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1
Introduction
The contribution discusses the remaining issues on PHR.
2
Discussion
2.1
PHR in EN-DC (mainly Type 2 PH)
In the latest version of TS 38.321, PHR format can include Type 2 PH for PCell and PSCell. The presence of Type 2 PH is configured by RRC, and sending PHR without type 2 PH is also possible. Considering the enhancement to report Type 2 PH in the future release, we support to keep Type 2 PH in the PHR format (as in the latest TS 38.321) in Rel-15.
In addition, it is confirmed by RAN1 [2] that simultaneous transmission of PUCCH and PUSCH in LTE is supported in EN-DC scenario, which results the presence of Type 2 PH for LTE MCG. It should be noted that to report PH value for other CG would be helpful for the scheduler (especially in dynamic power sharing between LTE and NR (or between NR and NR)) as in LTE dual connectivity. Since we cannot exclude the case for Type 2 PH in LTE from the LS, we think Type 2 PH in the NR PHR format should be kept. Hence we propose:
Proposal 1: To confirm to keep Type 2 PH in PHR format in NR.
	· to answer the question whether RAN1 supports following in NR:

· the scenario RAN2 considers and PH for PUCCH (as in LTE)

RAN1 understanding is the scenario that parallel transmission of PUCCH and PUSCH across primary PUCCH group and secondary PUCCH group is supported. However, in RAN1#91, it was concluded that PHR reporting for PUCCH is not supported at least for Rel.15.
· Simultaneous configuration of EN-DC and NR PUCCH SCell
Further discussion is needed in RAN1.

· Simultaneous transmission of PUCCH and PUSCH in LTE for EN-DC
RAN1 understanding is that when EN-DC is configured simultaneous transmission of PUCCH and PUSCH in LTE is supported.
· to update RAN1 spec to use term “Type3 PH” to refer the PH for SRS as in LTE.

This has been incorporated in the latest version of TS38.213.
· to confirm that phr-ModeOtherCG is used for EN-DC (as for LTE-LTE DC)
RAN1 confirms RAN2 decision.


It should also be noted that the Type 2 PH for NR is not supported in Rel-15 (highlighted in green). Therefore, network should not configure UE to report Type 2 PH for NR, and thus the field descriptions of phr-Type2PCell (which will be corrected to phr-Type2SpCell below) and phr-Type2OtherCell in the TS 38.331 should be updated to not be configured in this release.
Proposal 2: The network does not configure UE to report Type 2 PH for NR serving cells (to be captured in RRC).
From the green-highlighted text above, LTE MAC should also be updated for EN-DC operation. That is, in LTE, if dual connectivity PHR is configured, the MAC entity always report the Type 2 PH for the SpCell of the other MAC entity, which corresponds to PSCell of NR in EN-DC scenario. Since UE cannot obtain the value of the Type 2 PH, the text should be updated to not report Type 2 PH of PSCell in case of EN-DC.
Proposal 3: The LTE MAC entity does not obtain the Type 2 PH for NR PSCell in EN-DC case (to be captured in LTE MAC). 
Even though we would not support NR Type 2 PH in Rel-15, the current text still has an error which results the following scenario (in the future):

-
if the operation is performed by SCG MAC entity, Type 2 PHR for PCell will be added twice (by yellow-highlighted and green-highlighted text). Also, Type 2 PHR of PSCell cannot be added.
	2>
if multiplePHR is configured:

3>
for each activated Serving Cell with configured uplink associated with any MAC entity:

4>
obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier;

4>
if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
4>
if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:

5>
obtain the value for the corresponding PCMAX,c field from the physical layer.
3>
if phr-Type2PCell is configured:

4>
obtain the value of the Type 2 power headroom for the PCell;

4>
obtain the value for the corresponding PCMAX,c field from the physical layer.
3>
if phr-Type2OtherCell is configured:

4>
if PUCCH SCell is configured:

5>
obtain the value of the Type 2 power headroom for the PUCCH SCell.
4>
else (i.e. other CG is configured):

5>
obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity.
4>
obtain the value for the corresponding PCMAX,c field from the physical layer.
3>
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC CE according to configured ServCellIndex and the PUCCH(s) for the MAC entity as defined in subclause 6.1.3.9 based on the values reported by the physical layer.


We think the issue can be resolved by changing phr-Type2PCell to phr-Type2SpCell (which was the original intention of the proposal), and corresponding text should also be updated.

Proposal 4: Change phr-Type2PCell to phr-Type2SpCell in both TSs 38.321 and 38.331.

One remaining issue is how to differentiate Multiple Entry PHR MAC CE with one-octet bitmap and four-octet bitmap in EN-DC scenario. We understand that the SCell index would be assigned hard-split (e.g. 0 to 15 for MCG and 16 to 31 for SCG), and then network can figure out the highest SCell index. And thus no further clarifications are required.
Proposal 5: Network can identify either one-octet bitmap or four-octet bitmap is used (i.e. no further clarifications are required).
2.2
Single Entry PHR MAC CE

The latest TS 38.321 has following text for the Single Entry PHR MAC CE:
	2>
else (i.e. Single Entry PHR format is used):

3>
obtain the value of the Type 1 or Type 3 power headroom from the physical layer for the corresponding uplink carrier of the PCell;
3>
obtain the value for the corresponding PCMAX,c field from the physical layer;
3>
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC CE as defined in subclause 6.1.3.8 based on the value reported by the physical layer.


The Single Entry PHR MAC CE  is used only for non UL CA case (i.e. no SCell uplink), and type 3 power headroom cannot be obtained since the MAC entity reports PH using the Single Entry PHR MAC CE which results Type 1 PH only. The error was actually inherited from Rel-14 LTE MAC specification, and it has been recently corrected in the LTE specification as well.
Proposal 6: Type 3 PH is not reported if the Single Entry PHR MAC CE is used.
All the text proposals for TSs 38.321, 36.321, and 38.331 are provided in R2-180xxxx, R2-180yyyy, and R2-180zzzz.
Proposal 7: Adopt the TP in R2-1804576 (for TS 38.321), R2-1804577 (for TS 36.321), and R2-1804609 (for TS 38.331).
3
Conclusion

Proposal 1: To confirm to keep Type 2 PH in PHR format in NR.
Proposal 2: The network does not configure UE to report Type 2 PH for NR serving cells (to be captured in RRC).
Proposal 3: The LTE MAC entity does not obtain the Type 2 PH for NR PSCell in EN-DC case (to be captured in LTE MAC). 
Proposal 4: Change phr-Type2PCell to phr-Type2SpCell in both TSs 38.321 and 38.331.
Proposal 5: Network can identify either one-octet bitmap or four-octet bitmap is used (i.e. no further clarifications are required).

Proposal 6: Type 3 PH is not reported if the Single Entry PHR MAC CE is used.
Proposal 7: Adopt the TP in R2-1804576 (for TS 38.321), R2-1804577 (for TS 36.321), and R2-1804609 (for TS 38.331).
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