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Introduction
[bookmark: OLE_LINK33]In this contribution, we discuss the remaining issues on UL control enhancements, including
· [bookmark: OLE_LINK30]PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP,
· Type 1 HARQ-ACK codebook construction for PDSCHs scheduled by DCI format 1_1 and 1_2, 
· [bookmark: OLE_LINK59]Type 2 codebook in Rel-16 considering different DAI bit widths in different DCI formats,
· [bookmark: OLE_LINK62]PUCCH resource determination for reduced size of DCI field,
· [bookmark: OLE_LINK43]More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH with the same priority,
· Cancellation timeline low priority transmission, and
· Determination of the priority of A-SRS triggered by other DCI formats.
[bookmark: OLE_LINK72][bookmark: OLE_LINK37][bookmark: OLE_LINK41][bookmark: OLE_LINK77][bookmark: OLE_LINK60][bookmark: OLE_LINK28][bookmark: OLE_LINK13][bookmark: OLE_LINK17]PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP
In the RAN1#100bis-e meeting, there was a deep discussion around that UE does not report the capability of the UE feature 11-4a which is based on the agreement reached in RAN1#99 list as below. 
	11-4a
	Monitoring a DCI format (from the formats 0_1/1_1/0_2/1_2) scheduling PDSCH with different HARQ-ACK priorities or PUSCH with different priorities when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP



	Agreement
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional


[bookmark: OLE_LINK10][bookmark: OLE_LINK48]This agreement is just for the case that a UE is capable of the UE feature 11-4a. However, it is not clear how to indicate the priority of HARQ-ACK or PUSCH when the UE is not capable of this feature but both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP. FL gives the following two suggestions for this case [1]:
· [bookmark: OLE_LINK69]Alt-1: The UE is expected to assume fixed priority by DCI format (i.e., low priority for DCI format 0_1/1_1, high priority for DCI format 0_2/1_2).
· [bookmark: OLE_LINK84]Alt-2: The UE is expected to assume low priority for DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2. 
[bookmark: OLE_LINK79][bookmark: OLE_LINK11]In our opinion, if a UE is not capable of this feature, at least exist the following two comprehensions: 
· [bookmark: OLE_LINK57][bookmark: OLE_LINK26][bookmark: OLE_LINK81][bookmark: OLE_LINK73]Comprehension 1: Neither DCI format 0_1/1_1 nor DCI format 0_2/1_2 can indicate the priority of HARQ-ACK or PUSCH by 1 bit priority indicator field.
· [bookmark: OLE_LINK70]Comprehension 2: Only one of the DCI formats (i.e. DCI format 0_1/1_1) cannot indicate the priority of HARQ-ACK or PUSCH by 1 bit priority indicator, and another DCI format (i.e. DCI format 0_2/1_2) can still indicate the priority of HARQ-ACK or PUSCH by 1 bit priority indicator field.
[bookmark: OLE_LINK74][bookmark: OLE_LINK80][bookmark: OLE_LINK75][bookmark: OLE_LINK27][bookmark: OLE_LINK29][bookmark: OLE_LINK94]Obviously, if we accept comprehension 1, Alt-1 is more reasonable, otherwise Alt-2 is suitable as it is no need to define another way to indicate the priority. However, we think a UE without the capability of this feature is the result of the UE cannot distinguish 1 bit priority indicator field in both DCI format 0_1/1_1 and DCI format 0_2/1_2 simultaneously, that means the UE can distinguish 1 bit priority indicator field in either DCI formats 0_1/1_1 or DCI format 0_2/1_2. Therefore, we accept Comprehension 2 and support Alt-2. 
[bookmark: OLE_LINK90]Proposal 1: If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume HARQ-ACK/PUSCH with low priority scheduled by DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2.
[bookmark: OLE_LINK39][bookmark: OLE_LINK24]Type 1 HARQ-ACK codebook construction for PDSCHs scheduled by DCI format 1_1 and 1_2
[bookmark: OLE_LINK31][bookmark: OLE_LINK36]The size of Type 1 HARQ-ACK codebook is determined by the set of candidate PDSCH receiving occasions MA,C, which is determined by the K1 set and TDRA table. The current spec constructs Type 1 HARQ-ACK codebook based on the K1 set and TDRA table only for DCI format 1_0 and DCI format 1_1. However, if a UE is configured to monitor PDCCH for DCI format 1_2 to schedule a PDSCH, the current spec cannot multiplex the HARQ-ACK information corresponding to a PDSCH to Type 1 HARQ-ACK codebook. The last meeting discussed the value of K1 set of HARQ-ACK codebook for DCI format 1_2, and the TDRA table is ignored. Therefore, we give the following TP for the determination of the K1 set and TDRA table for Type 1 HARQ-ACK codebook construction for PDSCHs scheduled by DCI format 1_0, 1_1 and 1_2.
[bookmark: OLE_LINK76]Proposal 2: Adopt following text change for clause 9 in TS 38.213.
--------------------------------------------Text Proposal 2 for Section 9.1 in TS38.213 [2]------------------------------------
	[bookmark: _Toc26719407][bookmark: _Toc29917294][bookmark: _Toc29899139][bookmark: _Toc36498168][bookmark: _Toc29899557][bookmark: _Toc20311582][bookmark: _Ref505248562][bookmark: _Toc29894840][bookmark: _Toc12021470][bookmark: OLE_LINK98]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a) [bookmark: OLE_LINK50]If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: OLE_LINK45][bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK-ForDCI-Format1-2 for DCI format 1_2
d)	If the UE is configured to monitor PDCCH for both DCI format 1_1 and DCI format 1_2 for serving cell [image: ], [image: ] is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCI-Format1-2 for DCI format 1_2.
b)	 If the HARQ-ACK codebook is indicated as low priority, on a set of row indexes [image: ] of a table that is provided either 
a) by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], if the UE is configured to monitor PDCCH for DCI format 1_0, 
b) [bookmark: OLE_LINK53]or by the union of the first set of row indexes and a second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_1 but not configured to monitor DCI format 1_2, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 
c) or by the union of the first set of row indexes and a third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_2 but not configured to monitor DCI format 1_1, if provided by pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config, 
d) or by the union of the first set of row indexes, the second set of row indexes and the third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0, DCI format 1_1 and DCI format 1_2, if provided by pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config,
if the HARQ-ACK codebook is indicated as high priority, on a set of row indexes [image: ] of a table that is provided either
a) by a first set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 but not configured to monitor DCI format 1_2, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 
b) or by a second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_2 but not configured to monitor DCI format 1_1, if provided by pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config, 
c) or by the union of the first set of row indexes and the second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2, if provided by pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config,
associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
[bookmark: OLE_LINK85]<---------------------------Other parts are omitted ------------------------------->
[bookmark: OLE_LINK82]If a UE is provided dl-DataToUL-ACK, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell. 
If a UE is provided dl-DataToUL-ACK-ForDCI-Format1-2, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK-ForDCI-Format1-2 for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
<---------------------------Other parts are omitted ------------------------------->


[bookmark: OLE_LINK61]Type 2 codebook in Rel-16 considering different DAI bit widths in different DCI formats
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]The C-DAI field in DCI format 1_1 is 2 bits if only one serving cell is configured in the DL, and in DCI format 1_2 is configured as 0, 1, or 2 bit. The C-DAI is used to find HARQ-ACK bit position in Type 2 HARQ-ACK codebook. If the first HARQ-ACK bit corresponding to a first PDSCH scheduled by DCI format 1_1 and the second HARQ-ACK bit corresponding to a second PDSCH scheduled by DCI format 1_2 are multiplexed into a same dynamic HARQ-ACK codebook, and bit length of C-DAI in DCI format 1_1 and in DCI format 1_2 is different, according to current pseudo-code in TS38. 213, the gNB cannot correctly find the HARQ-ACK bit position for the first HARQ-ACK bit and the second HARQ-ACK bit. In the RAN1#100bis-e meeting, it raised below five options to address this issue [1].
	· [bookmark: OLE_LINK38]Option 1:  if the size of DAI field between DCI format 1_2 and 1_0/1_1 is different, a UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_0/1_1 in the same HARQ-ACK codebook.
· Option 2: The size of DAI field is the maximum of the bit widths for the DCI formats.
· [bookmark: OLE_LINK21][bookmark: OLE_LINK42]Option 3: When a UE is configured DCI format 1_0 and/or with DCI format 1_1 and DCI format 1_2 for scheduling same priority traffic, the bit-width of the DAI fields is same.
· Option 4. A minor modification in procedure of generation of codebook is to support different DAI bit-width. Generally, 2-bit DAI and 1-bit DAI is transformed to reference DAI value and the reference DAI value is used to determine HARQ-ACK bit location. (see TP in the table below)  
· Option 5: Use only 1-bit (e.g. LSB) of 2-bit counter-DAI in DCI format 1_0/1_1 if 1-bit counter-DAI is configured in DCI format 1_2


[bookmark: OLE_LINK68][bookmark: OLE_LINK86]Option 1 solves this problem by an easiest way which is suitable in CR stage but may be adverse in flexibility, while Option 3 solve this problem by gNB configuration that makes the length of DAI in different DCI formats that schedule different HARQ-ACK corresponding to different PDSCH multiplexed in a same dynamic HARQ-ACK codebook is the same. In our opinion, Option 1 and Option 3 are both appropriate compared with other options as they have made minor impacts to current specification. Therefore, we give following proposal:
[bookmark: OLE_LINK91][bookmark: OLE_LINK22]Proposal 3: If both DCI format 1_1 and DCI format 1_2 are configured to scheduling different PDSCHs,
· A UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_1 in the same HARQ-ACK codebook. or,
· A UE is expect the bit-width of the DAI fields in different DCI format is same.
PUCCH resource determination for reduced size of DCI field
[bookmark: OLE_LINK87][bookmark: OLE_LINK66]Currently, the PUCCH resource indicator field in DCI format 1_2 can be configured as 0, 1, 2, or 3. But the current spec in Clause 9.2.3 of TS 38.213 does not explain which PUCCH resource in a PUCCH resource set should be chosen to transmit the HARQ-ACK when PUCCH resource indicator field is configured to 0 bit. At the last meeting, the following four options were given to solve this issue [1].
	· Option 1: Expand table, such that 0 bits PRI refers to the first PUCCH resource index.
· Option 2: Use an expression accounting for the number of CCEs, the index of the first CCE, and the number of PUCCH resources in the PUCCH resource set.
· Option 2a: Reuse the current expression from TS 38.213 for PUCCH resource sets with more than 8 PUCCH resources.
· Option 2b: An alternative expression.
·  Option 3: As Option 2, but expanded to also 1 and 2 bits field size PRI.


Based on the discussion, the following potential proposal was suggested by FL:
	Potential proposal:
· [bookmark: OLE_LINK63]PUCCH resources corresponding to a PUCCH resource allocation field with 3/2/1/0 bits are the first 8/4/2/1 configured PUCCH resources.


In our opinion, as other companies commented, Option 2 will increase the PDCCH blocking probability when up to two PUCCH resources could be distinguished by CCE. Besides, it seems that Option 2 is not as intuitive and concise as Option 1. In addition, Option 3 is not suitable for Rel-16 maintenance stage as it has a larger impact on exist spec compared with another two options. Therefore, we support Option 1 to determinate the PUCCH resource in a PUCCH resource set when the PRI field with 0 bit.
[bookmark: OLE_LINK92]Proposal 4: PUCCH resources corresponding to a PUCCH resource allocation field with 0 bits are the first configured PUCCH resources in a given PUCCH resource set.
[bookmark: OLE_LINK7]More than one PUCCH carrying HARQ-ACK overlapping with a PUSCH with the same priority
After the last meeting, a PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config should be confined within the sub-slot associated to the PUCCH-Config. Then there would be a case that one slot based PUSCH transmission overlaps with more than one PUCCHs carrying HARQ-ACK/SR/CSI. For SR and CSI, this overlap would be solved by reusing the current method. As for HARQ-ACK, as shown in Figure 1, due to there is no solution to this overlap in the existing spec, it is necessary to clarify how to solve this problem.
[image: ]
Figure 1 Two sub-slot based PUCCH resources overlap with a slot based PUCCH with the same priority
[bookmark: OLE_LINK12][bookmark: OLE_LINK58][bookmark: OLE_LINK6][bookmark: OLE_LINK15]At the Rel-16 maintenance stage, this overlap can be solve by some easy multiplexing approaches, e.g. multiplex the first sub-slot based PUCCH carrying HARQ-ACK satisfying the timeline on PUSCH and drop the remaining sub-slot based PUCCH(s) carrying HARQ-ACK, rather than avoid such overlapping by restrict the configuration of gNB as the consequence is not conductive to the latency and scheduling flexibility for URLLC traffic. It is noted that high priority channel carry URLLC traffic generally, it can be scheduled at any time and cannot be delayed, which leads to the first sub-slot based HARQ-ACK which satisfies the timeline may not be the first HARQ-ACK in the time domain, but the second HARQ-ACK in some cases, which can be shown as Figure 2. 
[image: ]
Figure 2 Timeline for the first HARQ-ACK and the second HARQ-ACK
[bookmark: OLE_LINK8][bookmark: OLE_LINK5]Proposal 5: If more than one sub-slot based PUCCHs carrying HARQ-ACK overlap with one PUSCH with the same priority simultaneously, the UE multiplexes the first sub-slot based HARQ-ACK satisfying the timeline condition on the PUSCH in the same way as Rel-15, and the remaining sub-slot based PUCCH(s) carrying HARQ-ACK will be dropped.
[bookmark: OLE_LINK25][bookmark: OLE_LINK71]Cancellation timeline for low priority transmission
In RAN1#99 meeting, the following agreements were reached. 
	Agreements:
[bookmark: OLE_LINK18]When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 
· [bookmark: OLE_LINK23]The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where
· Tproc,2 is corresponding to UE processing time capability for the carrier. 
· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission


The main purpose of this agreement is to make low priority UL transmissions transmit as many symbols as possible to avoid waste of resources without affecting high priority UL transmissions. The RAN1#100b-e meeting gives three interpretations of this agreement [3]:
	· [bookmark: OLE_LINK9][bookmark: OLE_LINK96]Interpretation 1: Tproc,2+d1 is the latest time for cancellation --> the UE could cancel before Tproc,2+d1, but the UE is not allowed to cancel after Tproc,2+d1.
· Interpretation 2: Tproc,2+d1 is the exact point/time for cancellation --> the UE is not allowed to cancel before or after Tproc,2+d1.
· [bookmark: OLE_LINK2][bookmark: OLE_LINK105][bookmark: OLE_LINK19]Interpretation 3: The UE is not required to cancel earlier than Tproc,2+d1 --> the UE is allowed to cancel before or after Tproc,2+d1 (certainly, the UE has to cancel no later than the start of the high priority UL transmission).


[bookmark: OLE_LINK3][bookmark: OLE_LINK16][bookmark: OLE_LINK110][bookmark: OLE_LINK116]Literally, the above agreement expects the cancellation time of low priority UL transmission as a certain point/time, which is in line with Interpretation 2. However, some companies worry that Interpretation 2 is too strict to implement for some UEs. More flexibility of cancellation time is proposed to change the previous agreement. Therefore, Interpretation 1 and Interpretation 3 are supported by many companies, but Interpretation 1 and Interpretation 3 are not conducive to the efficiency of resource utilization as the cancellation time could be before Tproc,2+d1. The flexibility could extend to the time after Tproc,2+d1. Therefore, the following Interpretation 2a inherits the original purpose of previous agreement and achieve a compromise between implementation feasibility and resource efficiency while does not affect high priority UL transmission.
[bookmark: OLE_LINK103][bookmark: OLE_LINK89]Interpretation 2a: Tproc,2+d1 is the earliest time for cancellation --> the UE could cancel at or after Tproc,2+d1 and before the first symbol of high priority transmission, but the UE is not allowed to cancel before Tproc,2+d1.
The detailed arguments are showed as following to support Interpretation 2a.
a) Interpretation 2a is beneficial for UE to transmit more symbols as much as possible. When UE transmits the low priority transmission, it can simultaneously prepares the high priority transmission. As shown in Figure 3, the cancellation time is within the scope of gap1. The symbols for low priority transmissions before Tproc,2+d1 can always be assumed as valid by the gNB and they can be used to decode or combine with retransmission of low-priority transmissions. The symbols after Tproc,2+d1 may be assumed valid by gNB which depending on the gNB capability for blind decoding. The low priority transmission is more likely to be received correctly if more transmission symbols are kept as possible.
[image: ]
Figure 3 A high priority UL transmission overlaps with a low priority UL transmission
[bookmark: OLE_LINK112]But for Interpretation 1, if the cancellation can starts anywhere before the timeline, i.e., the cancellation may occur within the scope of gap2, much of symbols of the low priority transmissions are cancelled by UE and the symbols before the time line Tproc,2+d1 are assumed invalid by gNB, the low priority transmissions decoding will be definitely failed which lead to the retransmission of the low priority transmissions. Moreover the resource between the cancellation starting point and the timeline Tproc,2+d1 is also wasted as it is late to reschedule a new transmission in the wasting symbols.
[bookmark: OLE_LINK14]The pros and cons between Interpretation 1 and Interpretation 2a are listed in Table 1.
Table1 Comparison of Interpretation 1 and Interpretation 2a
	
	Whether the cancellation timeline is a specific time point
	Waste of transmission resources
	Valid symbols of low priority assumed in gNB
	The probability of successful decoding of the low priority transmission 

	Interpretation 1
	No
	Serious（gap1+gap2 in Figure 3）
	All invalid
	Definitely Not

	Interpretation 2a
	No
	Slight（gap1 in Figure 3, generally 0~2 symbols）
	Valid from the first symbol to Tproc,2+d1
	Yes, high probability if less symbols are canceled


b) For the collision caused by SFI, the current spec in TS 38.213 handles such collision as below. It means a UE can cancel a number of symbols no smaller than TProc,2, which is equivalent to that TProc,2 after the last symbol of a CORESET is the earliest time for cancellation. Similarly, this principle can also be used to solve the collision between UL transmissions with different priorities.
	11.1	Slot configuration
<---------------------------Other parts are omitted ------------------------------->
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding UE processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 
<---------------------------Other parts are omitted ------------------------------->


[bookmark: OLE_LINK88]Some companies may worry about that low priority UL transmission is actually cancelled at a specific point in time whereas the high priority transmission starts immediately after or ever earlier than this cancellation time. This problem exists for all the above Interpretations. For example, for Interpretation 1, if d1 = 2 and d2 = 0, the UE actually cancels the low priority transmission at the Tproc,2+d1-1 symbol, then the first symbol of the high priority transmission will also be canceled. This problem can be solved by the schedule of the gNB because the gNB has the knowledge of d1 and d2 from the UE. Alternatively, straightforwardly restricting d1 <d2 is also a valid approach.
[bookmark: OLE_LINK93]Proposal 6: When a high priority UL transmission overlaps with a low priority UL transmission in a slot, the UE is expected to cancel the low priority UL transmission no earlier than Tproc,2+d1 after the end of PDCCH scheduling the high-priority transmission.
Determination of the priority of A-SRS triggered by other DCI formats
[bookmark: OLE_LINK20][bookmark: OLE_LINK78]In the RAN1 #100 e-Meeting, there are two options (listed below) discussed for the determination of priority of A-SRS, but this issue was not addressed in the RAN1 #100bis e-Meeting. 
	Proposal:
Down-select in this meeting from:
· Option 1 (12 companies): Priority of A-SRS should follow the priority indicator carried in the DCI that triggers the A-SRS.
· Option 2 (9 companies): For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.


[bookmark: OLE_LINK44][bookmark: OLE_LINK4]For these two options, Option 1 can enable high priority A-SRS by introducing an artificial linkage with the priority indication in the scheduling DCI. Such linkage is unreasonable since the priority of A-SRS has nothing to do with the priority of the scheduled PUSCH or priority of HARQ-ACK associated with the scheduled PDSCH. This would either complicate gNB’s scheduling in order to avoid the mismatch of these priorities or make unnecessary dropping of other low priority transmissions due to artificially prioritizing a transmission from low priority to high priority. On the other hand, if gNB would like to have a quick A-SRS triggering to improve link adaptation, it is much easier for gNB to adopt option 2 just avoiding the collision with other UL transmissions. Therefore, Option 2 is preferred. 
[bookmark: OLE_LINK67][bookmark: OLE_LINK34]Proposal 7: For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume HARQ-ACK/PUSCH with low priority scheduled by DCI format 0_1/1_1, and to follow the indicated priority (low or high) in the scheduling DCI format for DCI format 0_2/1_2.
Proposal 2: Adopt following text change for clause 9 in TS 38.213.
--------------------------------------------Text Proposal 2 for Section 9.1 in TS38.213 [2]------------------------------------
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL BWP
a) If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: _GoBack]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK-ForDCI-Format1-2 for DCI format 1_2
d)	If the UE is configured to monitor PDCCH for both DCI format 1_1 and DCI format 1_2 for serving cell [image: ], [image: ] is provided by the union of dl-DataToUL-ACK for DCI format 1_1 and dl-DataToUL-ACK-ForDCI-Format1-2 for DCI format 1_2.
b)	 If the HARQ-ACK codebook is indicated as low priority, on a set of row indexes [image: ] of a table that is provided either 
a) by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], if the UE is configured to monitor PDCCH for DCI format 1_0, 
b) or by the union of the first set of row indexes and a second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_1 but not configured to monitor DCI format 1_2, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 
c) or by the union of the first set of row indexes and a third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0 and DCI format 1_2 but not configured to monitor DCI format 1_1, if provided by pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config, 
d) or by the union of the first set of row indexes, the second set of row indexes and the third set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_0, DCI format 1_1 and DCI format 1_2, if provided by pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config,
if the HARQ-ACK codebook is indicated as high priority, on a set of row indexes [image: ] of a table that is provided either
a) by a first set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 but not configured to monitor DCI format 1_2, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, 
b) or by a second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_2 but not configured to monitor DCI format 1_1, if provided by pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config, 
c) or by the union of the first set of row indexes and the second set of row indexes if the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2, if provided by pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationList-ForDCIFormat1_2 in pdsch-Config,
associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
<---------------------------Other parts are omitted ------------------------------->
If a UE is provided dl-DataToUL-ACK, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK for the active DL BWP of a corresponding serving cell. 
If a UE is provided dl-DataToUL-ACK-ForDCI-Format1-2, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by dl-DataToUL-ACK-ForDCI-Format1-2 for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
<---------------------------Other parts are omitted ------------------------------->



Proposal 3: If both DCI format 1_1 and DCI format 1_2 are configured to scheduling different PDSCHs,
· A UE is not expected to multiplex HARQ-ACK for PDSCH scheduled by DCI format 1_2 and HARQ-ACK for PDCSH scheduled by DCI format 1_1 in the same HARQ-ACK codebook. or,
· A UE is expect the bit-width of the DAI fields in different DCI format is same.
Proposal 4: PUCCH resources corresponding to a PUCCH resource allocation field with 0 bits are the first configured PUCCH resources in a given PUCCH resource set.
Proposal 5: If more than one sub-slot based PUCCHs carrying HARQ-ACK overlap with one PUSCH with the same priority simultaneously, the UE multiplexes the first sub-slot based HARQ-ACK satisfying the timeline condition on the PUSCH in the same way as Rel-15, and the remaining sub-slot based PUCCH(s) carrying HARQ-ACK will be dropped.
Proposal 6: When a high priority UL transmission overlaps with a low priority UL transmission in a slot, the UE is expected to cancel the low priority UL transmission no earlier than Tproc,2+d1 after the end of PDCCH scheduling the high-priority transmission.
Proposal 7: For A-SRS triggered by DL/UL scheduling DCI, it is always treated as low priority for resolving collision between UL transmissions.
Reference
[1] 3GPP RAN1#100b-e meeting, R1-2002784, Summary of email thread [100b-e-NR-L1enh_URLLC-UCI_Enh-02], Moderator (OPPO).
[2] 3GPP TS 38.213-g10, Physical layer procedures for control, Release 16.
[3] 3GPP RAN1#100b-e meeting, R1-2002785, Summary of email thread [100b-e-NR-L1enh_URLLC-UCI_Enh-03], Moderator (OPPO).
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