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This contribution discusses remaining issues from the “Scheduling & HARQ” agenda item, i.e. cancellation of a low priority transmission in case of colliding resources with a high priority transmission and the CBG based retransmission in case of a partially cancelled initial transmission. Corresponding TPs for the suggested corrections are provided. Additionally, the UE behavior for partial cancellation in Rel-15 is clarified and it is proposed to introduce partial cancellation as a UE capability in Rel-16.
Discussions
1.1 Cancellation due to HP/LP collisions due to dynamically scheduled transmission or due to collisions with semi-static configured DL symbols or SSB symbols.
Transmission of UCI when the LP transmission is cancelled
In the RAN1#101-e meeting, the following was agreed.
	Agreement #1
If a UE is expected to cancel a scheduled low priority PUCCH/PUSCH due to a first DCI scheduling an overlapping high priority channel, the UE is not expected to transmit the scheduled low priority PUCCH/PUSCH due to a second DCI scheduling UCCH/PUSCH that is received after the first DCI.
· Note: The collision between HP PUSCH and LP PUSCH is not covered by this agreement.



The above agreement #1 is captured in the section 9 of 38.213 spec [1] as shown below.
	If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index. Then, if the UE determines to transmit
-	a first PUCCH of larger priority index scheduled by a first DCI format in a first PDCCH reception, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE cancels the transmission of the PUSCH or the second PUCCH before the first symbol overlapping with the first PUCCH transmission. The UE expects that the transmission of the first PUCCH does not start before  after a last symbol of the first PDCCH reception
-	a PUSCH of larger priority index scheduled by a first DCI format in a first PDCCH reception, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE cancels the transmission of the PUCCH before the first symbol overlapping with the PUSCH transmission. The UE expects that the transmission of the PUSCH does not start before  after a last symbol of the first PDCCH reception
where 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
If a UE detects a first DCI format scheduling a PUCCH or PUSCH transmission of larger priority index that would overlap with a PUCCH or PUSCH transmission of smaller priority index, the UE does not expect to transmit the PUCCHs or PUSCHs of the smaller priority index due to a detection of a second DCI format after the detection of the first DCI format.



Based on the above agreement #1 and the spec text, the UE shall cancel the low priority UL channel if it is colliding with the resources of a high priority channel scheduled by any DCI. That can for example mean that the HP DCI that is triggering the cancellation may not be the last one, but even if another later HP DCI would resolve the collision, the originally scheduled LP channel remains cancelled. 

In such case it is not clear how to deal with the UCI (e.g. HARQ-ACK codebook) that is intended to be carried by the LP PUCCH. Take Figure 1 below as an example, when the UE receives the HP DCI, it detects a resource overlap between the HP PUCCH and the LP PUCCH 1 and decides to cancel the LP PUCCH 1. But at this time instance, should the UE also cancel the UCI (e.g. HARQ-ACK codebook) for this slot or should it comply with Rel-15 behavior, and keep the UCI e.g. until N3 symbols before the start of LP PUCCH 1? Note that in Rel-15, the LP PUCCH 1 can be canceled by a later PUCCH (e.g. LP PUCCH 2 in Figure 1) even without any HP PUCCH, and the UCI is still transmitted in LP PUCCH 2. In our view this behavior is preferred also in Rel-16, i.e. in case that the gNB schedules a new LP PUCCH, the UCI handling should follow the Rel-15 rules.
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[bookmark: _Ref46136330]Figure 1 - Transmitting LP UCI in LP PUCCH 2
In the above cases, if the UCI would be cancelled together with the already scheduled LP PUCCH 1, then the performance of the LP service would be greatly decreased. For example, the UCI could be a HARQ-ACK carrying the feedback for multiple transport blocks. To simply cancel it would result in many unnecessary PDSCH re-transmissions. There are therefore good reasons to follow the Rel-15 behavior in order to save the UCI and to protect the overall system performance.
Observation 1: Allowing the UCI to be transmitted in a new PUCCH scheduled by a later LP DCI 2 is according to Rel-15 behavior and helps significantly to protect the performance of the service associated with the LP transmissions, e.g. eMBB.
To keep the UCI does not increase the UE implementation cost compared to Rel-15. In Rel-15, if the LP PUCCH 1 would be cancelled, e.g. due to colliding SSB symbols, the UE still needs to keep the UCI (e.g. HARQ-ACK codebook) until the final DCI can be received. The UCI would then eventually be transmitted in LP PUCCH 2 scheduled by a later LP DCI 2.
If the UCI would be deleted together with the first cancelled PUCCH (e.g. HARQ-ACK), it would be a new behavior introduced in Rel-16. If the gNB would schedule a LP PUCCH 2 by a LP DCI 2, then the spec needs to clarify what other UCI information is supposed to be transmitted in LP PUCCH 2. Or, alternatively, this case should be precluded in Rel-16. That means, that PUCCH overriding of a LP PUCCH should be precluded in case the intermediate PUCCH got cancelled. From the gNB perspective, this would be a limitation to its scheduling flexibility and also result into a performance degradation, because the gNB would need to retransmit the corresponding LP PDSCH later.
Observation 2: Keeping the UCI when an intermediate PUCCH is cancelled is already supported in Rel-15 and does not increase the UE implementation cost. Deleting the UCI together with the cancelled intermediate PUCCH would be a new behavior and requiring more specification impact.
Proposal 1: In case a LP PUCCH is canceled due to resource overlap with a HP transmission, the UCI should be handled according to the procedures defined in Rel-15, and the TP in Annex 1 should be endorsed. 

Collision with semi-static configured DL symbols or SSB symbols
The part above was focusing on dynamical scheduled collisions and is based on the discussions in the Scheduling & HARQ session during the last meeting. The paragraph below is dealing with a similar issue but for collisions with semi-static configured DL symbols or with SSB symbols, which was discussed during the “inter UE multiplexing session”. There, the following agreement #2 was achieved:
	Agreement #2
After the UE determines the overlapping PUCCH or PUSCH for multiplexing/prioritization, the UE cancels the PUCCH or PUSCH that has overlapping with semi-static configured DL symbols or SSB symbols, and then the multiplexing/prioritization is performed among the non-cancelled overlapping transmissions.



Based on the summary of 101-e-NR-L1enh-URLLC-InterUE-01 [3], the common understanding for agreement #2 is that the UE shall firstly follow Rel-15 behavior to determine the final PUCCH/PUSCH, i.e. not consider any “intermediate” overlapping channel. Then, the UE cancels the channel(s) if they are colliding with semi-static configured DL symbols or SSB symbols. Finally the UE performs multiplexing/ prioritization among the non-cancelled overlapping transmissions. In our view, there is a misalignment between the Agreement #2 and the Agreement #1, which we elaborate on below.

Agreement #2 defines the UE behavior for the case illustrated in Figure 2 below. The HP PUCCH is colliding with a LP PUCCH and with a SSB. Firstly the resource overlap between HP PUCCH and SSB is resolved. Thus, in the example from Figure 2, the HP PUCCH is cancelled. Therefore, there is no resource overlap between HP PUCCH and LP PUCCH and the LP PUCCH should be transmitted.
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[bookmark: _Ref46240442]Figure 2 – HP PUCCH colliding with LP PUCCH and with SSB

A misalignment with Agreement #1 occurs when the overlapping resources are determined based on the final DCI. Consider Figure 3 below for illustration: 

[image: ]
[bookmark: _Ref46245686]Figure 3 - Collison between HP PUCCH and SSB
In the example of Figure 3 it is not clear whether the LP PUCCH 1 shall be transmitted or cancelled in case an intermediate HP PUCCH overlaps an LP PUCCH but not with SSB and as shown in Figure 3:
· Following agreement #2, the collision handling is done based on the final DCI. This would mean that the overlap is determined among LP PUCCH 1, HP PUCCH 2 and SSB in Figure 3. It means when the UE receives the intermediate HP DCI 1 (i.e. it has not received HP DCI 2 yet), the UE will not resolve the collisions between HP PUCCH 1 and LP PUCCH1. Instead the UE will wait to receive the final DCI for the HP PUCCH, i.e. until the DCI scheduling the HP PUCCH 2, and then it will resolve any the collision based on HP PUCCH 2. Thus LP PUCCH 1 will be transmitted.
· Following agreement #1, the UE will resolve the collision between the HP PUCCH 1 and LP PUCCH 1 when it receives HP DCI 1. It means the UE will not wait for any final DCI. Thus LP PUCCH 1 will be canceled.

Thus it seems that there is an ambiguity between the two agreements when the UE determines the overlap between HP/LP UL channel and SSB. In agreement #1, the decision is not based on the final DCI, but in agreement #2 it is based on final DCI. 

It will be easier for the UE implementation if the overlap determination could always be based on any DCI then the UE can do the cancellation as soon as the HP DCI is received. So, in order to resolve the ambiguity, we prefer to align the determination of overlapping channels based on intermediate DCIs instead of the last one.  Thus, we make the following proposals and the corresponding TP to capture agreement#2 in the spec below. 
Proposal 2: The collision between PUCCH/PUSCH and SSB is handled first, and then the UE handles the collision between LP channel and HP channel. 
Proposal 3: In case of dynamical scheduled PUCCH/PUSCH colliding with semi-static configured DL symbols or with SSB symbols, the resource overlap is determined based any DCI. The TP in Annex 2 is endorsed:
1.2 Partial cancellation
Rel-15 behavior
In the email thread 101-e-NR-UEFeatures-Others-01 [1], it was discussed whether to introduce a capability for partial cancellation. That is, for the UE not supporting this capability, including Rel-15 UEs, partial cancellation is not supported. Before discussing this issue, it would be better to clarify the UE’s behaviour in Rel-15. The Rel-15 spec text is copied below. Based on this text, it may be misunderstood that Rel-15 already supports partial cancellation which is not correct according to the agreements that have been achieved.
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 1_0, DCI format 1_1, or DCI format 0_1 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 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 1_0, DCI format 1_1 or DCI format 0_1 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

The agreement from RAN1#94 shown below precludes partial cancellation for RRC configured PUCCH/PUSCH.
	RAN1#94 Agreements:
Update the #92bis agreement as follows:
For cancellation of RRC configured transmission or reception by SFI or DCI, the cancellation is for a unit of transmission/reception if any OFDM symbol within the unit is cancelled by SFI.
· For RRC configured CSI-RS resource set, the cancellation unit is the CSI-RS resource set
· For RRC configured PDSCH and PUSCH with slot aggregation, the cancellation unit is the whole PDSCH or PUSCH within a slot
· For RRC configured PDSCH, PUCCH, and PUSCH without slot aggregation, the cancellation unit is the whole PDSCH, PUCCH, and PUSCH
· For RRC configured SRS transmission, the cancellation unit is OFDM symbol




In Rel-15, the uplink cancellation unit is the whole PUCCH or PUSCH within a slot rather than partial a PUCCH or PUSCH within a slot. In order to avoid misunderstandings it would be better to clarify this.

Proposed conclusion: Partial cancellation for RRC-configured PUCCH/PUSCH/PRACH is not supported in Rel-15.
Rel-16 behavior
In Rel-16, cancellation due to UL CI and due to collisions between LP/HP channels is introduced. Considering the benefits of partial cancellation in the UL CI case and also for the collision between LP/HP channels case, it is reasonable to introduce an optional capability in Rel-16 to support the partial cancellation.
Proposal 4: Partial cancellation for PUCCH/PUSCH/PRACH is introduced as an optional capability for Rel-16 UEs.

1.3 CBG based re-transmission
In the email thread 101-e-NR-L1enh-URLLC-HARQ&Scheduling-03 [2], CBG based retransmission was discussed.
The problem with CBG based re-transmission is the generation of the TB-CRC in case the initial transmission gets partially cancelled and that these partially cancelled CBGs are scheduled out-of-order in the re-transmissions as illustrated in Figure 4. The TB-CRC shall be sent in the last CBG (CBG#4 in the example of Figure 4). For the calculation of the TB-CRC it is needed that the source bits are supplied in the correct order. If CBGs #3 and #4 are cancelled in the initial transmission, the TB-CRC calculation would stop after CBG #2. The UE would now need CBG #3 to correctly calculate the TB-CRC. But according to the current spec the gNB could schedule any CBG in the first re-TX. To prepare the TB-CRC when previously cancelled CBGs are re-scheduled in out-of-order fashion would have a significant UE implementation impact and should be avoided. Note, that this issue does not exist in Rel-15, because in Rel-15 it is not possible to partially cancel the initial transmission.   
[image: ]
[bookmark: _Ref46756576]Figure 4 Out of order scheduling of CBGs

[bookmark: _GoBack]Observation 3: If the initial transmission becomes partially cancelled, i.e. some CBGs are not transmitted in UL, the UE implementation impact to calculate the TB-CRC would become significant if out-of-order re-scheduling of the previously cancelled CBGs would be allowed. 

Following options have been brought up to solve this issue.
	If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, adopt one of the following options:
•	Option 1: the UE is not expected to be scheduled for a re-transmission of the TB including the last CBG if each of the other CBGs (except for the last one) have either not been transmitted at least once before or are not scheduled for a re-transmission in the same UL grant as the last CBG.
•	Option 1a: The UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
•	Option 2: the TB CRC for the retransmission of the same TB is set to all zeros.
•	Option 3: It is up to UE implementation to generate the TB CRC for the retransmission of the same TB.
•	Option 3a: It is up to UE implementation to determine which values to use as the TB CRC (which may not be the actual TB CRC) for the retransmission of the same TB.
•	Option 4: the minimum processing time for PUSCH scheduled for re-transmission is extended by D symbols.
•	Option 5: The UE is not expected to be scheduled with partial TB for the retransmission.



Option 1 and Option 1a intend to ensure that the cancelled CBGs are re-scheduled in in-order fashion. In our view this is a reasonable approach. It is easy for the UE implementation and we do not see any practical use case why the gNB would want to re-schedule the cancelled transmissions in out-of-order fashion.

Option 2 is also simple for the UE implementation and the negative performance impact would not be large. Note, that the only case where this option degrades the performance is when all CB-CRCs are correct but the TB-CRC still would be wrong. This is a rather unlikely event to happen comparing with the BLER target of typically 10%. But some gNB vendors raised concerns about the gNB implementation for handling the TB-CRC in this situation.

Option 3 does not solve the problem for regarding the UE complexity. It would enforce the UE to calculate the correct TB-CRC under any circumstances, even for the event of out-of-order CBG re-scheduling.

In option 3a the generation of the TB-CRC is up to UE implementation. The UE may transmit the correct TB-CRC or it might use all zeros. The gNB cannot know which method was chosen by the UE. 

For option 4, it would need to be decided if the UE processing time only is extended for the re-TX if the initial transmission became cancelled or for all re-transmissions. For the latter it is not necessary to extend the minimum processing time. Also it is not necessary to extend the processing time if the initial TX became partially cancelled but all CBG are re-scheduled in order.  Considering that different situations UEs may require different delays for the retransmission, for the same or for different UEs, this solutions seems very complicated for very little benefit. 

Option 5 implies that the CBG retransmission is not supported together UL cancellation. This would not be a good outcome since one of the main benefits with CBG transmission would be wiped out. 

Proposal 5: If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, the UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N. Endorse the TP in Annex 3.


1.4 Processing order between cancellation due to dynamic SFI/DL grant and intra-UE prioritization/multiplexing for semi-static channel
This issue is about the processing order between cancellation and intra-UE prioritization/multiplexing for a semi-static channel. E.g. P-CSI PUCCH occupies symbols 1-7 and HARQ-ACK PUCCH occupies symbols 4-7 and all these symbols are configured as flexible by higher layer signaling. If symbols 1-3 would be indicated as downlink by DCI, should the P-CSI be dropped or should it be multiplexed with HARQ-ACK on symbols 4-7? If the UE firstly performs cancellation, then it would mean that P-CSI is dropped and only HARQ-ACK is transmitted. But if the UE firstly performs multiplexing, then P-CSI and HARQ-ACK will be multiplexed into another new PUCCH which may or may not be cancelled. If the new PUCCH is not cancelled, then it means the UE would transmit P-CSI and HARQ-ACK together. Otherwise, both HARQ-ACK and P-CSI will be cancelled. Thus, it may be hard to justify which one should be done first.  And it may also be different case by case e.g. if symbols 4-7 are occupied by PUSCH, then definitely it would be good to do multiplexing first. 
Actually, this issue was already discussed in Rel-15 before and no conclusion was reached in Rel-15.[100b-e-NR-7.1CRs-07] – Younsun (Samsung)
Clarification for processing order of UL multiplexing and cancellation (R1-2002060) by 4/24
R1-2002060	Clarification for processing order of UL multiplexing and cancellation	CATT
Conclusion (as per decision posted on Apr.29th)
No further discussion on the issue of processing order of UL multiplexing/dropping and cancellation including due to TDD configuration/SFI as in R1-2002060 for Rel-15.
· It is up to UE implementation how to handle this.
· For further discussion on whether to fix this in Rel-16.
Note: Above applies only to the cases described in R1-2002060.


So in Rel-16 it is still discussed again. Considering that the dynamic SFI or DL grant may be missed by the UE, we prefer to do multiplexing first in order to avoid a misunderstanding between the gNB and the UE about the UCI size and the final PUCCH resource. For example, if the cancellation is done firstly, then UE may think the UCI includes both P-CSI and HARQ-ACK but the gNB may think the UCI includes only HARQ-ACK if dynamic SFI or DL grant is missed by the UE. And it is also the same processing order as the UL CI which was already agreed below.
RAN1#100b-e Agreements:
· UE behavior of handling intra-UE prioritization/multiplexing for overlapping UL transmissions is not affected by UL CI. 

Proposal 6: 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. Endorse the TP in Annex 4.

Conclusions
Based on the above discussions, the following observation/proposals/TPs are given:
Observation 1: Allowing the UCI to be transmitted in a new PUCCH scheduled by a later LP DCI 2 is according to Rel-15 behavior and helps significantly to protect the performance of the service associated with the LP transmissions, e.g. eMBB.
Observation 2: Keeping the UCI when an intermediate PUCCH is cancelled is already supported in Rel-15 and does not increase the UE implementation cost. Deleting the UCI together with the cancelled intermediate PUCCH would be a new behavior and requiring more specification impact.
Proposal 1: In case a LP PUCCH is canceled due to resource overlap with a HP transmission, the UCI should be handled according to the procedures defined in Rel-15, and the TP in Annex 1 should be endorsed. 
Proposal 2: the collision between PUCCH/PUSCH and SSB is handled first, and then the UE handles the collision between LP channel and HP channel. 
Proposal 3: In case of dynamical scheduled PUCCH/PUSCH colliding with semi-static configured DL symbols or with SSB symbols, the resource overlap is determined based any DCI. The TP in Annex 2 is endorsed:
Proposed conclusion: Partial cancellation for RRC-configured PUCCH/PUSCH/PRACH is not supported in Rel-15.
Proposal 4: Partial cancellation for PUCCH/PUSCH/PRACH is introduced as an optional capability for Rel-16 UEs.
Observation 3: If the initial transmission becomes partially cancelled, i.e. some CBGs are not transmitted in UL, the UE implementation impact to calculate the TB-CRC would become significant if out-of-order re-scheduling of the previously cancelled CBGs would be allowed. 
Proposal 5: If a UE is configured with a CBG based PUSCH and the initial transmission of a TB is cancelled, the UE is not expected to be scheduled for a re-transmission of a CBG #N in a given TB unless CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N. Endorse the TP in Annex 3.

Proposal 6: 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. Endorse the TP in Annex 4.
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Annex 1
---------------------------------------------------Start of the TP---------------------------------------------------------
***Unchanged text is omitted***
If a UE detects a first DCI format scheduling a PUCCH or PUSCH transmission of larger priority index that would overlap with a PUCCH or PUSCH transmission of smaller priority index, the UE does not expect to transmit the PUCCHs or PUSCHs of the smaller priority index due to a detection of a second DCI format after the detection of the first DCI format. The UE multiplex HARQ-ACK information of the PUCCH of smaller priority index in another PUCCH of smaller priority index as described in Clause 9.2.3.
***Unchanged text is omitted***
---------------------------------------------------End of the TP----------------------------------------------------------

Annex 2
---------------------------------------------------Start of the TP---------------------------------------------------------
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180]9.2.5	UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time but do not overlap with SSB symbols or DL symbols indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated  and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2. 
---------------------------------------------------End of the TP----------------------------------------------------------

Annex 3
---------------------------------------------------Start of the TP----------------------------------------------------------
[bookmark: _Toc11352155][bookmark: _Toc20318045][bookmark: _Toc27299943][bookmark: _Toc29673217][bookmark: _Toc29673358][bookmark: _Toc29674351][bookmark: _Toc36645581][bookmark: _Toc45810626]6.1.5.2	UE procedure for transmitting code block group based transmissions
If a UE is configured to transmit code block group based transmissions by receiving the higher layer parameter codeBlockGroupTransmission in PUSCH-ServingCellConfig, 
-	For an initial transmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE may expect that the CBGTI field indicates all the CBGs of the TB are to be transmitted, and the UE shall include all the code block groups of the TB.
-	For a retransmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE shall include only the CBGs indicated by the CBGTI field of the scheduling DCI. 
-	the UE is not expected to be scheduled a CBG  unless CBG  has been transmitted before or is scheduled in the same UL grant that includes CBG.
A bit value of 0' in the CBGTI field indicates that the corresponding CBG is not to be transmitted and 1' indicates that it is to be transmitted. The order of CBGTI field bits is such that the CBGs are mapped in order from CBG#0 onwards starting from the MSB.
---------------------------------------------------End of the TP-----------------------------------------------------------
Annex 4
---------------------------------------------------Start of the TP----------------------------------------------------------
[bookmark: _Ref500831375][bookmark: _Toc12021489][bookmark: _Toc20311601][bookmark: _Toc26719426][bookmark: _Toc29894862][bookmark: _Toc29899161][bookmark: _Toc29899579][bookmark: _Toc29917318][bookmark: _Toc36498192][bookmark: _Toc45699220]11.1	Slot configuration
***Unchanged text is 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, as determined in Clauses 9 or in Clauses 6.1 of [6, TS 38.214], or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols 
***Unchanged text is omitted***
[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193][bookmark: _Toc45699221]11.1.1	UE procedure for determining slot format
***Unchanged text is omitted***
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 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or 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 2_0 or the DCI format, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH 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 2_0 or 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, as determined in Clauses 9 or in Clauses 6.1 of [6, TS 38.214], or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 
***Unchanged text is omitted***
---------------------------------------------------End of the TP-----------------------------------------------------------
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