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1	Introduction 
In this document, the proposals for the following topics are presented: 
	Section 2
	Active duration of CSI-RS resources in case of cancellation 

	Section 3
	Clarification on prioritization due to collision with semi-static DL symbols 

	Section 4
	PHR Calculation timeline 

	Section 5
	Power Control for ULCA with Cancellation  

	Section 6
	Clarification on intra-UE prioritization timeline 



2         Active Duration of CSI-RS Resources in Case of Cancellation
In RAN1 #101e, RAN1 agreed/concluded that:
Conclusion: In Rel. 15, if a PUCCH/PUSCH carrying a CSI report is cancelled, the occupied CPUs are remained occupied until the last symbol of “configured/scheduled” PUCCH/PUSCH.
	Modified clause (Section 5.2.1.6 of TS 38.214)
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol of the scheduled PUSCH carrying the report. 
-	An initial semi-persistent CSI report on PUSCH after the PDCCH trigger occupies CPU(s) from the first symbol after the PDCCH until the last symbol of the scheduled PUSCH carrying the report.
End



The active time duration of aperiodic CSI-RS should also be clarified in the same way. From Section 5.2.1.6 of TS 38.214, we have:
“In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the PUSCH containing the report associated with this aperiodic CSI-RS. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times.”
Proposal #1: If the transmission of the PUSCH containing the report associated with the aperiodic CSI-RS is cancelled, the NZP CSI-RS resource is active from the end of the PDCCH containing the request and ending at the end of the “scheduled” PUSCH containing the report. 
3         Clarification on Prioritization due to Collision with Semi-Static DL Symbols
On handling the collisions among the UL channels with semi-static DL and SSB symbols, the following agreement had been reached previously:
[bookmark: _Hlk53699316]Agreement:
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.
This means that (as RAN1 common understanding):
· Step 1: A UE follows Rel-15 behaviors for any intermediate procedure to determine the overlapping PUCCH or PUSCH for multiplexing/prioritization
· Step 2: UE cancels the ones that collides with semi-static DL symbols,
· Step 3: UE performs multiplexing/prioritization among the non-cancelled overlapping channels.

In the last meeting, it was discussed whether the intermediate transmissions can be indicated to be overlapping with the semi-static DL/SSB symbols; This was clarified by referring to the following two clauses from Section 11.1 of TS 38.213. 

“For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-ULDL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH,PRACH, or SRS overlaps, even partially, with the set of symbols of the slot.”

“For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot that are indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot.”
During the last meeting, the following multi-step procedure was discussed: 
· Step 1: Overlapping PUCCH/PUSCHs are determined (No multiplexing)
· Step 2: Overlapping PUCCH/PUSCHs collied with semi-static DL symbols are cancelled.
· Step 3: UE performs multiplexing/prioritization among the non-cancelled overlapping channels.
· Step 3.1: Remaining PUCCH/PUSCHs of low priority after step 2 are multiplexed 
· Step 3.2: If there is collision between high and low priority PUCCH/PUSCHs, low priority channels are dropped. 
· Step 3.3: Remaining PUCCH/PUSCHs of high priority are multiplexed
· Step 3.4: If there is collision between high and low priority PUCCH/PUSCHs, low priority channels are dropped.
· Step 4 If there is collision between high and/or low priority PUCCH/PUSCHs and semi-static DL symbols, it/they will be dropped.

However, two questions were raised. The first question was how should the procedure above be combined with the agreement made earlier on cancellation due to a collision with a dynamically granted high-priority transmission as captured below: 
Working assumption
1. Multiplexing/overriding/etc. is performed similar to Rel.15 as if HP channels do not exist; this means that LP operations, multiplexing/overriding/etc., are performed before cancellation.
1. A UE cancels the transmission of a LP channel including any intermediate scheduled LP transmission that does not overlap with any LP channel, if any DCI schedules an overlapping HP transmission with the LP channel, before performing multiplexing/overriding HP channels if any.

The second question that was raised was at which step should the cancellation due to ULCI/SFI/PDSCH/CSI-RS be taken into account. 
To answer the first question, it should be noted that if any DCI indicates a HP transmission that overlaps with any LP channel, whether the final one or an intermediate one, a UE cancels the LP transmission. Hence, this step should be taken into account at the beginning of the procedure summarized above. 
As for other cancellation indications, since it was agreed that they only play a role after multiplexing done, their impact should be included at the end of the procedure summarized above. 
Based on this, we propose the following: 
Proposal: To handle the collisions with the semi-static DL and SSB symbols, the following steps should be considered: 
· Step 1: Overlapping PUCCHs/PUSCHs are determined (without performing multiplexing)
· Since any HP DCI can trigger the cancellation of any LP channel, including the intermediate ones, any LP channel that overlaps with any dynamically indicated HP channel is cancelled as part of this step.  
· Step 2: Overlapping PUCCH/PUSCHs that are colliding with semi-static DL symbols are cancelled.
· Step 3: UE performs multiplexing/prioritization among the non-cancelled overlapping channels.
· Step 3.1: Remaining PUCCH/PUSCHs of low priority after step 2 are multiplexed. 
· Step 3.1: Remaining PUCCH/PUSCHs of high priority after step 2 are multiplexed.
· Step 3.2: If there is collision between high and low priority PUCCH/PUSCHs, low priority channels are dropped. 
· Note: This step includes any configured HP transmission too. 
· Step 4: If there is collision between high and/or low priority PUCCH/PUSCHs and semi-static DL symbols, it/they will be dropped.
· Step 5: Transmissions that are impacted by ULCI/dynamic SFI/PDSCH/CSI-RS are dropped. 
4        PHR Calculation Timeline 
The timeline for PHR calculation is specified in TS 38.213 as follows: 
[bookmark: _Hlk53748800] “A UE determines whether a power headroom report for an activated serving cell [11, TS 38.321] is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block since a power headroom report was triggered if the power headroom report is reported on a PUSCH triggered by the first DCI. 
[bookmark: OLE_LINK31][bookmark: OLE_LINK5][bookmark: OLE_LINK29][bookmark: OLE_LINK30]Otherwise, a UE determines whether a power headroom report is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until the first uplink symbol of a configured PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the power headroom report is reported on the PUSCH using the configured grant.”

Some examples are illustrated in the figures below:


Figure 3: PHR on DG PUSCH.


Figure 4: PHR on CG PUSCH.

For PHR on CG-PUSCH, as shown above, a timeline for PHR calculation with respect to the starting symbol of the CG-PUSCH occasion is defined. The benefits of defining such a timeline is twofold:  
· In case a UE decides to skip an UL, this decision will be known by the deadline defined. Hence, a UE does not need to unnecessarily compute the actual PHR for the transmission that is going to be skipped. In fact, without a timeline, which is the case illustrated in the top figure, a UE has to calculate PHR once at the time of grant #2, and then if it decides to skip an uplink, it needs to re-calculate.  
· If additional grants arrive, their actual power will be reflected in the PHR. This will give more accurate PH. As an example, without a timeline, the power of transmissions granted after the UL grant #2 will not be accurately captured in PH; such grants might be associated with URLLC. 

In addition to the benefits captured above, with defining a PHR timeline for the case of DG-PUSCH carrying the PHR, a UE follows the same procedures regardless of whether PHR is sent on a DG-PUSCH or a CG-PUSCH. 
Proposal #3: Define a timeline for calculating the PHR. The timeline is the same as that specified for reporting PH on a CG-PUSCH in Rel. 15.  
5        Power Control for ULCA with Cancellation  

For ULCA power control, to examine the impact of ULCI, let us consider the following examples:



In (A), a grant for PUSCH on CC1 is received after ULCI and in (B) it is received before. Regardless of the timing, a UE should not be forced to increase the power of symbols associated with PUSCH on CC1 that are overlapping with the cancelled portion of PUSCH on CC0. Another aspect to consider is that for power control with ULCI, the same as the case without ULCI, physical timing should be considered (i.e., including the impact of TA.) Finally, for symbols that are partially overlapping, the handling should be left up to the UE implementation. 
Proposal #4: If PUSCH on CC0 and a PUSCH on CC1 are overlapping, and one of them is partially cancelled due to ULCI, the transmission power of the other, over the symbols overlapping with the cancelled symbols, should not be increased. 
Proposal #5: For ULCA power control with cancellation, power control is performed via physical timing of the transmissions. Further, the handling of power control for the partially overlapping symbols is left up to the UE implementation. 

6        Clarification on Intra-UE Prioritization Timeline   
Previously, the following clause was included in Section 9 TS 38.213 and was removed by the Editor later:
“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.”
In the last meeting, it was discussed that for more clarity and to avoid any ambiguity, this clause should be added back. 
	                                                        Modified clause (Section 9 of TS 38.213)
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 smaller priority index as described in Clause 9.2.5. 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 transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the 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 transmission of a second PUCCH of smaller priority index, the UE cancels 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, if any, as described in Clause 9.2.5
-	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
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.   
End
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