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Introduction
In RAN1#107-e meeting, several agreements were made regarding on joint channel estimation for PUSCH. [1] In this contribution, we discuss DMRS bundling of PUSCH with TPC commands, event, timing adjustment and inter-slot frequency hopping with inter-slot bundling.

TPC command
In the last RAN1#107e meeting, a working assumption regarding TPC command was agreed. When accumulation is configured, the UE accumulates all the TPC information received in the configured TDW to delay the application time, so that the understanding of the UE and the gNB coincides. Since the UE operation is clear, so there is no need for further discussion for accumulation case. However, when a plurality of TPCs are received and accumulation is not configured, the UE skips some of the indicated TPC no matter how it is enhanced unless TPC without accumulation is agreed as an event. Currently, the operation of the UE is cleared by applying only the last TPC command, but if the FFS part is agreed upon, the operation of the UE becomes simpler. In other words, when the reception of multiple TPC commands is allowed, the exact sentence in the sub-bullet of the working assumption is required. On the other hand, when confirming the FFS point, no more than 1 TPC command is expected to take effect during a configured TDW, the sub-bullet can be reduced to “TPC command is applied after the current configured TDW”. Considering the time limit, it is desirable to minimize the spec impact, so the latter method would be appropriate.
Proposal 1: Confirm the working assumption of TPC command including FFS point “No more than 1 TPC command is expected to take effect during a configured TDW”.

When the TPC command with accumulation enhancement is described in the spec, it is proposed to change the transmission occasion. However it is inconsistent with the definition of the existing transmission occasion, which might lead confusion. The definition of the existing transmission occasion is as follows: “A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols .”
That is, since the transmission occasion includes only symbols indicated in the TDRA table, even if the transmission occasion is described by including the transmission occasion over several slots and TPC commands are accumulated during the corresponding period, the original purpose is not fully covered. Furthermore the transmission occasion is “defined by a slot index”, so extending it to several slots violates the definition.
To resolve it, it is desirable to change the cardinality [image: ] and [image: ] which is defined by set [image: ]for PUSCH and [image: ] for PUCCH for the accumulation of TPC command values. The cardinality [image: ] is described in TS38.213 that “the UE receives between [image: ] symbols before PUSCH transmission occasion [image: ] and [image: ] symbols before PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] for PUSCH power control adjustment state [image: ], where [image: ] is the smallest integer for which [image: ] symbols before PUSCH transmission occasion [image: ] is earlier than [image: ] symbols before PUSCH transmission occasion [image: ]” and same rule is applied for PUCCH. Therefore, for the consistent rule of PUSCH/PUCCH, it is desirable to change the cardinality [image: ] and [image: ] for TPC accumulation with joint channel estimation. That is, if the transmission occasion is included in the configured TDW, the cardinality should be enhanced to extend from the first transmission occasion in the previous configured TDW to the last transmission occasion in the previous configured TDW.
Proposal 2: In the description of the enhanced TPC command for joint channel estimation, the cardinality should be enhanced by extending it from the first transmission occasion in the previous configured TDW to the last transmission occasion in the previous configured TDW without compromising the definition of transmission occasion. Adopt to capture TP described in section 6.

Event
The list of events was agreed in RAN1#106bis-e, and there are a few things to discuss about the details of the events. First, it is correct to treat the Rel-17 collision rule as an event. On the other hand, it is necessary to discuss other UL transmission in between PUSCH/PUCCH transmissions and transmission parameter change due to network-indicated operation. In the case of other UL transmission, it is correct to treat other UL transmission of the same carrier as an event. Regarding this, the current spec document is written as follows: “The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.”
However, it should be clarified that it is event in case of the same. If the UE performs uplink transmission (e.g., SRS) to another UL carrier between PUSCH transmissions on SUL/non-SUL carrier without RF switching and the gap between PUSCHs does not exceed 13 symbols, it does not harm phase continuity. Therefore, it needs to be clarified that the other UL transmission is event only if the other UL transmission is in the same carrier
Proposal 3: Other UL transmission in between PUSCH/PUCCH transmission is an event only on the same carrier.

Considering single cell operation with two uplink carriers, a phenomenon not defined as an event may occur in transmission parameter change due to network-indicated operation. Naturally it is necessary to consider the priority between Rel-17 DMRS bundling of PUSCH/PUCCH and SRS. In the case of DMRS bundling of PUSCH or PUCCH transmission, since it is configured for the purpose of enhancing uplink coverage, it will be transmitted with high power for a relatively long time. However, according to the existing priority rule of power allocation for uplink transmission, since it always has a higher priority than the SRS, other UL transmissions will be continuously omitted for a long time that PUSCH/PUCCH for coverage enhancement is transmitted. For this reason, it is necessary to consider giving priority to uplink transmission of other carriers. Considering PUSCH/PUCCH with high level of repetition number have lower priority, transmission power of PUSCH/PUCCH can be changed due to the uplink transmission of other carrier within the configured TDW. In such case that transmission power change induced by the other uplink transmission should be an event.
Proposal 4: Tx power needs to be changed due to network-indicated operations is an event. Also, enhance the UL power allocation priority rule in terms of PUSCH/PUCCH for coverage enhancement.

Timing adjustment
According to section 4.2 from TS 38.213, the reduced slot due to TA adjustment is described as follows: “If two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot.” It is necessary to discuss such reduced slot due to TA command and DMRS bundling at the same time. Some clarification is required for a case where the slot for starting DMRS bundling is a reduced slot due to TA command. For example, when a UE, who is capable of restarting the DMRS bundle after a dynamic event, is indicated to apply TA command in the n-th slot within the configured TDW, a new actual TDW starts from the n-th slot. Alternatively, when a semi-static event in the configured TDW occurs, the UE can perform autonomous TA at the actual TDW boundary. Therefore, if the actual TDW is terminated due to a semi-static event in the (n-1)-th slot, a new actual TDW starts from the n-th slot. Or, when the UE is indicated to apply TA command in the n-th slot which is the starting point of the configured TDW, a new actual TDW starts from the n-th slot.
For PUCCH, when such an n-th slot is a reduced slot and some symbols that is needed to transmit PUCCH cannot be transmitted by the reduced slot, the following is specified in TS38.213 for PUCCH repetition, and thus the operation of the UE is clear.
	If the UE determines that, for a PUCCH transmission in a slot, the number of symbols available for the PUCCH transmission is smaller than the value provided by nrofSymbols for the corresponding PUCCH format, the UE does not transmit the PUCCH in the slot.


That is, if the UE follows the existing PUCCH repetition procedure for a reduced slot due to TA adjustment, the UE drops PUCCH transmission for the reduced slot when the above condition is satisfied, and therefore the actual TDW does not start in the corresponding slot. It is our understanding that the same is true for PUSCH repetition type A. According to TS38.214, the following is described, so the same symbol allocation should be applied over PUSCH repetition.
	The UE shall repeat the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot.


However, unlike PUCCH repetition, since the operation when PUSCH cannot be transmitted to the entire allocated symbol in the reduced slot is not described, the common understanding of the group should be aligned. In the last RAN1#107e agreement, it was agreed that the symbol determined by the TDRA table is the first symbol of the actual TDW, so if a PUSCH that does not satisfy the TDRA table is dropped, there is no other issue is remained in the current agreement. However, if a PUSCH that does not satisfy the TDRA table is transmitted, it would be correct to delete the “at least determined by TDRA table” from the agreement. In our understanding, PUSCH repetition type A that does not satisfy the TDRA table is not transmitted. In contrast, since the start symbol of the actual TDW is written quite simple as “the first symbol of the PUSCH transmission” in the specification, it should be specified that it is the symbol indicated in the TDRA table of the agreement.
Proposal 5: If the TDRA table of PUSCH repetition type A is not satisfied, clarification that PUSCH transmission is not performed is required. Adopt to capture TP described in section 6.

The start symbol of the actual TDW described in the specification is the first symbol of the PUSCH transmission after the event, which is also applied to PUSCH repetition type B, but in the case of PUSCH repetition type B, clarification is necessary in some aspects. Three basic steps for transmission of PUSCH repetition type B is as follows. First, to determine the boundary of nominal repetition based on the number of symbols in the slot according to the CP length. Second, determine the invalid symbols, and then define the boundary of actual repetition with symbols other than the invalid symbol. And finally, some of the actual repetitions are dropped according to whether the actual repetition should be dropped due to predefined rule. Reduced slot due to TA adjustment is not considered here. Therefore, ambiguity occurs due to whether or not transmission is performed for the PUSCH in which the number of symbols occupied by actual repetition is reduced due to such a reduced slot.
In the first case, if 1 symbol for the transmission of PUSCH repetition type B is reduced due to the reduced slot, the starting point of the actual TDW is changed according to whether the actual transmission is dropped or not. If the reduced slot does not affect the actual transmission, the start of the actual TDW becomes a slot that is started by the TA indication. In such case, understanding regarding the start point of actual TDW between the UE and the gNB can be misaligned when the actual TDW begins with the actual repetition containing reduced symbol due to the TA adjustment during transmission of PUSCH repetition type B.
Conversely, in the case of PUSCH repetition type B, if the actual transmission, which is reduced by 1 symbol due to the reduced slot, is dropped, the starting point of the actual TDW becomes the starting symbol of the next actual transmission. In this case, the gap between the actual transmissions could be more than 13 symbols depending on the relative position of the transmission on the slot boundary. When the first symbol disappears due to the application of TA adjustment in the (n+1)-th slot, it is shown in the Figure 1.

 
Figure 1. Examples for the DMRS bundling of PUSCH repetition type B with reduced slot due to TA adjustment
Since the starting boundary of the actual TDW is different for each of the two cases, clarification is required for this. For both of cases, there are only indices of 13 symbols in total due to the reduced slot in the (N+1)-th slot and the symbol length for PUSCH repetition type B is 7. The first case represents when k-th actual repetition is not dropped or omitted even with reduced slot due to TA adjustment. That is, k-th actual repetition is transmitted by using 6 symbols even for other actual repetition, (k-2)-th, (k-1)-th and (k+1)-th actual repetition, are consisted of 7 symbols. Since the all of actual repetitions are transmitted and the TA is adjusted in the beginning of (N+1)-th slot, the actual TDW starts with the beginning of (N+1)-th slot.
On the other hand, the second case represents when k-th actual repetition is dropped or omitted due to the reduced slot due to TA adjustment. That is, k-th actual repetition is not transmitted due to the fact that it is expected to have 7 symbols but only 6 symbols can be used. Since the k-th repetition is not transmitted and the TA is adjusted in the beginning of (N+1)-th slot, the actual TDW starts with the symbol index 7 within the (N+1)-th slot, not with the beginning of (N+1)-th slot, which is different from the first case. To be short, whether the actual repetition of PUSCH repetition type B is transmitted or not with reduced slot due to the TA adjustment affects the beginning of the actual TDW.
Proposal 6: When a reduced slot occurs due to the TA adjustment, clarification regarding the actual TDW boundary according to whether the actual repetition of PUSCH repetition type B is transmitted or not is necessary.

Inter-slot frequency hopping with inter-slot bundling
Inter-slot frequency hopping with DMRS bundling is being discussed in the PUCCH agenda. Basically, the same rule should be applied to both DMRS bundling for PUSCH and PUCCH. First, it is necessary to define the determination of the frequency hopping pattern. Both the conventional PUSCH and the PUCCH are based on the same rule although there is a difference in description in the specification. For the frequency hopping of PUSCH, a start RB is applied when the slot index is even, and an offset to the start RB is applied when the slot index is odd. In the case of PUCCH, startingPRB is applied if the slot index is even, and secondHopPRB is applied if the slot index is odd. That is, the frequency hop is determined according to whether the physical slot index is even or odd. It is determined according to the physical slot index and it is most desirable to extend the same rule for simplicity. In addition, if the hopping boundary between the UEs is not aligned, every UE with frequency hopping occupies two RBs, which is not preferable in terms of resource management. In consideration of multi-user multiplexing, a method in which hopping boundaries between UEs can be aligned is desirable, and this can be achieved when the hopping pattern is determined by physical slot index.
Proposal 7: The frequency hopping pattern for inter-slot frequency hopping is determined only by physical slot index. Adopt to capture TP described in section 6.


It was agreed to support separate RRC configuration for hopping interval and configured TDW length. Considering that, the detailed method for frequency hop determination of PUSCH is as follows. When the inter slot frequency hopping is configured and hopping interval for PUSCH W, which is described as HoppingIntervalPUSCH in TP, is configured, the RB of the transmission occasion in the th slot is configured by the formula described in TP. That is, start RB or start RB + offset RB should be applied depending on whether the value obtained by dividing the slot index by the hopping interval for joint channel estimation of PUSCH is even or odd.

Conclusion
In this contribution, we discuss on specifications of joint channel estimation for PUSCH. From the discussion, we obtained following proposals:

Proposal 1: Confirm the working assumption of TPC command including FFS point “No more than 1 TPC command is expected to take effect during a configured TDW”.

Proposal 2: 
· In the description of the enhanced TPC command for joint channel estimation, the cardinality should be enhanced by extending it from the first transmission occasion in the previous configured TDW to the last transmission occasion in the previous configured TDW without compromising the definition of transmission occasion.
· Adopt to capture following TP in TS38.213.

============ Start of Text Proposal for TS38.213 [2] ==================
7.1.1	UE behaviour
<--------------------------------------Other parts are omitted---------------------------------------------------------->
-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 
-	The  values are given in Table 7.1.1-1
-	When PUSCH-DMRS-Bundling is enabled and if transmission occasion  is within the first nominal TDW,  is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the largest integer that transmission occasion  and transmission occasion  are within same nominal TDW and  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 
-	When PUSCH-DMRS-Bundling is enabled and if transmission occasion  is not within the first nominal TDW,  is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the largest integer that transmission occasion  and transmission occasion  are within same nominal TDW and  is the largest integer that transmission occasion  is within the previous nominal TDW, for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 
-	When PUSCH-DMRS-Bundling is not enabled,  is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 
-	If a PUSCH transmission is scheduled by a DCI format,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 
<--------------------------------------Other parts are omitted---------------------------------------------------------->
-	 is the current PUCCH power control adjustment state  for active UL BWP  of carrier  of primary cell  and PUCCH transmission occasion , where 
-	The  values are given in Table 7.1.2-1
-	When PUCCH-DMRS-Bundling is enabled,  is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and  symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and  symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUCCH transmission occasion  and [image: ] symbols before PUCCH transmission occasion  on active UL BWP  of carrier  of primary cell  for PUCCH power control adjustment state, where  is the smallest integer for which  symbols before PUCCH transmission occasion  is earlier than  symbols before PUCCH transmission occasion 
<--------------------------------------Other parts are omitted---------------------------------------------------------->
============ End of Text Proposal for TS38.213 ==================

Proposal 3: Other UL transmission in between PUSCH/PUCCH transmission is an event only on the same carrier.

Proposal 4: Tx power needs to be changed due to network-indicated operations is an event. Also, enhance the UL power allocation priority rule in terms of PUSCH/PUCCH for coverage enhancement.

Proposal 5: 
· If the TDRA table of PUSCH repetition type A is not satisfied, clarification that PUSCH transmission is not performed is required.
· Adopt to capture following TP in 38.214.

============ Start of Text Proposal for TS38.214 [3] ==================
6.1.2.1	Resource allocation in time domain
<--------------------------------------Other parts are omitted---------------------------------------------------------->
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. If the UE determines that, for a PUSCH transmission in a slot, the number of symbols available for the PUSCH transmission is smaller than the value provided by SLIV, the UE does not transmit the PUSCH in the slot.
-	Otherwise, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the  consecutive slots applying the same symbol allocation in each slot. If the UE determines that, for a PUSCH transmission in a slot, the number of symbols available for the PUSCH transmission is smaller than the value provided by SLIV, the UE does not transmit the PUSCH in the slot.
-	Else if the PUSCH is scheduled by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, 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. If the UE determines that, for a PUSCH transmission in a slot, the number of symbols available for the PUSCH transmission is smaller than the value provided by SLIV, the UE does not transmit the PUSCH in the slot.
For TB processing over multiple slots:
-	For unpaired spectrum, 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 transmit the TB across the  slots determined for the PUSCH transmission, applying the same symbol allocation in each slot. If the UE determines that, for a PUSCH transmission in a slot, the number of symbols available for the PUSCH transmission is smaller than the value provided by SLIV, the UE does not transmit the PUSCH in the slot.
-	For paired spectrum or supplementary uplink band, the same symbol allocation is applied across the  consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall transmit the TB across the  consecutive slots applying the same symbol allocation in each slot. If the UE determines that, for a PUSCH transmission in a slot, the number of symbols available for the PUSCH transmission is smaller than the value provided by SLIV, the UE does not transmit the PUSCH in the slot.
<--------------------------------------Other parts are omitted---------------------------------------------------------->
============ End of Text Proposal for TS38.214 ==================

Proposal 6: When a reduced slot occurs due to the TA adjustment, clarification regarding the actual TDW boundary according to whether the actual repetition of PUSCH repetition type B is transmitted or not is necessary.

Proposal 7: 
· The frequency hopping pattern for inter-slot frequency hopping is determined only by physical slot index.
· Adopt to capture following TP in TS38.214

============ Start of Text Proposal for TS38.214 [3] ==================
6.3.2	Frequency hopping for PUSCH repetition type A
<--------------------------------------Other parts are omitted---------------------------------------------------------->

In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is not enabled, the starting RB during slot  is given by:

	, 



where  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops.
In case of inter-slot frequency hopping and when PUSCH-DMRS-Bundling is enabled, the starting RB during slot  is given by:
,
where  is the current slot number within a radio frame, where a multi-slot PUSCH transmission can take place,  is the starting RB within the UL BWP, as calculated from the resource block assignment information of resource allocation type 1 (described in Clause 6.1.2.2.2) and is the frequency offset in RBs between the two frequency hops and W is the HoppingIntervalPUSCH, if configured, or W is the PUSCH-TimeDomainWindowLength, if configured and if HoppingIntervalPUSCH is not configured, or W is computed as min ([maxDMRS-BundlingDuration], M), if PUSCH-TimeDomainWindowLength is not configured and HoppingIntervalPUSCH is not configured, where M is the time duration in consecutive slots of  PUSCH transmissions, and where:
· For PUSCH transmissions of PUSCH repetition Type A, N=1 and K is the number of repetitions, as defined in Clause 6.1.2.1.
· For PUSCH transmissions of PUSCH repetition Type B, N=1 and K is the number of nominal repetitions, as defined in Clause 6.1.2.1.
· [bookmark: _GoBack]For PUSCH transmissions of TB processing over multiple slots, N is the number of slots used for TBS determination and K is the number of repetitions of the number of slots N used for TBS determination, as defined in Clause 6.1.2.1.
<--------------------------------------Other parts are omitted---------------------------------------------------------->
============ End of Text Proposal for TS38.214 ==================
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6. Agreements in RAN1#107-e

	Agreement
Support Option 1’-a
Option 1’-a: 
· If L is configured, the maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.
· If L is not configured, the default value of L = min (maximum duration, duration of all PUSCH repetitions)

Agreement
· For non-back-to-back PUSCH/PUCCH transmissions across consecutive slots, the other uplink transmission in the middle of two PUSCH/PUCCH transmissions constitutes an event that violates power consistency and phase continuity.
 
Conclusion
· Dynamic indication of the window length L of the configured TDW by DCI or indicated by TDRA table with one additional entry is not supported.

Agreement
This working Assumption is confirmed.
Working assumption:
· The start of the first actual TDW is the first symbol (at least determined by TDRA table) for the first PUSCH transmission in an available slot within the configured TDW.
· The end of the actual TDW is
· the last symbol (at least determined by TDRA table) for the last PUSCH transmission in an available slot within the configured TDW if the actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
·  the last symbol (at least determined by TDRA table) of the PUSCH transmission right before the event if an event occurs that violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
· For UE capable of restarting DM-RS bundling, the start of the new actual TDW is the first symbol (at least determined by TDRA table) for PUSCH transmission after the event violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
Agreement
· The action of gNB indicated TA commands constitutes an event that violates power consistency and phase continuity.

Agreement
· UE should not perform UE autonomous TA adjustment during the actual time domain window.

Agreement
· The candidate values of the window length L of the configured TDW can be any integer value that is larger than 1 and no larger than the maximum duration.

Agreement 
The following agreement is clarified as follows.
· For PUSCH repetition type A counting based on available slots,
· “The configured TDWs are determined based on available slots” in the agreement means “The start of the configured TDWs is determined based on available slots”
Agreement(RAN1#106b-e)
· For PUSCH repetition type A counting based on physical slots
· The configured TDWs are consecutive, where the start of other configured TDWs is the first physical slot right after the last physical slot of a previous configured TDW
· For PUSCH repetition type A counting based on available slots 
· The configured TDWs are determined based on available slots, where start of a configured TDWs is the first available slot after the last available slot of a previous configured TDW.
Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.

Agreement
· The TDW determination procedure agreed for PUSCH repetition type A is reused, when applicable, for PUSCH repetition type B and TBoMS with or without repetition.
· No additional specification enhancements for PUSCH repetition type B and TBoMS

Agreement
The following working assumption is confirmed
Working assumption:
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
· Each configured TDW consists of one or multiple consecutive physical slots.
· The window length L of the configured TDW(s) can be explicitly configured with a single value and L is no longer than the maximum duration.
· FFS: The maximum value of L is the duration of all repetitions
· FFS: Solutions to error propagation issue if  L is longer than the maximum duration is to be discussed further.
· FFS: The window length L is configured per UL BWP
· The start of the first configured TDW is the first PUSCH transmission
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· The start of other configured TDWs can be implicitly determined prior to first repetition.
· FFS: The configured TDWs are consecutive for paired spectrum/SUL band
· FFS: The start of the configured TDWs for unpaired spectrum is implicitly determined based on semi-static DL/UL configuration.
· The end of the last configured TDW is the end of the last PUSCH transmission.
· FFS: The end of the configured TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· Within one configured TDW, one or multiple actual TDWs can be implicitly determined:
· The start of the first actual TDW is the first PUSCH transmission within the configured TDW.
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· After one actual TDW starts, UE is expected to maintain the power consistency and phase continuity until one of the following conditions is met, then the actual TDW is ended.
· The actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· FFS: The end of the actual TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· An event occurs that violates power consistency and phase continuity
· FFS: The events may include e.g., a DL slot based on DL/UL configuration for unpaired spectrum, the actual TDW reaches the maximum duration, DL reception/monitoring occasion for unpaired spectrum, high priority transmission, frequency hopping, precoder cycling.
· FFS: The end of the actual TDW is the last available slot/symbol of the PUSCH transmission right before an event such that the power consistency and phase continuity are violated.
· If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
· If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
· FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.
· FFS: UE capability of restarting DMRS bundling is applied only to dynamic event or not
Note 1: A ‘configured TDW’ refers to a time domain window whose length can be configured to ‘L’ and whose start and end is determined as described above. 
Note 2: An ‘actual TDW’ refers to a time domain window during whose entire duration the DM-RS bundling is actually applied. An ‘actual TDW’ duration is always less than or equal to the ‘configure TDW’ duration.
Note 3: Whether the terms ‘configured TDW’ and ‘actual TDW’ are revised to other terms and if such terminology is used in specifications is to be further discussed.


Agreement
· If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events.
· An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event.
· Note: At least frequency hopping event is considered as semi-static event.


Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.

Agreement
· If DMRS bundling and UL beam switching for multi-TRP operation are configured simultaneously, UL beam switching for multi-TRP operation constitutes an event that violates power consistency and phase continuity.
· FFS: UL beam switching for multi-TRP operation is regarded as a semi-static event.
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