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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]A LS has been received from RAN2 on PHR procedure in EN-DC in [1]. Following aspects were stated
RAN2 has discussed and agreed to the following change to LTE PHR procedure for EN-DC:
[bookmark: OLE_LINK8][bookmark: _Hlk530061386]After a PHR is triggered, if dualConnectivityPHR is configured, UE needs to report power headroom information of all activated LTE and NR serving cells.  For a NR serving cell, whether UE reports its PH value based on real transmission or reference format is determined based on UL transmissions that have been scheduled or configured until 4 ms prior to the TTI in which the PHR MAC CE is transmitted.
In addition, RAN2 has discussed and agreed to the following change to both LTE and NR PHR procedure:
For a band combination in which a UE is not capable of dynamic power sharing, the UE may omit reporting power headroom information for serving cells in the other MAC entity. 
At RAN1#95 meeting, following agreement is achieved:
Agreement
· If there are more than one PUSCH in a slot of a CC where PHR is calculated, and if that slot fully overlaps with the slot of the UL transmission carrying the PHR, the earliest PUSCH is reported.

At RAN1 #97 meeting, following agreements are achieved:
Agreement
· At least when NR slots have different numerologies from LTE subframe that carries the PHR, UE provides the first NR slot that fully overlaps with the LTE subframe (as illustrated in figure 2).
· FFS: How to handle the asynchronous case between LTE and NR
· FFS: How to handle the case of multiple PUSCH transmissions within a slot
Agreement
· If a UE is configured with LTE power headroom report over NR, where a SCS configuration of the NR slot is larger than that of LTE subframe, and if the UE provides a power headroom report in a PUSCH transmission in an NR slot that overlaps with multiple LTE subframes, the UE provides a power headroom report for the PUSCH on the first subframe of the multiple LTE subframes that overlaps with the NR slot.(as illustrated in figure below)
In this contribution, we discuss the impact from RAN1 perspective considering above PHR procedure for EN-DC. 
Discussion
[bookmark: OLE_LINK48]PHR calculation for the asynchronous case 
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK119][bookmark: OLE_LINK120][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47]NR PHR reporting via LTE
[bookmark: OLE_LINK25]The PHR calculation rule for different numerologies was agreed in RAN2 #97 meeting. When the numerologies of LTE carrier and NR carrier are same, as shown in Figure 2, LTE subframe n conveying PHR overlaps with two NR slots. It is considered to provide a power headroom report for the PUSCH on the first slot of the two NR slots that overlaps with the LTE subframe conveying PHR. The scheduling information for the transmission in the first slot may transmit in a greater possibility, which can provide a real PHR. The PHR calculation rule is aligned with the agreed rules at last meeting for the case of different numerologies between LTE subframe and NR slot.
[image: ]
[bookmark: OLE_LINK24]Figure 1. Illustration of the asynchronous case for NR PHR reporting via LTE
Proposal 1: For NR PHR via LTE, when NR slot has the same numerology with LTE subframe that carries the PHR, UE provides the first NR slot that overlaps with the LTE subframe taking into account the asynchronous timing difference.
LTE PHR reporting via NR
Similarly, for LTE PHR via NR in asynchronous case, two LTE subframes overlap with NR slot conveying PHR. For simplicity, the PHR for the first subframe of the two LTE subframes that overlaps with the NR slot is provided. The PHR calculation rule is also aligned with the agreed rules at last meeting for the case of different numerologies between LTE subframe and NR slot. For this case, an example CR is attached for discussion and approval.
      
[image: ]
Figure 2. Illustration of the asynchronous case for LTE PHR reporting via NR
Proposal 2: For LTE PHR via NR in case of asynchronous EN-DC/NE-DC, when LTE subframe has the same numerology as the NR slot that carries the PHR, UE provides the first LTE subframe that overlaps with the NR slot taking into account the asynchronous timing difference.
· Adopt the attached example CR
[bookmark: OLE_LINK7]
PHR calculation issue for multiple PUSCH transmissions within a slot
NR PHR reporting via LTE
[bookmark: OLE_LINK2]For the case of NR PHR via LTE regardless of same or different numerologies between LTE subframe and NR slot, if the UE provides a Type 1 power headroom report in a PUSCH transmission LTE subframe n that overlaps with multiple PUSCH transmissions in NR chosen slot, following the existing NR PHR specification and unify the scenarios for different numerologies or same numerology between LTE subframe and NR slot, the UE provides a Type 1 power headroom report for the first PUSCH, if any, that overlaps with the LTE subframe n.
Proposal 3: For NR PHR via LTE, the UE provides a Type 1 power headroom report for the first PUSCH in NR slot, if any, that overlaps with the LTE subframe conveying PHR.

PHR calculation for NR PUSCH transmissions with same numerologies between multiple cells
An agreement was achieved at RAN1 #95 meeting, the earliest PUSCH is reported for the case that more than one PUSCH in a slot fully overlapping with the slot of the UL transmission carrying the PHR. Current specification just captures this agreement for the case with different numerologies among multiple cells for PUSCH transmissions. The rule for same numerology among multiple cells for PUSCH transmissions also need to be defined. Therefore, we propose the following,
Proposal 4: If a UE is configured with multiple cells with the same SCS for PUSCH transmissions,
· If there are more than one PUSCH in a slot of a cell where PHR is calculated, the earliest PUSCH is reported.
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discuss the PHR procedure for a UE capable of dynamic power sharing in EN-DC. Based on above analysis, the following proposals are given along with an attached example CR for discussion and approval.
Proposal 1: For NR PHR via LTE, when NR slot has the same numerology with LTE subframe that carries the PHR, UE provides the first NR slot that overlaps with the LTE subframe taking into account the asynchronous timing difference.
Proposal 2: For LTE PHR via NR in case of asynchronous EN-DC/NE-DC, when LTE subframe has the same numerology as the NR slot that carries the PHR, UE provides the first LTE subframe that overlaps with the NR slot taking into account the asynchronous timing difference.
· Adopt the attached example CR
[bookmark: _GoBack]Proposal 3: For NR PHR via LTE, the UE provides a Type 1 power headroom report for the first PUSCH in NR slot, if any, that overlaps with the LTE subframe conveying PHR.
Proposal 4: If a UE is configured with multiple cells with the same SCS for PUSCH transmissions,
· If there are more than one PUSCH in a slot of a cell where PHR is calculated, the earliest PUSCH is reported.
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