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Introduction
In this paper, we discuss timeline for determine PH types in PHR MAC CE, to better support URLLC service in Rel-16.
Discussion
According to the following paragraph in subclause 6.1.3.9 in TS38.321,
The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the configured grant(s) and downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission that can accommodate the MAC CE for PHR as a result of LCP as defined in clause 5.4.3.1 is received since a PHR has been triggered if the PHR MAC CE is reported on an uplink grant received on the PDCCH or until the first uplink symbol of PUSCH transmission minus PUSCH preparation time as defined in clause 7.7 of TS 38.213 [6] if the PHR MAC CE is reported on a configured grant.
UE determines whether it should report real or virtual PH information for an activated serving cell based on the first dynamic grant received. More specifically, suppose this dynamic grant is received in slot 0 and its PUSCH is scheduled in slot k. Then UE should report real PH for cell j if cell j already has a scheduled PUSCH in slot k. Otherwise, UE should report virtual PH for cell j. What is worth noting here is that once the type of PH for a serving cell is determined in slot 0, no UL grants scheduled after slot n will change that decision. This restriction can be an issue for power control of URLLC traffic, which is illustrated in Figure 1. 


Figure 1. 2nd UL grant arrives after PH type has been determined for CC#2
In this example, the 1st dynamic UL grant received after the triggered PHR is for eMBB and scheduled in slot n on Cell #1. When this first UL grant is received, UE determines that it should report real PH for Cell #1 and virtual PH for Cell #2. Then the 2nd dynamic UL grant, which is intended for URLLC, is scheduled in the same slot but on Cell #2. However, this newly scheduled PUSCH on Cell #2 will not change the PH type reported for Cell #2 to real. As a result, network would not be able to get accurate PH information for the URLLC PUSCH, which obviously is not desirable for the URLLC service.
To solve this problem, we can push the timeline of determining PH type as late as possible, i.e. until Tproc,2 before slot n, because once past that time, no more valid UL grant can be scheduled in slot n. 
This issue was discussed during early part of Rel-15 discussion but RAN2 agreed not to consider possible enhancements due to its timeline requirement. However, RAN2 agreed in RAN2#104 to such a timeline for configured grant. It is thus desirable to align the timelines required by dynamic and configured grants. As UE implementation can evolve to handle more stringent processing requirement, we think it is worth discussing this enhancement again in Rel-16. 
Proposal 1. 	UE determines whether PH value for an activated serving cell is real or virtual no earlier than Tproc,2 before the PUSCH in which the PHR MAC CE is reported.  
The spec text quoted earlier can be updated accordingly as the following:
The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the configured grant(s) and downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission that can accommodate the MAC CE for PHR as a result of LCP as defined in clause 5.4.3.1 is received since a PHR has been triggered if the PHR MAC CE is reported on an uplink grant received on the PDCCH or until no earlier than the first uplink symbol of the first available PUSCH resource transmission after a PHR has been triggered minus minimum PUSCH preparation time as defined in clause 7.7 of TS 38.213 [6] if the PHR MAC CE is reported on a configured grant.
[bookmark: _GoBack]Proposal 2. Adopt the above text proposal for TS38.321.
Conclusion
Based on the above discussion, we recommend RAN2 to discuss and adopt the following proposals: 
Proposal 1. UE determines whether PH value for an activated serving cell is real or virtual no earlier than Tproc,2 before the PUSCH in which the PHR MAC CE is reported.  
Proposal 2. Adopt the above text proposal for TS38.321.
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