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In the RAN1#106-e meeting [1], the following agreements related to enhancements on PUSCH repetition type A were reached.
Agreement:
· For Rel-17 PUSCH repetition Type A without joint channel estimation, no new inter-slot frequency hopping mechanism is introduced.
Agreement:
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)
Agreement:
For PUSCH repetition Type A for Rel-17 CG-PUSCH, semi-static flexible symbol is considered as available.
Agreement:
For PUSCH repetition Type A for Rel-17 DG-PUSCH, semi-static flexible symbols is considered as available.
Note: The applicability for Msg 3 is to be discussed in 8.8.3
Agreement:
· DCI format 0_1 and DCI format 0_2 support Rel-17 PUSCH repetition Type A with the increased maximum repetition numbers configured in TDRA lists.
Agreement:
· For DG-PUSCH with counting based on the available slots, count of available slots continues until satisfying the conditions defined for DG-PUSCH repetition Type A in Rel-16.
In this contribution, we provide our views on the details for enhancements on PUSCH repetition type A. 
The number of repetitions counted on the basis of available UL slots 
Additional RRC configurations for the determination of available slots
In RAN1#106-e meeting, it is agreed that the determination of available slots for Rel-17 PUSCH repetition type A is based on RRC configuration(s), but which RRC configurations can be used to determine available slots should be discussed further. Other additional RRC configurations besides tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst for the determination of available slots are listed in FL summary [2] as shown below.  
· Type0-PDCCH CSS set configuration
· Invalid UL symbol configuration 
· Semi-static PUCCH repetition configuration 
· SMTC configuration 
· Other RRC configurations, i.e., semi-static PUCCH with larger priority index. 
For remaining RRC configurations for the determination of available slots for K repetitions, the same approach should be applied, i.e., either to introduce all of them or none of them. Considering we have already agreed some RRC configurations (i.e., TDD configuration and SSB configuration) to determine available slot before, we could do the same procedure for the remaining RRC configurations above. Otherwise, the collision handling rules for PUSCH repetition type A as defined in Rel-16 can be applied, i.e., no new rules are needed. Take Type0-PDCCH CSS set configuration as an example, the collision rule for overlapping of PUSCH repetition and CORESET 0 with Type0-PDCCH CSS in Rel-15/16, which is summarized in the appendix, can still be reused if it would not be used for the determination of available slots.   
Proposal 1: For remaining RRC configurations for the determination of available slots for K repetitions, either to introduce all of them or none of them.          
Applicable use cases 
As discussed in FL summary, a proposal that counting based on available slots is only applicable to unpaired spectrum is raised as shown below. 
	FL recommendation on Issue#2-11
Continue discussion.
· For PUSCH Type A repetitions, counting based on available slots is only applicable to unpaired spectrum.


According to the conclusion in RAN #93-e [3] as listed below, for available slot determination for HD-FDD UE, collision handling between PUSCH and SSB should also be considered, and it should depends on the output from Rel-17 RedCap WI. As for normal FDD UE, if the semi-static UL transmissions (e.g. semi-static PUCCH with repetitions, semi-static PUCCH with larger priority index) are also consider for available slot determination, they could also affect for both unpaired and paired spectrum. Therefore, counting based on available slots is naturally applied to both unpaired and paired spectrum. 
Most importantly, it has already agreed to support increased number of repetitions with up to 32 repetitions for counting based on available slot. It is still needed to support counting based on available slot for paired spectrum in order to support up to 32 repetitions if a UE doesn’t report the support of increased number of repetitions for counting based on physical slots. 
In summary, we don’t see a need to limit the enhancements to unpaired spectrum only. 
	Conclusion:
 − All types of UEs are included in the scope of Rel-17 CovEnh WI.
 − Collision handling between PUSCH and SSB for HD-FDD UE in Rel-17 CovEnh WI depends on the outcome of Rel-17 RedCap WI. The parallel discussion between Rel-17 CovEnh WI and Rel-17RedCap WI should be avoided.


Proposal 2: For Rel-17 PUSCH repetition Type A, counting based on available slots is applicable to both unpaired and paired spectrum.
· For HD-FDD UE, collision handling between PUSCH and SSB depends on the outcome of Rel-17 RedCap WI.
· For normal FDD UE, the semi-static UL transmissions (e.g. semi-static PUCCH with repetitions, semi-static PUCCH with larger priority index), if supported for determination of available slot, could affect for both unpaired and paired spectrum.
RRC parameters related to Rel-17 PUSCH repetition type A 
TDRA table for Rel-17 CG Type 1 PUSCH repetition type A 
In RAN1#104-e meeting [4], the increase of the maximum number of repetitions with repetition factors indicated/configured in a TDRA list for CG Type 1 PUSCH, DG PUSCH and CG Type 2 PUSCH had been agreed as shown below. And in RAN1#106-e meeting, the increased maximum repetition numbers configured in TDRA lists for DCI format 0_1 and DCI format 0_2 has been agreed, but whether DCI format 0_0 and CG Type 1 PUSCH can support the increase of the maximum number of repetitions with repetition factors indicated/configured via TDRA lists will be further discussed. 
	Agreement:
Rel-17 PUSCH repetition Type A supports the increase of maximum number of repetitions with repetition factors configured in a TDRA list with a row index indicated either by the configured grant configuration or by TDRA field in a DCI.
· FFS: increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or ConfiguredGrantConfig.


If DCI format 0_0 can support the increase of maximum number of repetitions with the repetition factors indicated via TDRA lists, based on Rel-16 legacy rules for PUSCH repetition type A as highlighted yellow below, CG Type 1 PUSCH and DG/CG Type 2 PUSCH scheduled/activated by DCI format 0_0 can share the same TDRA table. 
Otherwise, the TDRA table determination rules as highlighted cyan below for Rel-16 PUSCH repetition type B can be reused for CG Type 1, as DCI format 0_0 is not supported for PUSCH repetition type B. 
	-	For Type 1 PUSCH transmissions with a configured grant, the following parameters are given in configuredGrantConfig unless mentioned otherwise:
...
-	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-RepTypeIndicatorDCI-0-1 in pusch-Config is configured and set to 'pusch-RepTypeB', pusch-TimeDomainResourceAllocationListDCI-0-1 in pusch-Config is used;
-	Otherwise, pusch-TimeDomainResourceAllocationListDCI-0-2 in pusch-Config is used.
-	It is not expected that pusch-RepTypeIndicator in rrc-ConfiguredUplinkGrant is configured with 'pusch-RepTypeB' when none of pusch-RepTypeIndicatorDCI-0-1 and pusch-RepTypeIndicatorDCI-0-2 in pusch-Config is set to 'pusch-RepTypeB'. [6.1.2.3 of 38.214 ]


Proposal 3: For TDRA table for Rel-17 PUSCH repetition type A, 
· If DCI format 0_0 can support the increase of maximum number of repetitions with the repetition factors indicated via TDRA lists, CG Type 1 and DCI format 0_0 have the same TDRA table.
· Otherwise, Rel-16 rules for PUSCH repetition type B to determine TDRA table can be reused for CG Type 1 PUSCH.
In this way, for CG Type 1 PUSCH, there is no need to increase the maximum number of repetitions with repetition factor configured in ConfiguredGrantConfig. And for DG/CG Type 2 PUSCH, we also think introducing only one new parameter for numberofrepetitions with Rel-17 suffix included in TDRA table is sufficient. 
Proposal 4: For Rel-17 PUSCH repetition Type A, increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or ConfiguredGrantConfig is not supported.
Another issue related to TDRA table is whether the number of rows of the TDRA table should keep unchanged from Rel-15/16. In order not to affect the DCI scheduling the PUSCH, we think number of rows of the TDRA table should keep unchanged. That is, the number of supported rows in the TDRA table is 16 for CG type 1 and the maximum number of supported rows is 64 for CG type 2/DG, which can give sufficient flexibility to the gNB for scheduling.    
Proposal 5: For Rel-17 PUSCH repetition type A, the number of rows of the TDRA table should remain unchanged from Rel-16. 
Conjunction of two Rel-17 PUSCH repetition type A features
Two features including (a) increase of the maximum number of repetitions and (b) the repetitions counted on the basis of available slots are supported for Rel-17 PUSCH type A. And about combination of the two features, working assumption of RAN1#106-e and the discussion in FL summary are shown below. 
	Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32.
In the discussion of FL summary, following aspects were discussed:
· Alt 1:
· “The counting based on available slots” is enabled via RRC signaling. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16).
· Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” is provided via RRC signaling to a UE which performs PUSCH repetitions with “the increased maximum number of repetitions”. If not provided, the UE performs PUSCH repetitions subject to Rel-15/16 configuration.
· Alt 2:
· A single Rel-17 RRC parameter enabling both “The counting based on available slots” and “the increased maximum number of repetitions” is introduced. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16) and performs up to 16 repetitions subject to existing configuration.
· Alt 3:
· A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the existing maximum number of repetitions”


[bookmark: _GoBack]According to the Working Assumption, counting based on available slots could also support increased maximum number of repetitions up to 32. Therefore, Alt 3 which contradicts with the WA is no longer feasible. Compared with Alt 1, Alt 2 unnecessarily bundles the two independent features together. In our view, Alt 1 is more flexible for NW and therefore preferred.        
Proposal 6: For Rel-17 PUSCH repetition Type A, the two features can be configured independently.
· “The counting based on available slots” is enabled via RRC signaling. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16).
· Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” is provided via RRC signaling to a UE which performs PUSCH repetitions with “the increased maximum number of repetitions”. If not provided, the UE performs PUSCH repetitions subject to Rel-15/16 configuration.
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: For remaining RRC configurations for the determination of available slots for K repetitions, either to introduce all of them or none of them.
Proposal 2: For Rel-17 PUSCH repetition Type A, counting based on available slots is applicable to unpaired and paired spectrum.
· For HD-FDD UE, collision handling between PUSCH and SSB depends on the outcome of Rel-17 RedCap WI.
· For normal FDD UE, the semi-static UL transmissions (e.g. semi-static PUCCH with repetitions, semi-static PUCCH with larger priority index), if supported for determination of available slot, could affect for both unpaired and paired spectrum.
Proposal 3: For TDRA table for Rel-17 PUSCH repetition type A, 
· If DCI format 0_0 can support the increase of maximum number of repetitions with the repetition factors indicated via TDRA lists, CG Type 1 and DCI format 0_0 have the same TDRA table.
· Otherwise, Rel-16 rules for PUSCH repetition type B to determine TDRA table can be reused for CG Type 1 PUSCH.
Proposal 4: For Rel-17 PUSCH repetition Type A, increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or ConfiguredGrantConfig is not supported.
Proposal 5: For Rel-17 PUSCH repetition type A, the number of rows of the TDRA table should remain unchanged from Rel-16. 
Proposal 6: For Rel-17 PUSCH repetition Type A, Alt 1’s feature combination is more preferred, the two features can be configured separately or simultaneously independently.
· “The counting based on available slots” is enabled via RRC signaling. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16).
· Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” is provided via RRC signaling to a UE which performs PUSCH repetitions with “the increased maximum number of repetitions”. If not provided, the UE performs PUSCH repetitions subject to Rel-15/16 configuration.
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Appendix
	The collision rule for overlapping of PUSCH repetition and CORESET 0 with Type0-PDCCH CSS is shown below.
DG PUSCH：
If SFI is not configured: The UE will transmit DG PUSCH and not receive the PDCCH in CORESET for Type0-PDCCH CSS set. 
“For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot.”
If SFI is configured: It is allowed to schedule DG PUSCH on the dynamic flexible symbols for CORESET for Type0-PDCCH CSS set. On the dynamic uplink symbols, gNB never schedules PUSCH repetitions overlap with CORESET for Type0-PDCCH CSS set.
“For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.”
“For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-	if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot the UE transmits the PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot” .
CG PUSCH：
If SFI is not configured: On the semi-static flexible symbols configured for CORESET for Type0-PDCCH CSS set, gNB never configures PUSCH repetitions overlap with CORESET for Type0-PDCCH CSS set.
“For a set of symbols of a slot that are indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, the UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception by the UE in the set of symbols of the slot”
If SFI is configured: On the dynamic uplink symbols, gNB never configures PUSCH repetitions overlap with CORESET for Type0-PDCCH CSS set.
“For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.”
For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255
-	if the UE is configured by higher layers to transmit PUCCH, or PUSCH, or PRACH in the set of symbols of the slot, the UE transmits the PUCCH, or the PUSCH, or the PRACH in the slot only if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as uplink.
[ 11.1~11.1.1 of 38.213]
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