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Introduction
 A LS, R1-1901487[1], is received from RAN2 on PHR procedure in dual-connectivity, concerning the PHR procedure in EN-DC. It was stated that 
RAN2 has discussed and agreed to the following change to LTE PHR procedure for EN-DC:
[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. 

In this paper, we identify the issues yet to be resolved from RAN1 perspective in order to support the above PHR procedure and propose clarifications.  

[bookmark: _Ref473802466][bookmark: _Ref462669569]Discussions

TPC Accumulation
For both PH based on a real transmission and PH based on a reference transmission, TPC accumulation, f(i,l) is needed. For DCI scheduled UL transmission, f(i,l)  is the accumulation of the TPC commands up to the last symbol of the corresponding DCI; for configured UL transmission, f(i,l) is the accumulation of the TPC commands up to min{k2} slots before the transmission [2].  The difference in the latest time of TPC accumulation is depicted in the Figure 1.



Figure 1. Latest time for TPC accumulation in UL power control: a). DCI schedule UL transmission, b) Configured UL transmission.

The PH value of a configured UL transmission can only be calculated within min{ k2} slots prior to the transmission, where k2 are configured in PUSCH-ConfigCommon.  Since min{k2} slots duration can be much smaller than 4 ms, it is impossible to carry such a PH in an LTE UL transmission without mandating much faster LTE processing time line.
Observation 1: There is often not enough processing time for an LTE UL transmission to carry the PHR of a configured NR UL transmission that overlaps with the LTE transmission, regardless when the NR transmission is configured.
In NR, f(i,l) is not clearly defined for a reference UL transmission. Two immediate options are:
1. Consider the reference transmission as a configured transmission and, thus, f(i,l) is calculated to include TPC commands min{k2} slots before the reference slot. 
2. Consider the reference transmission as scheduled by a virtual DCI that ends at the time of PHR trigger and has no TPC command, and, thus, f(i,l) is calculated to include the TPC commands up to the time of PHR trigger. 

Observation 2: In current RAN1 specification, for reference PHR it is not clear to what time the TPC commands need to be accumulated.  
Since it is not specified, f(i,l) including TPC accumulation up to any time in between PHR trigger and min{k2} slots prior to the reference slot should be allowed.


Reference Slot
When LTE and NR have different numerologies and/or are asynchronous, multiple NR slots can overlap with the LTE subframe that carries the PHR. Similarly, multiple LTE subframes can overlap with the NR slot that carries the PHR. In both cases, the reference slot and subframe are not defined. 

Observation 3: For EN-DC, both the slot of NR to be considered in the PH reported to LTE and the subframe of LTE to be considered in the PH reported to NR are not defined. 

Clarification
To enable cross-RAT PHR in EN-DC, we propose the following clarification to be captured in the chairman’s note.
[bookmark: _Hlk4764885]Clarification:
· For NR PHR on LTE
· The TPC accumulation, f(i,l), is allowed to include TPC commands up to any time in between the PHR trigger and min{k2} slots prior to the reference slot.
· At least for Rel-15 UEs, both real and reference PHR are allowed regardless if there is overlapping transmissions.
· The first slot of an active NR BWP that starts within the LTE subframe carrying the PHR is considered. 

· For LTE PHR on NR
· It’s up to UE to decide which of the subframes that overlaps with the NR slot that carries the PHR to be considered for reporting.



Conclusions
In this contribution, we have discussed issues on cross-RAT PHR in EN-DC and have the following obseervations:
Observation 1: There is often not enough processing time for an LTE UL transmission to carry the PHR of a configured NR UL transmission that overlaps with the LTE transmission, regardless when the NR transmission is configured.
Observation 2: In current RAN1 specification, for reference PHR it is not clear to what time the TPC commands need to be accumulated.  
Observation 3: For EN-DC, both the slot of NR to be considered in the PH reported to LTE and the subframe of LTE to be considered in the PH reported to NR are not defined. 

The following clarification has been proposed to resolve the above identified issues:
Clarification:
· For NR PHR on LTE
· The TPC accumulation, f(i,l), is allowed to include TPC commands up to any time in between the PHR trigger and min{k2} slots prior to the reference slot.
· At least for Rel-15 UEs, both real and reference PHR are allowed regardless if there is overlapping transmissions.
· The first slot of an active NR BWP that starts within the LTE subframe carrying the PHR is considered. 

· For LTE PHR on NR
· It’s up to UE to decide which of the subframes that overlaps with the NR slot that carries the PHR to be considered for reporting.
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