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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 present our views on the necessary corrections related to the enhancements on PUSCH repetition type A.
Discussions
1.1. [bookmark: _Hlk94626300]Counting scheme for PUSCH repetition Type A with K=1
In RAN1#107bis-e, it was discussed, whether the physical slot counting (i.e., the legacy counting scheme) or the available slot counting is used for the case of PUSCH repetition Type A with K=1.
The K=1 behaviors which are already agreed and/or are captured in the current specifications
Although we made a lot of agreements on the available slot counting procedures for PUSCH with K repetitions, someone assumed “PUSCH repetition Type A” that we discussed included PUSCH repetition Type A with K=1 while some other did not think “PUSCH repetition Type A” that we discussed covered single-slot PUSCH transmission. We should admit that we have not made a clear agreement saying either that the available slot counting is applicable to the case of K=1 or that the available slot counting is not applicable to the case of K=1.
Observation 1:
· RAN1 has not made a clear agreement saying that the available slot counting is applicable to the case of K=1.
· RAN1 has not made a clear agreement saying that the available slot counting is inapplicable to the case of K=1.

For the current specifications, the following paragraph defines the available slot determination procedure, which should be applied to both K=1 and K>1 because there is no description which limits to either one of them. Therefore, our interpretation is that the current specification specifies the UE behaviors that, for the case of K=1 and when AvailableSlotCounting is enabled, the UE shall determine one available slot based on Rel-17 available slot counting procedure and then UE performs PUSCH transmission using the determined available slot just like the legacy PUSCH transmission with K=1.
	For unpaired spectrum:
[bookmark: _Hlk94628342]-	When AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A 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 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.



However, in RAN1#107bis-e, the other interpretation was raised by other company. Their interpretation is that the following description in the current specification excludes use of the determined available slot for K=1, because it says “K>1”. The consequence for K=1 is that, for the case of K=1 and when AvailableSlotCounting is enabled, the UE has to fallback to the legacy PUSCH transmission with K=1, i.e., a single-slot PUSCH with the physical slot counting.
	For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.


 
Although we still believe our interpretation is more straightforward and more natural since the specification does not clearly specify the procedure for the single-slot PUSCH with the physical slot counting (i.e., in our interpretation, all the PUSCH transmission except for PUSCH repetition type B are considered as PUSCH repetition type A), we should admit there are two different interpretations on the current specification.
Observation 2:
· Different companies have different interpretations on the current specification, in terms of the UE behaviors for K=1 and when AvailableSlotCounting is enabled,
· Interpretation 1: the current specification says that the available slot counting is applied.
· Interpretation 2: the current specification says that the physical slot counting is applied.

[bookmark: _Hlk94629737]Based on the above observations, we are facing a significant risk that mis-alignment between the UE and the network would occur. Therefore, RAN1 should make a clear agreement on this issue, but not just concluding with “no spec change necessary” or the like.
On one hand, in RAN1#107bis-e, the following TP was agreed in AI 8.8.3. During the discussion on the TP, it was clarified that the value range of  covers 1. This is the reason why “transmits” was replaced by “repeats”. Here, the following sentence says “the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst” and this statement covers the case of =1. Therefore, the available slot counting is applicable to Msg3 PUSCH with a single slot.
	8.3	 PUSCH scheduled by RAR UL grant
<Unchanged parts are omitted>
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE requests repetition of PUSCH scheduled by RAR UL grant [11, TS 38.321], Tthe UE transmits repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
<Unchanged parts are omitted>



Observation 3:
· It has been agreed that the available slot counting is applicable to a single-slot Msg3 PUSCH.

From our perspective, it is not sure why the use of the available slot counting for PUSCH repetition Type A with K=1 leads to UE implementation complexity, because it is applicable even for single-slot Msg3 PUSCH. Therefore, we propose that the available slot counting is used for the case of with K=1 when AvailableSlotCounting is enabled.
Proposal 1:
· The available slot counting is used for the case of with K=1 when AvailableSlotCounting is enabled.


1.2. The first slot of repetitions for the available slot counting
In RAN1#107bis-e, it was discussed, for DG-PUSCH, whether the slot indicated by K2 offset shall be an available slot or not. Similar to DG-PUSCH, it was discussed whether the slot determined in 38.321 Section 5.8.2 for CG-PUSCH shall be an available slot or not.
The first slot of DG-PUSCH repetitions with the available slot counting
For Rel-15/16, the current specifications have no description limiting that the PUSCH symbols within the slot determined by the slot offset K2 shall not overlap with DL symbols configured via tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated. On the contrary, TS38.213 clause 11.1 defines the following behavior, which could be interpreted as that DG-PUSCH should be dropped when a collision between the DG-PUSCH and DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB symbols configured via ssb-PositionsInBurst occurs.
	For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, with the set of symbols of the slot.
[Omitted]
For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.


[bookmark: _Hlk94624414]At the same time, it is also true that the gNB is aware of the positions of DL symbols prior to scheduling of DG-PUSCH, and it is easy to select an appropriate K2 offset value so as to avoid a collision between DG-PUSCH and DL symbols. Hence, the reasonable gNB scheduler is likely to never schedule a single slot DG-PUSCH which collides with DL symbols, since it is quite obvious that such scheduling does not make any sense. It is understandable that Rel-15/16 UE implementation of K2 value extraction from DCI might be based on this assumption, and this implementation has to be changed if the same assumption is not applicable to Rel-17 PUSCH repetition Type A.
Observation 4:
· Although Rel-15/16 specification have no description limiting that the DG-PUSCH symbols within the slot determined by the slot offset K2 shall not overlap with DL symbols configured via tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB symbols configured via ssb-PositionsInBurst, it is commonly understood that the Rel-15/16 gNB scheduler never schedule the single-slot DG-PUSCH in that way.

For Rel-17, in terms of relation between K2 timeline and available slot determination, what we have made so far is only the following agreement. This agreement is not saying that the slot determined by the slot offset K2 shall be an available slot. On the contrary, it seems like allowing the starting slot of the “K earliest available slots” (including the 1st available slot) to be later than “the slot which is determined by the slot offset K2.”
	· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.



Observation 5:
· No agreement limiting that the slot determined by the slot offset K2 shall be an available slot has been made.
For the current specifications, the following paragraph defines the available slot determination procedure, which does not exclude the case that the slot determined by the slot offset K2 is not an available slot.
	For unpaired spectrum:
-	When AvailableSlotCounting is enabled, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A 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 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.


The following paragraph defines “repeating of the TB” for the case of K>1. It teaches that the UE shall repeat the TB over N*K slots which were determined in the available slot determination procedure. This paragraph does not exclude the case that the slot determined by the slot offset K2 is not an available slot, either.
	For PUSCH repetition Type A, in case K>1, 
-	If the PUSCH is scheduled by DCI format 0_1 or 0_2
-	if AvailableSlotCounting is enabled, the same symbol allocation is applied across the  slots determined for the PUSCH transmission and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.



Observation 6:
· The current specifications have no description limiting that the slot determined by the slot offset K2 shall be an available slot.
Given the above observations, if any further agreement is not made in terms of relation between K2 timeline and available slot determination, some network vender may implement such that the slot determined by the slot offset K2 is a DL slot or a slot with SSB. If RAN1 makes an agreement on that, the next discussion point would be whether that needs to be explicitly captured in the specifications or that is considered as an unspecified error case. 
Observation 7:
· Unless an additional agreement clarifying that the slot determined by the slot offset K2 shall be an available slot is made, the current specifications is interpreted as that the slot determined by the slot offset K2 may be a DL slot or a slot with SSB.
Based on the above discussion, we propose discussing whether to made an agreement on the restriction that the slot determined by the slot offset K2 shall be an available slot. If it is agreed, then it should be also discussed whether this restriction needs to be explicitly captured in the specifications or it is considered as an unspecified error case. If it is not agreed, that means such restriction is not applied to Rel-17 PUSCH repetition Type A.
Proposal 2:
· Discuss whether or not RAN1 makes an agreement on the restriction that the PUSCH symbols in the slot determined by the slot offset K2 shall not overlap with Dl symbol(s) or SSB symbol(s).
· If agreed, then RAN1 should further discuss whether the above restriction needs to be explicitly captured in the specifications or is considered as an unspecified error case.
· If not agreed, that means the above restriction is not applied when AvailableSlotCounting is enabled.

The first slot of CG-PUSCH repetitions with the available slot counting
For Rel-15/16, the aforementioned excerpt from TS38.213 clause 11.1 applies to CG-PUSCH as well, which defines the behavior that CG-PUSCH is dropped when a collision between the CG-PUSCH and DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB symbols configured via ssb-PositionsInBurst occurs.
Unlike DG-PUSCH, it has been widely understood that the periodic resources for CG-PUSCH may overlap with DL symbols or SSB symbols. The value range of CG period has supported very short intervals, such as 2 symbols, 7 symbols, 1 slot and 2 slots, since Rel-15. For unpaired spectrum with typical TDD configurations of 5-ms-periodicity, it is impossible for the gNB to avoid the collision between CG-PUSCH resources with those short intervals and DL or SSB symbols. 
Observation 8:
· Unlike DG-PUSCH, the Rel-15/16 gNB scheduler may configure CG-PUSCH resources some of which overlap with DL or SSB symbols.
For Rel-17, similar to DG-PUSCH, the following agreement has been made. Here, “the first slot which is determined by at least ConfiguredGrantConfig” is the slot which includes “the symbols” defined in TS38.321 Clause 5.8.2. In terms of the restriction “the slot determined in Clause 5.8.2 of TS38.321 shall be an available slot”, we do not have either any agreement or the descriptions in the current specification. 
	· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.



	Clause 5.8.2 of TS38.321
After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission opportunity of PUSCH where the configured uplink grant was (re-)initialised.



Observation 9:
· No agreement limiting that the slot determined in Clause 5.8.2 of TS38.321 shall be an available slot has been made.
Observation 10:
· The current specifications have no description limiting that the slot determined in Clause 5.8.2 of TS38.321 shall be an available slot.
[bookmark: _Hlk94723505]Based on the above discussion, we propose making a conclusion that a UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).
Proposal 3:
· For CG-PUSCH, the UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).

1.3. Corrections on frequency hopping
The current TS38.214 has the issue that, for PUSCH repetition type A frequency hopping, the current descriptions limit the PUSCH is scheduled by DCI format 0_1 or 0_2, RAR UL grant or DCI format 0_0 with TC-RNTI. In RAN1#107bis-e, this issue was discussed and three possible solutions were raised.
Option 1: Adopt TP#1
	TP#1
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, DCI format 0_1 or 0_2 and for TB processing over multiple slots (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 frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 2: Adopt TP#2
	TP#2
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or by DCI format 0_1 or 0_20 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (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 frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.



Option 3: Adopt TP#3
	TP#3
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH) and for PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI, a UE is configured for frequency hopping by the higher layer parameter frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in onfiguredGrantConfig for configured PUSCH transmission. For PUSCH repetition Type A scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, a UE is configured for frequency hopping by the frequency hopping flag information field of the RAR UL grant, and by the frequency hopping flag information field of DCI format 0_0 with CRC scrambled by TC-RNTI, respectively. One of two frequency hopping modes can be configured:
-	Intra-slot frequency hopping, applicable to single slot and multi-slot configured PUSCH transmission and multi-slot PUSCH transmission scheduled by DCI format 0_1 or 0_2 and each of multiple PUSCH transmissions scheduled by a DCI if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured.
-	Inter-slot frequency hopping, applicable to multi-slot PUSCH transmission.


 
Each option resolves the issue, since the PUSCH scheduled by DCI format 0_0 with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI is covered by the concerned paragraph with either TP. There are two aspects in terms of the differences among the options. 
The 1st aspect is the relation between “PUSCH repetition type A” and “scheduled by DCI format 0_0 with C-RNTI, CS-RNTI or MCS-C-RNTI”. Option 1 says that “PUSCH repetition type A” may be scheduled by DCI format 0_0 with C-RNTI, CS-RNTI or MCS-C-RNTI. Option 2 also implies the same thing. On the other hand, Option 3 does not mention any relation between them. From our perspective, “PUSCH repetition type A” concept covers not only multi-slot PUSCH transmissions but also single-slot PUSCH transmissions. Therefore, we do not see any problem on the expression “PUSCH repetition type A scheduled by DCI format 0_0 with C-RNTI, CS-RNTI or MCS-C-RNTI”. At the same time, Option 3 has no issue, either.
The other aspect is whether to cover PUSCH scheduled by other DCI format(s) than format 0_0, 0_1 and 0_2. Option 2 covers it while Options 1 and 3 do not. Note that in Rel-17 there is no DCI format for scheduling PUSCH except for formats 0_0, 0_1 and 0_2. Therefore, this aspect is only related to new formats which may be introduced in future releases. From our point of view, we cannot discuss whether the PUSCH scheduled by a future DCI formats support frequency hopping or not. Therefore, no one can say which is better at this moment from this aspect. At the same time, Rel-15/16 specification does not limit to some particular DCI formats, which seems a little closer to the spirit of Option 2.
Based on the above analyses, we slightly prefer Option 2, but we are OK with the other options.
Proposal 4:
· TP#2 in R1-2200789 is slightly preferred to the other TPs.

1.4. Corrections on available slot counting for FDD
The current TS38.214 has an inconsistency between the main bullet and its sub-bullet, because main bullet says “ consecutive slots” but the sub-bullet implies “ slots” may be non-consecutive.  In RAN1#107bis-e, this issue was discussed and two possible solutions were proposed after several round of discussions.
· Adopt the updated TP#A
	TP#A
6.1.2.1	Resource allocation in time domain
[Omitted]
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.
-	Except For for the case of reduced capability half-duplex UE, and when with AvailableSlotCounting is enabled, in which case 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:
-	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 inExcept for the case of reduced capability half-duplex UE with AvailableSlotCounting enabled, in which case 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.



· Adopt the updated TP#B’
	TP#B’
6.1.2.1	Resource allocation in time domain
[Omitted]
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.
-	A reduced capability half-duplex UE with AvailableSlotCounting enabled 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 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 symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	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. 
[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:
-	Irrespective of whether AvailableSlotCounting is enabled or not, the 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. 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.
-	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.



Either option resolves the issue. On the other hand, in our view making the sub-bullet related to the reduced capability half-duplex UE to be the same level as the main-bullet, as in TP#B’, is a bit cleaner, because they are describing different instances. Therefore, we slightly prefer TP#B’.
Proposal 5:
· TP#B’ in R1-2200789 is slightly preferred to TP#A.

Conclusion
In this contribution, we have the following observations and proposals:
Observation 1:
· RAN1 has not made a clear agreement saying that the available slot counting is applicable to the case of K=1.
· RAN1 has not made a clear agreement saying that the available slot counting is inapplicable to the case of K=1.
Observation 2:
· Different companies have different interpretations on the current specification, in terms of the UE behaviors for K=1 and when AvailableSlotCounting is enabled,
· Interpretation 1: the current specification says that the available slot counting is applied.
· Interpretation 2: the current specification says that the physical slot counting is applied.
Observation 3:
· It has been agreed that the available slot counting is applicable to a single-slot Msg3 PUSCH.
Proposal 1:
· The available slot counting is used for the case of with K=1 when AvailableSlotCounting is enabled.
Observation 4:
· Although Rel-15/16 specification have no description limiting that the DG-PUSCH symbols within the slot determined by the slot offset K2 shall not overlap with DL symbols configured via tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB symbols configured via ssb-PositionsInBurst, it is commonly understood that the Rel-15/16 gNB scheduler never schedule the single-slot DG-PUSCH in that way.
Observation 5:
· No agreement limiting that the slot determined by the slot offset K2 shall be an available slot has been made.
Observation 6:
· The current specifications have no description limiting that the slot determined by the slot offset K2 shall be an available slot.
Observation 7:
· Unless an additional agreement clarifying that the slot determined by the slot offset K2 shall be an available slot is made, the current specifications is interpreted as that the slot determined by the slot offset K2 may be a DL slot or a slot with SSB.
Proposal 2:
· Discuss whether or not RAN1 makes an agreement on the restriction that the PUSCH symbols in the slot determined by the slot offset K2 shall not overlap with Dl symbol(s) or SSB symbol(s).
· If agreed, then RAN1 should further discuss whether the above restriction needs to be explicitly captured in the specifications or is considered as an unspecified error case.
· If not agreed, that means the above restriction is not applied when AvailableSlotCounting is enabled.
Observation 8:
· Unlike DG-PUSCH, the Rel-15/16 gNB scheduler may configure CG-PUSCH resources some of which overlap with DL or SSB symbols.
Observation 9:
· No agreement limiting that the slot determined in Clause 5.8.2 of TS38.321 shall be an available slot has been made.
Observation 10:
· The current specifications have no description limiting that the slot determined in Clause 5.8.2 of TS38.321 shall be an available slot.
Proposal 3:
· For CG-PUSCH, the UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).
Proposal 4:
· TP#2 in R1-2200789 is slightly preferred to the other TPs.
Proposal 5:
· TP#B’ in R1-2200789 is slightly preferred to TP#A.
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