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1. Introduction
Power headroom reporting (PHR) for one-step scheduling was concluded, but the PHR for two-step scheduling is still open. There’re two remaining issues. One is on which UL carrier to transmit PHR, i.e., whether support PHR transmission only on one-step scheduled UL carrier or support PHR transmission on both one-step and two-step scheduled UL carrier (one UL carrier at a time). It is discussed in the companion contribution [1] with the conclusion to only support PHR transmission on one-step scheduled UL carrier. The other issue is how to determine PH value for PHR MAC CE. It refers to PH value of all activated UL carriers including one-step or two-step scheduled UL carriers. 

In this contribution, PH value is discussed with the assumption of PHR transmission on one-step scheduled UL carrier. 

2. Discussion
The PHR provides the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated serving cell. The PHR reference subframe is the subframe to transmit PHR. The PH value is based on either a real (or scheduled) transmission in that reference subframe or a reference format if there is no scheduled transmission in the reference subframe.
When UE determines PH value of one-step scheduled UL carriers, e.g., licensed UL carrier or one-step scheduled LAA UL carrier, the existing mechanism is reused. That is, real PHR format is used if the received UL grant from one-step scheduling indicates PUSCH transmission in PHR reporting subframe.
When UE determines PH value of two-step scheduled UL carriers, UE may not know whether PUSCH is to be transmitted in PHR reference subframe until UE receives 2nd trigger. Considering the minimum latency between 2nd trigger and actual PUSCH transmission would be smaller than 4m, it is possible 2nd trigger of one UL carrier does not come yet when MAC PDU including PHR MAC CE is generated to be transmitted on another one-step scheduled UL carrier. Therefore, it should be clarified that how UE determines the PH value (e.g. virtual PHR or real PHR) for two-step scheduled UL carriers. 
To deal with the problem mentioned above, there’re three possible options,
· Option 1: virtual PHR for two-step scheduled UL carrier. 
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Figure 1
That is, virtual PHR is used for two-step scheduled LAA SCell irrespective of PUSCH transmission in the PHR reporting subframe, as shown in Figure 1. 
To take advantage of fast UL LBT within the shared MCOT, it is likely two-step scheduling is more frequently used than one-step scheduling. Then, virtual PHR is always reported.  It may be argued that eNB could smartly choose one-step scheduling to obtain real PHR report from UE. However, it is noted that eNB may be not aware when PHR is triggering, e.g., PHR is triggered due to the variation of Pathloss or power backoff  at UE side, then eNB cannot specifically switch to one-step scheduling to facilitate real PHR report. Hence, the PHR type is uncontrollable by eNB. Consequently, the UL scheduling efficiency would be reduced due to inaccurate power information by ignoring grant from two-step scheduling.

· Option 2: determine the PHR type based on 1st UL grant for two-step scheduled UL carrier.

That is, if 1st UL grant is received before UE generates MAC PDU including PHR MAC CE, and UE does not know whether PUSCH of this 1st UL grant is to be transmitted in the PHR reporting subframe, real PHR is reported with the assumption PUSCH is transmitted in the PHR reference subframe, otherwise, virtual PHR is reported. 
More specifically, if the PHR reporting subframe is out of the valid period of 1st UL grant, virtual PHR is reported. And if UE receives 2nd trigger before UE generates MAC PDU including PHR MAC CE, real PHR is reported if the PUSCH indicated by 2nd trigger is in the same subframe of PHR reporting subframe, otherwise, virtual PHR is 1st UL grant from two-step scheduling (i.e. 1st UL grant for which no 2nd trigger has been received). In case multiple 1st UL grant is received, the rule should be defined which 1st UL grant is used to generate real PHR, e.g., 1st received UL grant.  
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Figure 2
· Option 3: determine the PHR type based on 2nd trigger for two-step scheduled UL carrier.

That is, if 2nd UL grant is received before UE generates MAC PDU including PHR MAC CE and if the received 2nd UL grant indicates PUSCH transmission in PHR reporting subframe, real PHR is reported. Otherwise, virtual PHR is reported. 
Compared with option 2, the probability of reporting real PHR is less because virtual PHR is reported when 2nd trigger comes after PHR MAC CE generation (e.g., LAA Scell 1 in figure 3), but it is simpler. 
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Figure 3
Considering more accurate power information can be provided by real PHR format, it is beneficial to adopt option 2 or option 3 which enables real PHR report for two-step scheduling.  Option 3 is slightly preferred due to simplicity.  
Proposal: PH value of one-step scheduled UL carriers follows existing rule, and PH value of two-step scheduled UL carrier is determined by 2nd trigger (option 3). 
3. Conclusion
Based on the discussion above, it is proposed to determine PH value when PHR is transmitted on one-step scheduled UL carrier as the following,  
Proposal:  
PH value of one-step scheduled UL carriers follows existing rule, and PH value of two-step scheduled UL carrier is determined by 2nd trigger (option 3).
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