-2-r16PUSCHRepTypeIndicator-ForDCIFormat0_2 in pusch-Config is set to 'pusch-RepTypeB'.
-	The higher layer parameter timeDomainAllocation value m provides a row index m+1 pointing to the determined time domain resource allocation table, where the start symbol and length are determined following the procedure defined in Clause 6.1.2.1;
-	Frequency domain resource allocation is determined by the N LSB bits in the higher layer parameter frequencyDomainAllocation, forming a bit sequence , where  is the LSB, according to the procedure in Clause 6.1.2.2 and N is determined as the size of frequency domain resource assignment field in DCI format 0_1 for a given resource allocation type indicated by resourceAllocation, except if useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured, in which case uplink type 2 resource allocation is used wherein the UE interprets the LSB bits in the higher layer parameter frequencyDomainAllocation as for the frequency domain resource assignment field of DCI 0_1 according to the procedure in Clause 6.1.2.2.3;
-	The IMCS is provided by higher layer parameter mcsAndTBS;
-	Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence initialization are determined as in Clause 7.3.1.1.2 of [5, TS 38.212], and the antenna port value, the bit value for DM-RS sequence initialization, precoding information and number of layers, SRS resource indicator are provided by antennaPort, dmrs-SeqInitialization, precodingAndNumberOfLayers, and srs-ResourceIndicator respectively;
-	When frequency hopping is enabled, the frequency offset between two frequency hops can be configured by higher layer parameter frequencyHoppingOffset.
-	For Type 2 PUSCH transmissions with a configured grant: the resource allocation follows the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI. 
-	The PUSCH repetition type and the time domain resource allocation table are determined by the PUSCH repetition type and the time domain resource allocation table associated with the UL grant received on the DCI, respectively, as defined in Clause 6.1.2.1.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions-r16numberofrepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.
The UE shall not transmit anything on the resources configured by configuredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.



4. Conclusion
According to the analysis given above, we have the following observation and proposal:
Observation 1: It should be a common understanding that actual PHR should be reported if there is actual transmission on a CG. 
Proposal 1: In case of multiple overlapping CGs with different priorities, actual PHR calculation is based on the one with higher priority. RAN1 endorses the TP#1 below.
	TP#1 on section 7.7.1 of TS 38.213

	If a UE is configured with multiple cells for PUSCH transmissions, where a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] is smaller than a SCS configuration [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] that overlaps with multiple slots on active UL BWP [image: ], the UE provides a Type 1 power headroom report for the first PUSCH with larger priority index, if any, on the first slot of the multiple slots on active UL BWP [image: ] that fully overlaps with the slot on active UL BWP [image: ]. If a UE is configured with multiple cells for PUSCH transmissions, where a same SCS configuration on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], and if the UE provides a Type 1 power headroom report in a PUSCH transmission in a slot on active UL BWP [image: ] , the UE provides a Type 1 power headroom report for the first PUSCH with larger priority index, if any, on the slot on active UL BWP [image: ] that overlaps with the slot on active UL BWP [image: ].
If a UE is configured with multiple cells for PUSCH transmissions and provides a Type 1 power headroom report in a PUSCH transmission with PUSCH repetition Type B having a nominal repetition that spans multiple slots on active UL BWP [image: ] and overlaps with one or more slots on active UL BWP [image: ], the UE provides a Type 1 power headroom report for the first PUSCH with larger priority index, if any, on the first slot of the one or more slots on active UL BWP [image: ] that overlaps with the multiple slots of the nominal repetition on active UL BWP [image: ].



Proposal 2: Endorse TP#2 below for RRC parameter alignment.
	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 pusch-RepTypeIndicator-r16PUSCHRepTypeIndicator-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 pusch-RepTypeIndicatorForDCI-Format0-1-r16PUSCHRepTypeIndicator-ForDCIFormat0_1 in pusch-Config is configured and set to 'pusch-RepTypeB', pusch-TimeDomainAllocationListForDCI-Format0-1-r16PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 in pusch-Config is used;
-	Otherwise, pusch-TimeDomainAllocationListForDCI-Format0-2-r16PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2 in pusch-Config is used.
-	It is not expected that pusch-RepTypeIndicator-r16PUSCHRepTypeIndicator-ForType1Configuredgrant is configured with 'pusch-RepTypeB' when none of pusch-RepTypeIndicatorForDCI-Format0-1-r16PUSCHRepTypeIndicator-ForDCIFormat0_1 and pusch-RepTypeIndicatorForDCI-Format0-2-r16PUSCHRepTypeIndicator-ForDCIFormat0_2 in pusch-Config is set to 'pusch-RepTypeB'.
-	The higher layer parameter timeDomainAllocation value m provides a row index m+1 pointing to the determined time domain resource allocation table, where the start symbol and length are determined following the procedure defined in Clause 6.1.2.1;
-	Frequency domain resource allocation is determined by the N LSB bits in the higher layer parameter frequencyDomainAllocation, forming a bit sequence , where  is the LSB, according to the procedure in Clause 6.1.2.2 and N is determined as the size of frequency domain resource assignment field in DCI format 0_1 for a given resource allocation type indicated by resourceAllocation, except if useInterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured, in which case uplink type 2 resource allocation is used wherein the UE interprets the LSB bits in the higher layer parameter frequencyDomainAllocation as for the frequency domain resource assignment field of DCI 0_1 according to the procedure in Clause 6.1.2.2.3;
-	The IMCS is provided by higher layer parameter mcsAndTBS;
-	Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence initialization are determined as in Clause 7.3.1.1.2 of [5, TS 38.212], and the antenna port value, the bit value for DM-RS sequence initialization, precoding information and number of layers, SRS resource indicator are provided by antennaPort, dmrs-SeqInitialization, precodingAndNumberOfLayers, and srs-ResourceIndicator respectively;
-	When frequency hopping is enabled, the frequency offset between two frequency hops can be configured by higher layer parameter frequencyHoppingOffset.
-	For Type 2 PUSCH transmissions with a configured grant: the resource allocation follows the higher layer configuration according to [10, TS 38.321], and UL grant received on the DCI. 
-	The PUSCH repetition type and the time domain resource allocation table are determined by the PUSCH repetition type and the time domain resource allocation table associated with the UL grant received on the DCI, respectively, as defined in Clause 6.1.2.1.
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions-r16numberofrepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.
The UE shall not transmit anything on the resources configured by configuredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.
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