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Discussion and Decision
1      Introduction
RAN1 introduced Bandwidth Part (BWP) concept, which is the frequency resource that the UE actually receives or transmits, i.e. PDSCH/PUSCH is scheduled within active BWP. One BWP is limited to one cell, and multiple BWPs can be configured per cell. For UE in RRC_CONNECTED state, Active BWP is the BWP used for transmission/reception. The number of BWPs is configured via RRC and only one BWP is used as active BWP by using RRC signaling or via PDCCH/DCI signalling. Following is the related RAN1 agreements in NR AH#3 meeting:
	· In Rel-15, for a UE, there is at most one active DL BWP and at most one active UL BWP at a given time for a serving cell

· For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE

· FFS association of DL BWP and UL BWP

· FFS definition of an active cell in relation to DL BWP and UL BWP, whether or not there are cross-cell/cross-BWP interactions

· NR supports the case that a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell

· FFS whether & how for active BWP switching only without scheduling (including the case of UL scheduling without UL-SCH)


In this contribution, we analyze whether the introduction of BWP has any impacts on PHR.
2      Discussion
PHR trigger

In LTE, one of the PHR triggering events is activation of an SCell of any MAC entity with configured uplink. This triggering is desirable considering network typically activates one CC when it intends to use it for data transmission. Data transmission on the newly activated CC will directly impact the available power left for other CCs. Hence, Power Headroom reporting for all CCs, including the CC just activated, is useful to assist network to know at least the power status on each CC and then properly select suitable bandwidth and MCS for UL data transmission.
In consideration of BWP, one question is whether PHR should be trigegred if BWP is switched. Unlike SCell activation case in LTE CA discusssed above, there is at most one active UL BWP at a given time for a CC. In other words, the BWP switching does not increase the number of activated CCs/BWPs and correspondingly does not cause meaningful power variation for other CCs. More specifically, as all BWPs within a given CC are always linked to one DL CC for PL measurement, PHR values, even reported, would be very similar and can be estimated by gNB itself. Hence, the benefit of reporting the PHRs on condition of BWP switching seems very limited, while it may result in large signaling overhead. 

In summary, there is no clear need to report PHR when BWP is switched, unless there is explicit request from RAN1.
Note that the discusscion here is different from the BWP activation during SCell activation, where PHR can be triggereed following the LTE rule of triggering BSR during activation of an SCell with configured uplink. 

Proposal 1: Unless there is request from RAN1, PHR is not triggered due to the switching of BWP.
PHR reporting format
Another question is whether it is necessary to include the Power Headroom value for the configured but inactive BWPs. Analysis above shows that the PH value for BWPs within the same CC are similar. Therefore there is little motivation to report PH values for inactive BWPs in addition to the PH value for the active BWP. In LTE, a single PH value is reported for each reported cell in PHR MAC CE. In NR, for each reported cell, from above discussion, there is one PH value reported for the active BWP of the cell. Therefore the LTE PHR MAC CE formats can be reused for NR even if BWP is considered.
Proposal 2: BWP does not impact the PHR MAC CE format design in NR.
3      Conclusion
In this contribution, we analyze whether the introduction of BWP has any impacts on PHR, and propose the following:
Proposal 1: Unless there is request from RAN1, PHR is not triggered due to the switching of BWP.
Proposal 2: BWP does not impact the PHR MAC CE format design in NR.
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