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1 Introduction

In RAN1 #92, the following were agreed [1]:
	Agreement:
· Regarding this issue on {j, q_d, l} configuration for virtual PHR, determination of the predetermined/default setting is done as follows:

· UE uses a default {j, q_d, l} setting to compute the virtual PH of the serving cell/uplink for which there is no grant.

· FFS: The details on default {j, q_d, l} setting



This contribution discusses remaining issues on PHR calculation for CA including the above FFS point.
2 Remaining Issues on PHR Calculation
Default setting for virtual PHR calculation
For setting of the pre-determined {j, qd, l} in virtual PHR calculation, there could be two possible options. One is that the explicit values setting can be used, e.g., j = 2, qd = 0, l = 0. This is the simplest way and it could avoid the misalignment between gNB and UE in case that a UE may miss the indication from the gNB. However, such manner may not be desirable for multi-beam systems because available beams by UE can be changed and maximum number of DL pathloss estimates to be maintained by UE is limited to 4. In other words, when UE calculates the virtual PHR, a certain pathloss index (e.g., qd = 0) may not be available to the UE. So, it may require extra effort/time for UE to do a new measurement.

The other option is to use the latest qd and corresponding j and l, i.e., j and l associated with the latest qd.  By doing so, it’s trying to align what the pathloss measurement the UE does have so that UE need not initiate a new measurement. But the imperfection of such option is that the understanding of the “latest qd ” may be different at the gNB and UE side, especially when UE missed the latest indication from gNB thus it may use the second latest qd.
Proposal 1: For virtual PHR calculation, the following options can be considered:

· Option 1: j=2 and q_d and l=0
· Option 2: qd is the latest pathloss index, j and l are associated with the latest qd.
Pcmax for virtual PHR calculation

In LTE, Pcmax is not included in MAC CE when virtual PH is reported. On the other hand, it has been agreed that NR supports single PHR format where Pcmax and PH are always included. However, this PHR is related to real PHR rather than virtual PHR and it needs to be clarified whether or not Pcmax should be included in the virtual PHR. 
For EN-DC, when the UE is configured with 
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, dynamic power sharing capable UE scales NR transmission power or drops NR transmission and details on NR power scaling or dropping are left to UE implementation. In this case, gNB doesn’t know how much NR transmission power is reduced by UE and Pcmax reporting would be useful for gNB to know it. So, including Pcmax in the virtual PHR would be beneficial in terms of keeping single PHR format regardless of real PHR or virtual PHR and providing more information to gNB scheduler.
Proposal 2: Pcmax is reported together with PH in case of virtual PHR.

Consideration on UE’s processing time

It was argued that UE may not have enough processing time to calculate the actual/real PH of all activated cells in a slot and this problem needs to be resolved. However, whether or not UE has enough processing time for the actual PH calculation is left UE implementation and if UE has no enough time, then virtual PHR can be reported. In MAC CE for PHR, there is ‘V’ field to indicate whether the PHR is actual PH or virtual PH and it is decided by UE. So, further consideration on UE’s processing time for PHR is not needed.
Proposal 3: Further consideration on UE’s processing time for PHR is not needed.

PH calculation for CA with different SCSs

Multiple PHRs for different CCs can be reported in a single CC and different SCSs can be used among the CCs. So, the slot length of the CC where PHR is reported can be larger than the other aggregated CC as shown in Figure 1. In this case, there is an ambiguity regarding which slot should be used for CC-B’s PHR calculation. The simplest way to resolve this problem is to predefine a rule, e.g., the first slot of CC-B is used for calculating the PH. In other words, if PUSCH is scheduled on CC-B in the first slot, actual PH is calculated based on the PUSCH on CC-B. Otherwise, virtual PH is calculated regardless of whether there is PUSCH transmission in the second or later slots.
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Figure 1: Illustration of PHR for CA with different SCSs among the CCs
Proposal 4: Predefined slot index is used for PHR calculation when multiple slots of one CC overlaps with a slot of the CC carrying the PHR.

3 Conclusion
In this contribution, we have discussed how to determine the parameters for virtual PHR calculation and the following was proposed:
Proposal 1: For virtual PHR calculation, the following options can be considered:

· Option 1: j=2 and q_d and l=0
· Option 2: qd is the latest pathloss index, j and l are associated with the latest qd.
Proposal 2: Pcmax is reported together with PH in case of virtual PHR.

Proposal 3: Further consideration on UE’s processing time for PHR is not needed.

Proposal 4: Predefined slot index is used for PHR calculation when multiple slots of one CC overlaps with a slot of the CC carrying the PHR.
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