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Background
RAN1 specifications capturing enhancements on PUSCH repetition type A for coverage enhancement have been released [1-4]. 
In this contribution, we presents our views on the necessary corrections related to the enhancements on PUSCH repetition type A.
Discussions
1.1. Available slot counting without repetitions
Available slot counting for DG-PUSCH scheduled by DCI format 0_0 with other RNTI than TC-RNTI
So far, we have not made any agreement on whether available slot counting is applied to DG-PUSCH scheduled by DCI format 0_0 with other RNTIs than TC-RNTI. Since the DCI format 0_0 with C-RNTI is used for the fallback operation, it is more desirable that the behavior is not affected by dedicated RRC configurations. Moreover, for the simplicity, the same behavior should apply to DCI format 0_0 with CS-RNTI with NDI=1 or MSC-C-RNTI as well. Therefore, we propose that available slot counting is NOT applied to DG-PUSCH scheduled by DCI format 0_0 with other RNTIs than TC-RNTI even when AvailableSlotCounting is enabled. It should be noted that the currently the behaviors related to the available slot counting is specified for DCI format 0_1 and 0_2 but not for DCI format 0_0. Hence, this does not have any RAN1 specification impact.

Proposal 1:
· A slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI is determined by physical slots (not available slots), irrespective of whether AvailableSlotCounting is enabled or not.
· No specification impact is expected.

Available slot counting for DG-PUSCH with K=1
So far, we have not explicitly made any agreement on whether available slot counting is applied to DG-PUSCH with K=1. In Rel-16, the PUSCH repetition Type A concept covers both K=1 and K>1. It is more natural that Rel-17 available slot counting is applicable to both the PUSCH repetition Type A with K=1 and with K>1. Therefore, we propose that available slot counting is applied to DG-PUSCH with K=1 when AvailableSlotCounting is enabled. It should be noted that the currently the behaviors related to the available slot counting is not limited to K>1, except for the descriptions on repeating of a TB across multiple slots. Hence, this does not have any RAN1 specification impact.

Proposal 2:
· A slot for DG-PUSCH repetition Type A with K=1 is determined by available slots when AvailableSlotCounting is enabled.
· This includes the case of DG-PUSCH with CSI only.
· No specification impact is expected.

Available slot counting for CG-PUSCH with K=1
For CG-PUSCH, repK needs to be always configured, and the value range of the repK includes K=1. The available slot counting framework is beneficial CG-PUSCH with K=1, because the PUSCH can be done in the next earliest available slot when the CG resource collides with DL symbol in TDD operation. Therefore, we propose that available slot counting is applied to CG-PUSCH with K=1 when AvailableSlotCounting is enabled. It should be noted that the currently the behaviors related to the available slot counting for CG-PUSCH is specified for K>1 only. Therefore, the specification has to be updated such that the available slot counting is applied for the case of K=1.

Proposal 3:
· A slot for CG-PUSCH repetition Type A with K=1 is determined by available slots when AvailableSlotCounting is enabled.
· Adopt the TP#1.

	Text Proposal #1
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A 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 cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE. If the parameter repK-RV is not provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence, where N=1. If a configured grant configuration is configured with 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},
-	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. 
[bookmark: _Hlk86181028]When the transmission occasions are associated with the first and second SRS resource sets, if the parameter repK-RV is provided in the configuredGrantConfig, for the nth transmission occasion among all transmission occasions that are associated with the SRS resource set of the first transmission occasion, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence, and for the nth transmission occasion among all transmission occasions that are not associated with the SRS resource set of the first transmission occasion, it is associated with (mod(n-1,4)+1)th value in the adjusted RV sequence and the adjustment is based on additional shifting operation on the configured RV sequence, where the shifting operation is defined as  where is the ith RV value (i=1, 2, 3, 4) in the configured RV sequence and  is configured by the higher layer parameter sequenceOffsetforRV in configuredGrantConfig. When the transmission occasions are associated with the first and second SRS resource sets, if a configured grant configuration is configured with 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 associated with RV = 0 corresponding to the first or second SRS resource set 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},
-	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. 
After the initial transmission of a transport block, later transmission occasions among the K repetitions associated with any RV value and associated to any of the first or second SRS resource set can be used for transmitting the transport block.
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.
The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available for the PUSCH transmission in a slot is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A.
For paired spectrum and SUL band:

-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A, irrespective of whether AvailableSlotCounting is enabled or not.
-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	Irrespective of whether AvailableSlotCounting is enabled or not, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, a slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS 38.213].




1.2. Available slot counting for FDD
The current 38.214 has the following descriptions (highlighted in yellow) which are related to reduced capability half-duplex UEs. The yellow part basically says that the  slots may be non-consecutive when there is the slot which is not counted during the time duration of the repetitions. Howver, the main bullet says “ consecutive slots” which conflicts with the yellow-highlighted part.
	For paired spectrum and SUL band:

-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
[bookmark: _Hlk90901667]-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, a slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 




In order to avoid such inconsistency between the main bullet and its sub-bullet, the following TP is proposed. Basically, for the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, the  slots for a PUSCH transmission of a PUSCH repetition type A do not have to be consecutive. Meanwhile, for the case of non-reduced capability half-duplex UEs, or reduced capability half-duplex UE without AvailableSlotCounting set to enabled, the  slots are always consecutive.
	Text Proposal #2
[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc83310198]6.1.2.1	Resource allocation in time domain
[Omitted]
For paired spectrum and SUL band:

-	For the case of non reduced capability half-duplex UE irrespective of whether AvailableSlotCounting is enabled or not, or the case of reduced capability half-duplex UE and when AvailableSlotCounting is not enabled, The the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2, irrespective of whether AvailableSlotCounting is enabled or not.
-	For the case of reduced capability half-duplex UE, and when AvailableSlotCounting is enabled, he UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2. a A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on the TDRA information field value in the RAR UL grant. 
-	The UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on the TDRA information field value in the DCI scheduling the PUSCH. 
[Omitted]
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
[Omitted]
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, 
-	For unpaired spectrum:
-	If AvailableSlotCounting is enabled, the UE shall repeat the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot.
-	A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	Otherwise, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	For paired spectrum:
-	In case of non reduced capability half-duplex UE Irrespective irrespective of whether AvailableSlotCounting is enabled or not, or in case of reduced capability half-duplex UE when AvailableSlotCounting is not enabled, the UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration.
-	If AvailableSlotCounting is enabled, and in case of reduced capability half-duplex UE, the UE shall repeat the TB across the  slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots and cg-nrofPUSCH-InSlot, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration. a A slot is not counted in the number of  slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.



Proposal 4:
· Adopt the TP#2 to avoid the inconsistency related to the available slot counting for HD-FDD UEs.

1.3. Available slot counting for TBoMS
In the current 38.214, the definition of available slots for TBoMS with a configured grant is missing. As it was agreed that TBoMS reuses the available slot counting for PUSCH repetition Type A, the similar definition as for PUSCH repetition Type A with a configured grant can be used.
Proposal 5:
· Adopt the TP#3 to define available slots for TBoMS with a configured grant.
	Text Proposal #3
6.1.2.3.3	Transport Block repetition for uplink transmissions of TB processing over multiple slots with a configured grant
The procedures described in this clause apply to PUSCH transmissions of TB processing over multiple slots with a 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. If the parameter repK-RV is provided in the configuredGrantConfig, the nth transmission occasion among  transmissions occasions, n=0,1, …,  -1, is associated with (mod((n-mod(n, N))/N,4)+1)th value in the configured RV sequence. When K=1, or when K>1 and the configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of the transport block may only start at the first transmission ocasion of the  transmission occasions. Otherwise, the initial transmission of the transport block may start at
-	The first transmission occasion of the  transmission occasions if the configured RV sequence is {0,2,3,1}.
- 	Any transmission occasion n associated with RV=0, and for which n mod N =0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.
If the UE determines that, for a transmission occasion, the number of symbols available in a slot for the PUSCH transmission of TB processing over multiple slots is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For unpaired spectrum:
-	The UE determines  slots for a PUSCH transmission of a TB processing over multiple slots, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst.
-	A slot is not counted in the number of  slots for PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For paired spectrum and SUL band:

-	For the case of non reduced capability half-duplex UE, the UE determines  consecutive slots for a PUSCH transmission of a TB processing over multiple slots.
-	For the case of reduced capability half-duplex UE, the UE determines  slots for a PUSCH transmission of a TB processing over multiple slots. A slot is not counted in the number of  slots for a PUSCH transmission of a TB processing over multiple slots, if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
For Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots, the UE shall transmit the TB across the  slots determined for the PUSCH transmission applying the same symbol allocation in each slot. A Type 2 PUSCH transmission with a configured grant of TB processing over multiple slots is omitted in a slot according to the conditions in clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213]. 




Conclusion
In this contribution, we have the following observations and proposals:
Proposal 1:
· A slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI is determined by physical slots (not available slots), irrespective of whether AvailableSlotCounting is enabled or not.
· No specification impact is expected.
Proposal 2:
· A slot for DG-PUSCH repetition Type A with K=1 is determined by available slots when AvailableSlotCounting is enabled.
· This includes the case of DG-PUSCH with CSI only.
· No specification impact is expected.
Proposal 3:
· A slot for CG-PUSCH repetition Type A with K=1 is determined by available slots when AvailableSlotCounting is enabled.
· Adopt the TP#1.
Proposal 4:
· Adopt the TP#2 to avoid the inconsistency related to the available slot counting for HD-FDD UEs.
Proposal 5:
· Adopt the TP#3 to define available slots for TBoMS with a configured grant.
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