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1. Introduction
RAN2 discussed some user plane aspects for eLAA, but Power Headroom Reporting (PHR) details were not discussed. The contribution discusses the details on PHR for LAA SCells.

2. Discussion

2.1 Extended PHR
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.
In Rel-10, the extended PHR was introduced to report all the activated serving cells for the carrier aggregation as follows [1].
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Figure 6.1.3.6a-2: Extended PHR MAC Control Element
with the field description:
	- 
V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. Furthermore, for both Type 1 and Type 2 PH, V=0 indicates the presence of the octet containing the associated PCMAX,c field, and V=1 indicates that the octet containing the associated PCMAX,c field is omitted;


The PH value is based on either a real transmission or a reference format (which is defined in section 5.1.1.2 of [2]) if there is no real transmission. In eLAA, the UE may not able to perform real transmission on LAA SCells due to LBT operation. If UE supposed to be transmit data over PUSCH of LAA SCells, but failed to make real transmission, the details format of PHR should be clarified.
2.2 Possible solutions
As there is possibility to fail to transmit due to LBT on LAA SCells, the safest and easiest way would be always to use virtual PH format for LAA SCells. But this option may be not good as it does not provide accurate information to the network.
Option 1:
To always use virtual PH format for LAA SCell regardless of UL scheduling.
If it is not acceptable, we may consider other options in case that the network schedules uplink transmission for LAA SCell, but fails to transmit PUSCH due to LBT.
The ideal solution would be to use virtual PH format in the case on the fly. However, from UE implementation perspective, it would be quite difficult to generate virtual PH format right after detection of LBT failure.
Option 2:
To use real PH format if UL transmission is scheduled and succeeds for LAA SCells;
To use virtual PH format if UL transmission is not scheduled, or scheduled but fails due to LBT
To simplify the implementation, we may also consider sending real PH format always in the case. But, this may not provide the accurate information to network  either.
Option 3: 
To use real PH format if UL transmission is scheduled for LAA SCells (regardless of result of LBT);
To use virtual PH format if UL transmission is not scheduled.
In option 3, we may further consider providing the detailed situation to the network, i.e. UE may indicate whether the actual transmission was done by using e.g. the reserved bit in the Extended PHR.
Option 3a: 
To indicate additionally whether the actual transmission was made using the reserved bit in the PHR.
We do not have strong preference, but the Options 3 and 3a seem okay by considering UE implementation complexity. We propose to discuss the issue in RAN2.
Proposal: To discuss the listed options whether to use real or virtual PH format for LAA SCells.
3. Conclusion
Proposal: To discuss the listed options whether to use real or virtual PH format for LAA SCells.

Option 1:
To always use virtual PH format for LAA SCell regardless of UL scheduling.

Option 2:
To use real PH format if UL transmission is scheduled and succeeds for LAA SCells;
To use virtual PH format if UL transmission is not scheduled, or scheduled but fails due to LBT

Option 3: 
To use real PH format if UL transmission is scheduled for LAA SCells (regardless of result of LBT);
To use virtual PH format if UL transmission is not scheduled.
Option 3a: 
To indicate additionally whether the actual transmission was made using the reserved bit in the PHR.
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