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Introduction
In this contribution, we discuss the issue of PHR and power scaling in case of inter-UE UL cancellation. 
Discussion 
The issue of how UL CI may affect the PHR and power scaling procedure at the UE was discussed in RAN1#102-e [1]. The main discussion point was whether PHR or power scaling should be done before or after cancellation, or depending on timing conditions. At the end of the discussion, two versions of proposed conclusions were presented for consideration:
	Proposed conclusion v1:
· In case of UL CA, UE is not required to re-calculate the PHR or power scaling due to the impact of UL cancellation indication.
· TBD spec impact
· In case of UL CA, after detecting an UL grant scheduling an PUSCH carrying PHR, UE does not consider any UL CI detected later than the UL grant for the PHR calculation
· TBD spec impact
Proposed conclusion v2:
· 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,
· 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



Here we discuss PHR and power scaling separately because there is some difference between their handling.
PHR
Currently the UE determines whether a PHR is based on an actual transmission or a reference format based on all the information that is available either before the UL grant scheduling the PUSCH carrying PHR (for DG PUSCH) or Tproc,2 before the first symbol of CG PUSCH carrying PHR, including RRC-configured transmissions.
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Currently the behavior for DG and CG PUSCH carrying PHR are defined somewhat differently. For DG, the timing for determining whether to use an actual transmission or a reference format for a PHR is based on when the UL grant for DG PUSCH is received, while for CG it is based on Tproc,2 before the first symbol of PUSCH. It may be considered as natural to follow a similar approach for UL CI. However, in case of DG PUSCH1 carrying PHR, if UL CI for PUSCH2 comes after the UL grant for DG PUSCH1, this could lead to the cases where the UE calculates PHR assuming PUSCH2 is not cancelled yet. This results in inaccurate PHR. The UE would also need to recalculate the power later for power scaling purpose after PUSCH2 cancellation, which means the UE would calculate the power twice. This is unnecessary at least when UL CI comes before Tproc,2 before the first symbol of PUSCH1. This can be avoided by using Tproc,2 to define the timeline instead of UL grant for DG PUSCH. Taking this approach also allows unified behavior for DG and CG PUSCH.  
Proposal 1: In case of UL CA, if a UL CI is received before Tproc,2 before the first symbol of the PUSCH (DG or CG) carrying PHR, PHR calculation takes into account the impact of UL CI; otherwise, PHR calculation does not take into account the impact of the UL CI. Adopt the following TP for TS 38.213 Clause 7.7:
	TP for TS 38.213 Clause 7.7
[bookmark: _Toc12021457][bookmark: _Toc20311569][bookmark: _Toc26719394][bookmark: _Toc29894825][bookmark: _Toc29899124][bookmark: _Toc29899542][bookmark: _Toc29917279][bookmark: _Toc36498153][bookmark: _Toc45699179][bookmark: _Toc52208341]7.7	Power headroom report
The types of UE power headroom reports are the following. A Type 1 UE power headroom [image: ] that is valid for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. A Type 3 UE power headroom[image: ] that is valid for SRS transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. 
[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.
If a UE receives uplink cancellation indication as described in Clause 11.2A, the impact of cancellation indication is considered in power headroom report if the cancellation indication is received no later than the first uplink symbol of the PUSCH transmission including power headroom report 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 the PUSCH. Otherwise the impact of cancellation indication is not considered in power headroom report.
<unchanged part omitted>



Power scaling
For power scaling when the total transmit power of all the channels would exceed the maximum UE transmit power, there are prioritization rules defined for the channels, and higher priority channel is allocated power before lower priority channel. Note that in Rel-15, there are also cases where a transmission may be cancelled due to e.g. dynamic SFI, and there are no explicit rules in specifications that define whether power scaling is done before or after cancellation. Companies may have assumed that power scaling is done after cancellation because the UE should have sufficient time to do the power scaling due to the cancellation timeline defined in Rel-15.
However, UL CI is different from the cancellation in Rel-15 because the cancellation timeline for UL CI can be tighter. For a UE with processing time capability 1, the UE is still required to cancel a transmission according to Tproc,2 of processing time capability 2. This leads to the question of whether the UE always has sufficient time to re-calculate power scaling after receiving the UL CI. In reality, the UE may still be able to re-calculate in most cases, but it may not necessarily always be able to do it. It becomes complicated if we try to define the exact timeline conditions under which the UE should re-calculate, because it depends on the internal UE processing timeline based on UE implementation. In addition, the concept of re-calculation is not well defined in case of partial overlapping/cancellation, and it is even questionable whether re-calculation is beneficial in case of partial overlapping/cancellation. Considering these factors, it is preferred to leave it to UE implementation at least when Tproc,2 timeline is not met. 
We can consider the following two options:
· Option 1: If the UL CI is detected before the earliest symbol of all the transmissions that overlaps with the cancelled transmission minus Tproc,2 corresponding to the UE’s PUSCH processing capability, the UE takes into account the UL CI in power scaling, otherwise it is up to UE implementation.
· Option 2: It is up to UE implementation whether to take into account the UL CI in power scaling. No specification change is expected.
Option 1 provides some kind of assurance that UE would do power scaling properly at least when there is Tproc,2 time available. However, this may not be strictly necessary because the UE should be already doing this today, and depending on when the UE calculates the power, for many cases the UE may be able to take into account UL CI even when it comes after Tproc,2. Note that it is also to the UE’s advantage to take into account UL CI to avoid unnecessary scale-down of the transmit power of some channels. Therefore, we think Option 2 is sufficient already. In this case, there is no need to change the specifications.
Proposal 2: It is left to UE implementation whether to take into account UL CI when performing power scaling. No specification change is needed.

Conclusion
In this contribution, we discussed the issue of PHR and power scaling in case of inter-UE UL cancellation and made the following proposals:
Proposal 1: In case of UL CA, if a UL CI is received before Tproc,2 before the first symbol of the PUSCH (DG or CG) carrying PHR, PHR calculation takes into account the impact of UL CI; otherwise, PHR calculation does not take into account the impact of the UL CI. Adopt the proposed TP for TS 38.213 Clause 7.7.
Proposal 2: It is left to UE implementation whether to take into account UL CI when performing power scaling. No specification change is needed.
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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 DCIL. 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 7"proc2=Tproc,2 Where T 2is determined according to [6, TS
38.214] assuming dz 1= 1, d2 =0, and with upr, 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.




image2.emf
PH


image3.emf
i


image4.emf
b


