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[bookmark: _Ref513464071]Introduction
This contribution discusses potential impact of cancellation indication (CI) on power headroom reporting and power scaling. RAN1 discussed this issue in RAN1#102-e (issue 7 in [1]) but did not conclude.
The contribution proposes to leave power headroom reporting behaviour as currently specified and to specify that the UE does not reserve power for a cancelled transmission whose starting symbol is after T’proc,2 after reception of the cancellation indication. A TP to TS38.213 is provided.
Power headroom reporting
TS 38.213 sections 7.7 and 7.7.1 specifies the information utilized for the calculation of a power headroom. In case the UE includes a power headroom report (PHR) in a TB for which initial transmission is scheduled by DCI, the power headroom for a serving cell is determined based on the signaling received up to that DCI. In case the UE includes a PHR in a TB for which initial transmission is by configured grant, the power headroom for a serving cell is calculated based on the signaling received up to Tproc,2 before the first uplink symbol of the PUSCH. Relevant text is copied below.
The existing specification thus provides a defined point in time (“PHR determination time”) for all the input that the UE shall consider for the determination of PHR. This input is also known to the network. Signaling received after the PHR determination time (e.g. additional grants) may result in deviation of actual power headroom compared to the reported value but the network knows this thus it does not create serious problems. The situation is exactly the same for a cancellation indication that would be received after the PHR determination time, i.e. it should not be considered even if the UE actual power headroom changes as a result of cancellation. In case the cancellation indication is received before the PHR determination time, it should be considered. However, since cancellation indication is carried by downlink control information, this seems to already be captured by existing specification.
Proposed conclusion: No change to specification is necessary to specify effect of cancellation indication on power headroom reporting.
	[bookmark: _Toc12021457][bookmark: _Toc20311569][bookmark: _Toc26719394][bookmark: _Toc29894825][bookmark: _Toc29899124][bookmark: _Toc29899542][bookmark: _Toc29917279][bookmark: _Toc36498153][bookmark: _Toc45699179]7.7	Power headroom report
[…]
[bookmark: OLE_LINK31][bookmark: OLE_LINK5][bookmark: OLE_LINK29][bookmark: OLE_LINK30]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. 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. […]



	[bookmark: _Toc12021458][bookmark: _Toc20311570][bookmark: _Toc26719395][bookmark: _Toc29894826][bookmark: _Toc29899125][bookmark: _Toc29899543][bookmark: _Toc29917280][bookmark: _Toc36498154][bookmark: _Toc45699180]7.7.1	Type 1 PH report
[…]
If a UE is configured with multiple cells for PUSCH transmissions, the UE does not consider for computation of a Type 1 power headroom report in a first PUSCH transmission that includes an initial transmission of transport block on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ], a second PUSCH transmission on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] that overlaps with the first PUSCH transmission if 
-	the second PUSCH transmission is scheduled by a DCI format 0_0 or a DCI format 0_1 in a PDCCH received in a second PDCCH monitoring occasion, and
-	the second PDCCH monitoring occasion is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block after a power headroom report was triggered 
or 
-	the second PUSCH transmission is after the first uplink symbol of the first 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 first PUSCH transmission is on a configured grant after a power headroom report was triggered.
[…]



Power scaling
TS 38.213 sections 7.5, 7.6.1, 7.6.1.A and 7.6.2 specify power scaling when the maximum total transmission power of the UE would be exceed in carrier aggregation and different dual-connectivity scenarios (e.g. EN-DC, NE-DC, NR-DC). Except in case of NR-DC with dynamic power sharing, no timeline is specified for the calculation of power reductions.
When the UE receives a cancellation indication for PUSCH or SRS in a serving cell and is in a power-limited scenario, any power that would have been used by this PUSCH or SRS could in principle be reclaimed by transmissions in other serving cells. In practice, such reclaiming may not always be useful. For example, if a first transmission subject to CI has already started and has already overlapped with a second transmission at the time of cancellation, reclaiming would entail a change of transmission power of an on-going transmission which could decrease further probability of successful decoding. However, in this scenario, the likelihood of failure for the second transmission may anyway be increased even without reclaiming. For example, if both transmissions use the same power amplifier, the sudden change of total power resulting from the cancellation can result in phase discontinuity.
On the other hand, if the UE receives a cancellation indication sufficiently in advance of the first symbol of the affected PUSCH transmission, reclaiming power for other transmissions is likely to be beneficial. Since the UE has to expect, for power scaling purposes, the possibility of receiving a DCI scheduling a PUSCH up to T’proc,2 before the starting symbol of that PUSCH, it would be reasonable (and desirable) to expect that power scaling does not consider a PUSCH transmission affected by a cancellation indication received at or before that point.
Proposal: Specify that UE does not reserve power for a cancelled transmission whose starting symbol is after T’proc,2 after reception of the cancellation indication.
This requirement can be specified in section 11.2A as in the following TP.
Text proposal

	[bookmark: _Toc29894870][bookmark: _Toc29899169][bookmark: _Toc29899587][bookmark: _Toc29917321][bookmark: _Toc36498195][bookmark: _Toc45699223][bookmark: _Toc52208385]11.2A	Cancellation indication
If a UE is provided UplinkCancellation, the UE is provided, in one or more serving cells, a search space set for monitoring the first PDCCH candidate with a CCE aggregation level of  CCEs of the search space set for detection of a DCI format 2_4 [5, TS 38.212] with a CI-RNTI provided by ci-RNTI as described in Clause 10.1. UplinkCancellation additionally provides to the UE 
-	a set of serving cells, by ci-ConfigurationPerServingCell, that includes a set of serving cell indexes and a corresponding set of locations for fields in DCI format 2_4 by positionInDCI
-	a number of fields in DCI format 2_4, by positionInDCI-forSUL, for each serving cell for a SUL carrier, if the serving cell is configured with a SUL carrier
-	an information payload size for DCI format 2_4 by dci-PayloadSize-forCI
-	an indication for time-frequency resources by timeFrequencyRegion
For a serving cell having an associated field in a DCI format 2_4, for the field denote by 
-	 a number of bits provided by CI-PayloadSize
-	 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-	 a number of symbols, excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon, from a number of symbols that
-	is provided by timeDurationforCI in timeFrequencyRegion, if the PDCCH monitoring periodicity for the search space set with the DCI format 2_4 is one slot and there are more than one PDCCH monitoring occasions in a slot, or
-	is equal to the PDCCH monitoring periodicity, otherwise.
-	 a number of partitions for the  symbols provided by timeGranularityforCI in timeFrequencyRegion
 sets of bits from the MSB of the  bits have a one-to-one mapping with  groups of symbols where each of the first  groups includes  symbols and each of the remaining  groups includes  symbols. A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection. 
For a group of symbols,  bits from MSB of each set of bits have a one-to-one mapping with  groups of PRBs where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs. A UE determines a first PRB index as  and a number of contiguous RBs as  from frequencyRegionforCI that indicates an offset  and a length  as RIV according to [6, TS 38.214], and from offsetToCarrier in FrequencyInfoUL-SIB or FrequencyInfoUL that indicates  for a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or an SRS transmission on the serving cell. If the PUSCH transmission or the SRS transmission is scheduled by a DCI format, the indication by the DCI format 2_4 is applicable to the PUSCH transmission or SRS transmission only if the last symbol of the PDCCH reception providing the DCI format is earlier than the first symbol of the PDCCH reception providing the DCI format 2_4. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4, where  is obtained from  for PUSCH processing capability 2 [6, TS 38.214] assuming   where  is provided by delta_offset,  being the smallest SCS configuration between the SCS configuration of the PDCCH and the smallest SCS configuration  provided in scs-SpecificCarrierList of FrequencyInfoUL or FrequencyInfoUL-SIB. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  assuming that  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
A UE that detects a DCI format 2_4 for a serving cell cancels a PUSCH transmission or an actual repetition of a PUSCH transmission [6, TS 38.214] if the PUSCH transmission is with repetition Type B, as determined in Clauses 9 and 9.2.5 or in Clause 6.1 of [6, TS 38.214], or an SRS transmission on the serving cell if, respectively,
-	the transmission is PUSCH with priority 0, if the UE is provided applicabilityforCI,
-	a group of symbols, from the  symbols, has at least one bit value of '1' in the corresponding set of  bits in the DCI format 2_4 and includes a symbol of the (repetition of the) PUSCH transmission or of the SRS transmission, and
-	a group of PRBs, from the  PRBs, has a corresponding bit value of '1' in the set of bits corresponding to the group of symbols in the DCI format 2_4 and includes a PRB of the (repetition of the) PUSCH transmission or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission includes all symbols from the earliest symbol of the (repetition of the) PUSCH transmission that is in a group of symbols having corresponding bit values of '1' in the DCI format 2_4; 
-	the cancellation of the SRS transmission includes only symbols that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4.
If, based on an indication by a DCI format 2_4, a UE cancels a PUSCH transmission or an SRS transmission, the UE does not expect to be scheduled by a second DCI format to transmit a PUSCH or an SRS over symbols that include symbols of the cancelled PUSCH transmission or SRS transmission, where the last symbol of the PDCCH reception providing the second DCI format is later than the first symbol of the PDCCH reception providing the DCI format 2_4.
If, based on an indication by a DCI format 2_4, a UE cancels a PUSCH transmission or an SRS transmission and the first symbol of the PUSCH transmission or SRS transmission is after T’proc,2 from the end of a PDCCH reception where the UE detects the DCI format 2_4, the UE does not allocate power to the PUSCH transmission or SRS transmission if transmission power reduction is required as described in Clauses 7.5, 7.6.1, 7.6.1A and 7.6.2.



Conclusion
This contribution discussed potential impact of cancellation indication (CI) on power headroom reporting and power scaling. The following is proposed:
Proposed conclusion: No change to specification is necessary to specify effect of cancellation indication on power headroom reporting.
Proposal: Specify that UE does not reserve power for a cancelled transmission whose starting symbol is after T’proc,2 after reception of the cancellation indication.
A TP to TS38.213 is also provided.
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