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[bookmark: OLE_LINK1]At the RAN1#103-e meeting, several issues on intra-UE multiplexing/prioritization were discussed and the following two conclusions were reached. 
	Conclusion
In the following clause from Section 9 of TS 38.213:
“where
· The overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5”
the meaning of “before or after” should be interpreted as follows: A UE checks the overlap between a HP channel and a low priority channel before multiplexing. If there is an overlap, the LP channel gets cancelled. If not, a UE performs multiplexing across the HP channels. If then there is an overlap with a LP channel, the LP channel gets cancelled.
Conclusion
On the issue of cancellation due to collision with semi-static DL symbols and SSB, re-open the topic in RAN1#104-e but only discuss it during the second phase if there is a clear, workable, proposal available. Otherwise, conclude during the first phase that RAN1 could not reach a consensus and that the UE behavior remains the same as in Rel. 15.


In this contribution, we discuss the remaining issues for intra-UE prioritization.
Discussion
Order of Intra-UE Multiplexing and Prioritization
Processing order of intra-UE prioritization and multiplexing was extensively discussed in last meetings and a 9-step solution was proposed as below in [1]:
· Step 1: For LP, final PUCCH resource for HARQ-ACK is determined based on the overriding procedure.
· Step 2: Each individual LP PUCCH/PUSCH (before any multiplexing) that collides with semi-static DL symbols and/or SSB symbols is cancelled.
· Step 3: For LP, overlapping PUCCH/PUSCH channels are multiplexed.
· Step 4: For HP, each individual HP PUCCH/PUSCH (before any multiplexing, and (including or not including?) any intermediate PUCCH resource for HARQ-ACK in the middle of the overriding procedure) that collides with semi-static DL symbols and SSB symbols is cancelled.
· Step 5: If there is collision between HP and LP PUCCHs/PUSCHs, LP channels are cancelled.
· Step 6: For HP, final PUCCH resource for HARQ-ACK is determined based on the overriding procedure. (If it collides with semi-static DL symbols and/or SSB symbols, it is cancelled?)
· Step 7: For HP, overlapping PUCCH/PUSCH channels are multiplexed.
· Step 8: If there is collision between HP and LP PUCCHs/PUSCHs, LP channels are cancelled.
· Step 9: If there is collision between high and/or low priority PUCCH/PUSCHs and semi-static DL symbols, it/they will be dropped.
But there are still some unclear issues in the following aspects:
1. It is not clear whether intermediate PUCCH resource in multiplexing procedure should be cancelled by semi-static DL symbols or SSB symbols
In our understanding, to avoid UCI dropping, gNB should not indicate a final PUCCH resource overlapping with semi-static DL symbols or SSB symbols, but it is possible that an intermediate PUCCH resource may overlap with semi-static DL symbols or SSB symbols. Considering that an intermediate PUCCH resource is not actually transmitted, it should not be dropped since the UCI carried by the intermediate PUCCH resource can be finally multiplexed on other PUCCH/PUSCH resources. As an example shown in Figure 1, HP PUCCH-1 overlaps with HP PUCCH-2 and the intermediate HP PUCCH-3 overlaps with a semi-static DL symbol. If HP PUCCH-3 is dropped, it means that all UCIs carried by HP PUCCH-1 and HP PUCCH-2 should be dropped, but the UCI can be multiplexed on HP PUSCH as shown in the figure, hence HP PUCCH-3 should not be dropped. Multiplexing between HP PUCCH-3 and HP PUSCH is performed, and finally HP PUSCH is transmitted with UCI multiplexing.


[bookmark: _Ref61257400]Figure 1  The intermediate PUCCH resource conflict with semi-static DL symbols
2. It is not clear whether the intermediate HP PUCCH resource in multiplexing or overriding procedure which overlaps with semi-static DL symbols or SSB symbols should cancel a LP PUCCH/PUSCH resource
Although we consider an intermediate HP PUCCH resource should cancel a LP PUCCH/PUSCH resource, but when the intermediate HP PUCCH resource overlaps with semi-static DL symbols or SSB symbols, it is known to a UE when it determines to cancel a LP PUCCH/PUSCH resource, UE should consider that the intermediate HP PUCCH resource which overlaps with semi-static DL symbols or SSB symbols would not cancel a LP PUCCH/PUSCH resource to reduce the possibility LP PUCCH/PUSCH dropping. Assuming there is a LP PUCCH overlapping with HP PUCCH-3 in Figure 1, but not overlap with HP PUCCH-1/HP PUCCH-2/HP PUSCH, then UE should finally transmit the LP PUCCH and HP PUSCH (with UCI multiplexing).
To make the intra-UE multiplexing and prioritization procedure clearer, an update eight step solution is proposed below:
· Step 1: Determine all individual LP PUCCH/PUSCH in a slot, the individual LP PUCCH/PUSCHs are determined before any multiplexing and after PUCCH overriding procedure;(LP PUCCH overriding is performed in this step)
· Step 2: Each individual LP PUCCH/PUSCH that collides with semi-static DL symbols and/or SSB symbols is cancelled;
· Step 3: Multiplexing between LP PUCCH/PUSCHs are performed; (Multiplexing between multiple CSIs is also included in this step; the intermediate LP PUCCH/PUSCHs in the middle of multiplexing are not cancelled when collides with semi-static DL symbols and/or SSB symbols)
· Step 4: Determine all individual HP PUCCH/PUSCH in a slot, the individual HP PUCCH/PUSCHs are determined before any multiplexing procedure (The PUCCH resource associated with PUCCH overriding procedure are not included in this step), each individual HP PUCCH/PUSCH that collides with semi-static DL symbols and/or SSB symbols is cancelled;
· Step 5: If there is collision between HP PUCCHs/PUSCHs obtained in step 4 and LP PUCCHs/PUSCHs obtained in step 3, LP channels are cancelled;
· Step 6: For HP PUCCHs/PUSCHs obtained in step 4 and HP PUCCH resources associated with PUCCH overriding procedure, multiplexing or PUCCH overriding between HP channels are performed. (The intermediate HP PUCCH/PUSCHs in multiplexing and PUCCH overriding are not cancelled when colliding with semi-static DL symbols and/or SSB symbols);
· Step 7: For each of the intermediate and final HP PUCCH/PUSCHs obtained in step 6, if it does not collides with semi-static DL symbols and/or SSB symbols and overlaps with LP PUCCH/PUSCHs obtained in step 5, the LP channels are cancelled;
· Step 8: For LP PUCCHs/PUSCHs obtained in step 7 and final HP PUCCHs/PUSCHs obtained in step 6, if there is collision with semi-static DL symbols and/or SSB symbols, it/they will be dropped.
According to the steps given above, the UE behavior should be clear. Hence, we propose the above steps for intra-UE multiplexing and prioritization are supported.
Proposal 1: For intra-UE multiplexing and prioritization, the following steps are proposed:
· Step 1: Determine all individual LP PUCCH/PUSCH in a slot, the individual LP PUCCH/PUSCHs are determined before any multiplexing and after PUCCH overriding procedure;(LP PUCCH overriding is performed in this step)
· Step 2: Each individual LP PUCCH/PUSCH that collides with semi-static DL symbols and/or SSB symbols is cancelled;
· [bookmark: OLE_LINK19][bookmark: OLE_LINK20]Step 3: Multiplexing between LP PUCCH/PUSCHs are performed; (Multiplexing between multiple CSIs is also included in this step; the intermediate LP PUCCH/PUSCHs in the middle of multiplexing are not cancelled when collides with semi-static DL symbols and/or SSB symbols)
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Step 4: Determine all individual HP PUCCH/PUSCH in a slot, the individual HP PUCCH/PUSCHs are determined before any multiplexing procedure (The PUCCH resources associated with PUCCH overriding procedure are not included in this step), each individual HP PUCCH/PUSCH that collides with semi-static DL symbols and/or SSB symbols is cancelled;
· Step 5: If there is collision between HP PUCCHs/PUSCHs obtained in step 4 and LP PUCCHs/PUSCHs obtained in step 3, LP channels are cancelled;
· Step 6: For HP PUCCHs/PUSCHs obtained in step 4 and HP PUCCH resources associated with PUCCH overriding procedure, multiplexing or PUCCH overriding between HP channels are performed. (The intermediate HP PUCCH/PUSCHs in multiplexing and PUCCH overriding are not cancelled when colliding with semi-static DL symbols and/or SSB symbols);
· Step 7: For each of the intermediate and final HP PUCCH/PUSCHs obtained in step 6, if it does not collides with semi-static DL symbols and/or SSB symbols and overlaps with LP PUCCH/PUSCHs obtained in step 5, the LP channels are cancelled;
· Step 8: For LP PUCCHs/PUSCHs obtained in step 7 and final HP PUCCHs/PUSCHs obtained in step 6, if there is collision with semi-static DL symbols and/or SSB symbols, it/they will be dropped.
A text proposal is provided below for intra-UE multiplexing and prioritization in section 9 of 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc60601307]9	UE procedure for reporting control information
<Unchanged text omitted>
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of same priority indexes, including repetitions if any, the UE cancels the PUCCH and/or PUSCH transmissions if a set of symbols of PUCCH and/or PUSCH transmissions are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, or indicated to the UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, and then resolves the overlapping for PUCCH and/or PUSCH transmissions of same priority indexes, as described in Clauses 9.2.5 and 9.2.6.
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, and during the multiplexing among channels of larger priority index, if any, as described in Clauses 9.2.5 and 9.2.6; and the overlapping is applicable during PUCCH resource overriding procedure , if any, as described in Clauses 9.2.3
-	if a set of symbols of the channels with larger priority index are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, or indicated to the UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the PUCCH or PUSCH of low priority index which overlaps with the channels with larger priority index would not be cancelled
-	before resolving overlapping among channels of larger priority index, if any, the UE cancels the PUCCH and/or PUSCH transmissions of larger priority index which does not include the PUCCH transmissions associated with PUCCH overriding procedure if a set of symbols of the PUCCH and/or PUSCH transmissions are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, or indicated to the UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks
-	after resolving overlapping among channels of different priority indexes, the UE cancels the PUCCH and/or PUSCH transmissions if a set of symbols of PUCCH and/or PUSCH transmissions are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, or indicated to the UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability
<Unchanged text omitted>
----------------------------------------------------- End of text proposal ------------------------------------------------------
Timeline requirement for cancellation
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, cancellation timeline was defined in specification according to agreements approved in RAN1#101 meeting as following:
	If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
-	 is based on a value of  corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 
-	if the overlapping group includes the first PUCCH
-	if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs, N2 is 5 for , 5.5 for  and 11 for  
-	else, N2 is 10 for =0, 12 for , 23 for , and 36 for ;
-	if the overlapping group includes the first PUSCH 
-	if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, N2 is 5 for , 5.5 for  and 11 for 
-	else, N2 is 10 for =0, 12 for , 23 for , and 36 for ;



For determination the value of   for Tproc,2, it can be seen that the SCS configuration of the PDCCH providing the DCI for the low/high priority channel, and the SCS configuration of the low/high priority channels are considered. However, in case the low/high priority channel is PUCCH, the SCS configuration of PDSCH corresponding to the low/high priority channels is not considered. In cancellation timeline, the processing time of all channels corresponding to the high and low priority channels should be considered, since the processing time of high priority DCI is related with all channels corresponding to high priority channel. For PUCCH transmission, the SCS configuration of corresponding PDCCH and PDSCH should be considered in processing time since different SCS may be used for PDCCH and PDSCH for cross-carrier scheduling, then it is proposed that the SCS configuration of the PDSCH is considered in cancellation time.
Proposal 2: The SCS configuration of the PDSCH corresponding to the overlapping PUCCH should be considered in cancellation time.
A text proposal is provided below for cancellation timeline in section 9 of 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with at least a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
-	 is based on a value of  corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the PDSCHs corresponding to the first PUCCH, the PDSCHs corresponding to the second PUCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 
-	if the overlapping group includes the first PUCCH
-	if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs, is 5 for , 5.5 for  and 11 for  
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
-	if the overlapping group includes the first PUSCH 
-	if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, is 5 for , 5.5 for  and 11 for 
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
----------------------------------------------------- End of text proposal ------------------------------------------------------

Furthermore, for determining the value of N2 for Tproc,2, it is not clear whether PDSCH processing capability of a serving cell with a PDSCH transmission is the same as the PUSCH processing capability of a serving cell with a PUCCH transmission which carries HARQ-ACK for the PDSCH transmission. 
For the sake of simple and clear description, the following expressions are used:
Cap PDCCH: PDSCH processing capability of a serving cell with a PDCCH transmission
Cap PDSCH: PDSCH processing capability of a serving cell with a PDSCH transmission
Cap PUCCH: PUSCH processing capability of a serving cell with a PUCCH transmission
Cap PUSCH: PUSCH processing capability of a serving cell with a PUSCH transmission
There are two understandings on the relationship between Cap PDSCH and Cap PUCCH which carries HARQ-ACK for the PDSCH transmission as below:
· Understanding 1: Cap PDSCH should be the same as Cap PUCCH
· Understanding 2: Cap PDSCH can be different from Cap PUCCH
Based on understanding 1, there is a redundant condition when determining the value of N2 for Tproc,2. For example, if the overlapping group consists of a high priority PUCCH carrying HARQ-ACK, then
1. Cap PUCCH for first PUCCH is the same as Cap PUCCH for second PUCCHs since they are configured on the same serving cell.
2. Cap PDSCH corresponding to the second PUCCHs is the same as Cap PUCCH corresponding to the second PUCCHs based on understanding 1, where the second PUCCHs and the PDSCHs corresponding to the second PUCCHs belongs to the same cell group or PUCCH group;
3. Since Cap PDSCH is the same as Cap PDCCH corresponding to the PDSCH considering that cross-carrier scheduling is not supported for processing capability 2, and Cap PDSCH is the same as Cap PUCCH based on understanding 1, then Cap PDCCH is the same as Cap PUCCH;
It can be seen that Cap PDCCH for the first PDCCH is the same as Cap PDSCH for second PUCCHs. Hence, the following text proposal corresponding to understanding 1 should be considered for 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
-	 is based on a value of  corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 
-	if the overlapping group includes the first PUCCH
-	if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs, is 5 for , 5.5 for  and 11 for  
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
-	if the overlapping group includes the first PUSCH 
-	if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, is 5 for , 5.5 for  and 11 for 
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
----------------------------------------------------- End of text proposal ------------------------------------------------------

Based on understanding 2, some conditions are missing when determining the value of N2 for Tproc,2.
If the overlapping group includes the first PUCCH, PUSCH processing capability for the serving cell with the first PUCCH and second PUCCHs are not considered. For example, if processing capability 2 for PUSCH is not enabled for the serving cell with the first PUCCH or the second PUCCHs, then the smaller value of N2 should not be used in cancellation timeline. But without considering the processing capability 2 for PUSCH in the serving cell with the first PUCCH or the second PUCCHs in cancellation timeline, the smaller value of N2 may be determined, in which case UE may not have sufficient cancellation time. Considering that the processing capability 2 for PUSCH is the same between the first PUCCH and the second PUCCHs, the serving cell of the first PUCCH can be added in the condition to resolve the issue. 
In addition, if the overlapping group includes the first PUSCH, PUSCH processing capability for the serving cell with the second PUCCHs is not considered. Similar as above, without considering the processing time capability 2 for PUSCH in the serving cell with the second PUCCHs in cancellation timeline, the smaller value of N2 may be determined, in which case UE may not have sufficient cancellation time.
Hence, the following text proposal corresponding to understanding 2 should be considered in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
-	 is based on a value of  corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 
-	if the overlapping group includes the first PUCCH
-	if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs and for the serving cell with the first PUCCH, is 5 for , 5.5 for  and 11 for  
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
-	if the overlapping group includes the first PUSCH 
-	if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and for the serving cell with the second PUCCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, is 5 for , 5.5 for  and 11 for 
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 3: It should be clarified which is the correct understanding below and the corresponding text proposal should be adopted:
· Understanding 1: PDSCH processing capability of a serving cell with a PDSCH transmission should be the same as the PUSCH processing capability of a serving cell with a PUCCH transmission corresponding to the PDSCH transmission
· Understanding 2: PDSCH processing capability of a serving cell with a PDSCH transmission can be different with the PUSCH processing capability of a PUCCH transmission corresponding to the PDSCH transmission
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Processing order of UL cancellation by SFI/DG and UL multiplexing
For intra-UE prioritization/multiplexing, the following was agreed in RAN1#102 e-meeting:
	Agreement
Confirm the following working assumption and remove the brackets as follows:
· A UE behavior of handling intra-UE prioritization/multiplexing for overlapping UL transmissions on semi-static flexible symbols is not affected by UL cancellation due to dynamic SFI or [DL grant]
Note: The UE performs prioritization/multiplexing first and once done applies dynamic SFI



However, when a UE is configured by higher layers with parameter SlotFormatIndicator and the UE does not detect a DCI format 2_0 providing a slot format for the slot, the agreement is not reflected in the specification. Hence, a text proposal is provided below for intra-UE prioritization/multiplexing in section 11.1.1 of 38.213.
Proposal 4: Adopt the following TP for section 11.1.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc45699221]11.1.1      UE procedure for determining slot format
<Unchanged text omitted>
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH in the set of symbols of the slot, the UE does not receive the PDSCH in the set of symbols of the slot
-	if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationsPerCell and the set of symbols of the slot are within the remaining channel occupancy duration.
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided enableConfiguredUL, the UE 
[bookmark: _GoBack]-	does not transmit the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6. TS 38.214], or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided enableConfiguredUL, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we analyse the remaining issues for intra-UE prioritization of URLLC and give the following proposals:
Proposal 1: For intra-UE multiplexing and prioritization, the following steps are proposed:
· Step 1: Determine all individual LP PUCCH/PUSCH in a slot, the individual LP PUCCH/PUSCHs are determined before any multiplexing and after PUCCH overriding procedure;(LP PUCCH overriding is performed in this step)
· Step 2: Each individual LP PUCCH/PUSCH that collides with semi-static DL symbols and/or SSB symbols is cancelled;
· Step 3: Multiplexing between LP PUCCH/PUSCHs are performed; (Multiplexing between multiple CSIs is also included in this step; the intermediate LP PUCCH/PUSCHs in the middle of multiplexing are not cancelled when collides with semi-static DL symbols and/or SSB symbols)
· Step 4: Determine all individual HP PUCCH/PUSCH in a slot, the individual HP PUCCH/PUSCHs are determined before any multiplexing procedure (The PUCCH resources associated with PUCCH overriding procedure are not included in this step), each individual HP PUCCH/PUSCH that collides with semi-static DL symbols and/or SSB symbols is cancelled;
· Step 5: If there is collision between HP PUCCHs/PUSCHs obtained in step 4 and LP PUCCHs/PUSCHs obtained in step 3, LP channels are cancelled;
· Step 6: For HP PUCCHs/PUSCHs obtained in step 4 and HP PUCCH resources associated with PUCCH overriding procedure, multiplexing or PUCCH overriding between HP channels are performed. (The intermediate HP PUCCH/PUSCHs in multiplexing and PUCCH overriding are not cancelled when colliding with semi-static DL symbols and/or SSB symbols);
· Step 7: For each of the intermediate and final HP PUCCH/PUSCHs obtained in step 6, if it does not collides with semi-static DL symbols and/or SSB symbols and overlaps with LP PUCCH/PUSCHs obtained in step 5, the LP channels are cancelled;
· Step 8: For LP PUCCHs/PUSCHs obtained in step 7 and final HP PUCCHs/PUSCHs obtained in step 6, if there is collision with semi-static DL symbols and/or SSB symbols, it/they will be dropped.
Proposal 2: The SCS configuration of the PDSCH corresponding to the overlapping PUCCH should be considered in cancellation time.
Proposal 3: It should be clarified which is the correct understanding below and the corresponding text proposal should be adopted:
· Understanding 1: PDSCH processing capability of a serving cell with a PDSCH transmission should be the same as the PUSCH processing capability of a serving cell with a PUCCH transmission corresponding to the PDSCH transmission
· Understanding 2: PDSCH processing capability of a serving cell with a PDSCH transmission can be different with the PUSCH processing capability of a PUCCH transmission corresponding to the PDSCH transmission
Proposal 4: Adopt the following TP for section 11.1.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
11.1.1      UE procedure for determining slot format
<Unchanged text omitted>
For a set of symbols of a slot that are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE does not detect a DCI format 2_0 providing a slot format for the slot
-	the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format
-	the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format, a RAR UL grant, fallbackRAR UL grant, or successRAR
-	the UE receives PDCCH as described in Clause 10.1
-	if the UE is configured by higher layers to receive PDSCH in the set of symbols of the slot, the UE does not receive the PDSCH in the set of symbols of the slot
-	if the UE is configured by higher layers to receive CSI-RS in the set of symbols of the slot, the UE does not receive the CSI-RS in the set of symbols of the slot, except when UE is provided CO-DurationsPerCell and the set of symbols of the slot are within the remaining channel occupancy duration.
-	if the UE is configured by higher layers to receive DL PRS in the set of symbols of the slot, the UE receives the DL PRS
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is not provided enableConfiguredUL, the UE 
-	does not transmit the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6. TS 38.214], or the PRACH in the slot and does not transmit the SRS in symbols from the set of symbols in the slot, if any, starting from a symbol that is after PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	does not expect to cancel the transmission of the SRS, or the PUCCH, or the PUSCH, or the PRACH in symbols from the set of symbols in the slot, if any, starting before a symbol that is after the PUSCH preparation time  for the corresponding PUSCH timing capability [6, TS 38.214] assuming  after a last symbol of a CORESET where the UE is configured to monitor PDCCH for DCI format 2_0 and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0 and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise 
-	if the UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in the set of symbols of the slot and the UE is provided enableConfiguredUL, the UE can transmit the SRS, or PUCCH, or PUSCH, or PRACH, respectively.
----------------------------------------------------- End of text proposal ------------------------------------------------------
References
[1] [bookmark: _Ref61269032]R1-2009770,  Summary #2 of the Remaining Issues on HARQ and Scheduling Enhancements for URLLC, RAN1#103-e, Moderator (Qualcomm)



oleObject1.bin
�

HP PUSCH


HP PUCCH-3


HP PUCCH-1


DL symbols


UL symbols


HP PUCCH-2


slot



image1.emf
HP 

PUSCH

HP PUCCH-3

HP PUCCH-1

DL symbols

DL symbols

UL symbols

UL symbols

HP PUCCH-2

slot


