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[bookmark: _Ref4817]Introduction
[bookmark: OLE_LINK33][bookmark: OLE_LINK3][bookmark: OLE_LINK5]In this contribution, the UE processing order between UL CI and PHR/power scaling calculation in UL CA is discussed. The specific analysis and text proposal are given in the following sections.
Discussion
[bookmark: OLE_LINK2]The issue on UE processing order between UL CI and power scaling/PHR calculation in UL CA was discussed during RAN1#102 e-meeting. And the following proposed conclusion was made during the email discussion: 
	Proposed conclusion:
· In case of UL CA,
· If a UL CI is detected before an UL grant scheduling an PUSCH carrying PHR, PHR calculation takes into account the impact of UL CI.
· Otherwise, the UE does not consider the impact of the UL CI for the PHR calculation
· In case of UL CA,
· [bookmark: OLE_LINK4]If a UL CI is detected before an UL grant scheduling an PUSCH, power scaling takes into account the impact of UL CI.
· Otherwise, the UE does not consider the impact of the UL CI for the power scaling



In principle, we agree with the above proposed conclusion. 
Proposal 1: Confirm the proposed conclusion on UE processing order between UL CI and power scaling/PHR calculation in UL CA. 
The following sections focus on our suggestion of the corresponding text proposal. 
UE processing order between UL CI and PHR calculation in UL CA
According to current description on PHR calculation in TS 38.213 [1], the downlink control information no later than the DCI scheduling a PUSCH carrying a PHR will be considered for the PHR calculation. On the contrary, the downlink control information detected later than the scheduling DCI will not be considered. 
	7.7	Power headroom report
...
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.
...



Following the description of PHR calculation in current specification, if a UL CI(DCI format 2_4) is detected before the scheduling DCI, the impact of it should be considered for the PHR calculation. Otherwise, it will not be taken into account. So the current specification is clear enough for supporting the proposed conclusion on PHR calculation. 
[bookmark: OLE_LINK6]Observation 1: The description in current specification has already reflected the proposed conclusion on PHR calculation accurately, and no text proposal is needed. 
UE processing order between UL CI and power scaling calculation in UL CA
According to current description on power scaling calculation in TS 38.213 [1], the only rule for determining transmit power of a symbol of transmission occasion [image: ] is that the transmissions starting after the symbol of transmission occasion [image: ] will not be considered. 
	[bookmark: _Toc29899537][bookmark: _Toc29894820][bookmark: _Toc29899119][bookmark: _Toc52208336][bookmark: _Toc12021452][bookmark: _Toc36498148][bookmark: _Toc26719389][bookmark: _Toc29917274][bookmark: _Toc45699174][bookmark: _Toc20311564]7.5	Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], the UE does not include power for transmissions starting after the symbol of transmission occasion [image: ]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
...



About the impact of UL CI on power scaling calculation, there are two different cases as shown in Figure 1. The difference is the order of UL CI and scheduling DCI. According to the proposal conclusion, there will be different results on power for PUSCH2 transmission. 
· For case 1, the cancellation of at least part of PUSCH1 by UL CI will be taken into account for determining the power of PUSCH2. 
· For case 2, the cancellation of at least part of PUSCH1 by UL CI will not be considered for determining the power of PUSCH2. 
Then, a larger transmission power for PUSCH2 in case 1 can be expected compared with that in case 2. 
[image: ]
Figure 1: Different cases for considering the impact of UL CI on power scaling calculation
[bookmark: OLE_LINK7]However, according to the current description shown above, there will be no difference on PUSCH2 power scaling under different cases. And it is doubtful on whether the impact of UL CI should be taken into account or not. 
Observation 2: There is no difference on PUSCH power scaling under different orders of UL CI and UL grant. 
Basing on the above analysis and observations on UE processing order between UL CI and power scaling calculation, we propose the following proposal. 
Proposal 2: Endorse the text proposal in section 7.5 of 38.213: 
--------------------------------------------Text Proposal for Section 7.5 in TS38.213[1]--------------------------------- 
	7.5	Prioritizations for transmission power reductions
<---------------------------Other parts are omitted ------------------------------->
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], the UE does not include power for transmissions starting after the symbol of transmission occasion [image: ]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. The UE determines the transmission power for a PUSCH after processing the cancellation by a DCI format 2_4 detected before the scheduling DCI of the PUSCH. 
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To fix the problem of power scaling calculation in case that the cancelation by a DCI format 2_4 is before the scheduling DCI of the PUSCH in UL CA.
Summary of changes
UE calculates the power scaling after processing the cancelation by a DCI format 2_4 detected before the scheduling DCI of the PUSCH.
Specs/Sections impacted
TS 38.213, Section 7.5
Consequences if not approved:
The transmission power of UE will be not correctly calculated in UL CA.



Conclusion
According to the analysis given above, we have the following observations and text proposal:
[bookmark: _GoBack]Observation 1: The description in current specification has already reflected the proposed conclusion on PHR calculation accurately, and no text proposal is needed. 
Observation 2: There is no difference on PUSCH power scaling under different orders of UL CI and UL grant. 
Proposal 1: Confirm the proposed conclusion on UE processing order between UL CI and power scaling/PHR calculation in UL CA. 
Proposal 2: Endorse the text proposal in section 7.5 of 38.213: 
--------------------------------------------Text Proposal for Section 7.5 in TS38.213[1]--------------------------------- 
	7.5	Prioritizations for transmission power reductions
<---------------------------Other parts are omitted ------------------------------->
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], the UE does not include power for transmissions starting after the symbol of transmission occasion [image: ]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. The UE determines the transmission power for a PUSCH after processing the cancellation by a DCI format 2_4 detected before the scheduling DCI of the PUSCH. 
<---------------------------Other parts are omitted ------------------------------->
Reasons for change
To fix the problem of power scaling calculation in case that the cancelation by a DCI format 2_4 is before the scheduling DCI of the PUSCH.
Summary of changes
UE calculates the power scaling after processing the cancelation by a DCI format 2_4 detected before the scheduling DCI of the PUSCH.
Specs/Sections impacted
TS 38.213, Section 7.5
Consequences if not approved:
The transmission power of UE will be not correctly calculated.
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