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1
Introduction
Power headroom is a joint issue between RAN1 and RAN2 (and also RAN4), and thus specified in both RAN1 and RAN2 specifications. In the current version of specification, following discrepancy exists:
	
	RAN1
	RAN2 (aligned with LTE)

	PUSCH PH (Type 1 in LTE)
	Type 1
	Type 1

	PUCCH PH (Type 2 in LTE)
	Not supported
	Type 2

	SRS PH (Type 3 in LTE)
	Type 2
	Type 3


To resolve the discrepancy, the contribution discusses the following issues:
1>
Whether PUCCH PH should be kept or removed in RAN2 specification;
2>
How to capture SRS PH in RAN2 specification.
2
Discussion
2.1
PUCCH PH (Type 2 in LTE)
PHR format in TS 38.321 can include Type 2 PH (PUCCH PH) for PCell and PSCell. The presence of PUCCH PH is configured by RRC and sending PHR without type 2 PH is possible. In that sense, in PHR format point of view, leaving PUCCH PH in the PHR format is a possible option and one can consider it future proof.
On the other hands, following RAN plenary decisions and RAN1 conclusions implies that PUCCH PH is not the scope of Rel-15.
	RAN #77

  Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
  Mini-slot based scheduling beyond what is covered in Dec. ’17
  Multi-beam/panel/TRP PDCCH 
  Transmit diversity for PUCCH (Rel-16)
  Simultaneous transmission of PUSCH and PUCCH (not in Rel-15) 
RAN1 #91

· It is understood that parallel PUCCH and PUSCH transmissions on the same cell is deprioritized from the Dec. release, and parallel PUCCH on one cell and PUSCH on a different cell (or UL vs. SUL for the serving cell) within a cell group is also deprioritized in the Dec. release 

· From RAN1 perspective, this entire feature is not supported in Rel-15
· Note: across cell groups, parallel PUCCH in one group vs. PUSCH in the other group is supported 


Since PUCCH PH would not be supported by RAN1 in Rel-15 timeframe, network should not configure UE to report PUCCH PH. Hence the field description in the TS 38.331 should be updated.
Proposal 1: Adopt the TP for NR RRC in R2-1800618 so that network does not configure UE to report PUCCH PH.
Also 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 means 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.
	-
else if dualConnectivityPHR is configured:

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

-
obtain the value of the Type 1 or Type 3 power headroom;

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

-
obtain the value for the corresponding PCMAX,c field from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured or a serving cell operating according to Frame Structure Type 3 with uplink is configured and activated:

-
obtain the value of the Type 2 power headroom for the SpCell;

-
obtain the value for the corresponding PCMAX,c field for the SpCell from the physical layer (see subclause 5.1.1.2 of [2]);

-
obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity;
-
if phr-ModeOtherCG is set to real by upper layers:

-
obtain the value for the corresponding PCMAX,c field for the SpCell of the other MAC entity from the physical layer (see subclause 5.1.1.2 of [2]);

-
instruct the Multiplexing and Assembly procedure to generate and transmit a Dual Connectivity PHR MAC control element as defined in subclause 6.1.3.6b based on the values reported by the physical layer;


Proposal 2: Adopt the TP for LTE MAC in R2-1800616 so that UE does not obtain the Type 2 PH for NR PSCell in EN-DC case.
Even though we would not support 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 3: Change phr-Type2PCell to phr-Type2SpCell, and corresponding text as provided in R2-1800615.

2.2
SRS PH
RAN1 made the following agreement on SRS PHR:
	Specification supports SRS PHR reporting for serving cell / uplink where PUSCH is not configured
         SRS virtual PHR reporting is based on one SRS resource configured by the gNB

         SRS PHR reporting is as in LTE type-3 
         Send one LS to RAN2 about this agreement


Rel-15 NR should support SRS PH based on LTE SRS PH which was introduced in Rel-14 for SRS switching WI. The main points of the feature can be summarized as follows:
1
For TDD, some SCells can be configured with only SRS without PUSCH in uplink. The purpose is to provide DL channel quality of the SCell by SRS;
2
For such SCells, SRS is transmitted periodically or aperiodically when the SCell is activated. Since PUSCH is not configured, PUSCH is not transmitted in the SRS-only SCell;
3
SRS-only SCells are activated and deactivated according to the normal activation/deactivation procedure.

SRS PH is not reported for PCell/PSCell, and is not reported together with PUSCH PH (either only SRS PH or PUSCH PH is reported for a SCell). In LTE, whether a certain SCell is SRS-only SCell or not is determined by whether or not UL-configuration-r14 is configured for the SCell. TS 36.321 refers to this IE to specify which PH between SRS PH and PUSCH PH is reported for a certain SCell. Since ASN.1 review is ongoing for NR, linking the SRS-only SCell with RRC IE is not possible at the moment. We can use being SRS-only SCell or not in describing which PH is reported for the SCell. It can be updated with specific IE name when ASN.1 review completes.

Proposal 4: In the Multiple Entry PHR format, Type 'X' (i.e. either 1 or 3) is determined based on whether the corresponding SCell is SRS-only SCell or not. The text will be updated with specific RRC parameter after ASN.1 completion.
The current NR MAC specification has following text for the Single Entry PHR format:

	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;

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.


Single Entry PHR format is used only for non UL CA (i.e. no SCell uplink), hence the corresponding uplink carrier above is PCell uplink and type 3 power headroom cannot be obtained. The error is actually inherited from Rel-14 LTE MAC specification. The correction on LTE can be discussed with separate LTE CR later.
Proposal 5: Type 3 PH is not reported if Single Entry PHR format is used.
As indicated in the table in clause 1, RAN 1 decided to call SRS PH as type 2 PH in NR while it is type 3 PH in LTE. It is just a name and shall not bring any problem/ambiguity. But in EN-DC, NR PH is reported in LTE PHR (in LTE specification) and LTE PH in NR PHR (in NR specification). Denoting SRS PH as Type 2 PH for NR and as type 3 for LTE adds unnecessary complexity to the specification. 
Proposal 6: SRS PH is type 3 PH as in LTE. 

Proposal 7: Send an LS to RAN1 to ask change the type 2 PH to type 3 PH in their specifications.
3
Conclusion

Proposal 1: Adopt the TP for NR RRC in R2-1800618 so that network does not configure UE to report PUCCH PH.

Proposal 2: Adopt the TP for LTE MAC in R2-1800616 so that UE does not obtain the Type 2 PH for NR PSCell in EN-DC case.

Proposal 3: Change phr-Type2PCell to phr-Type2SpCell, and corresponding text as provided in R2-1800615.

Proposal 4: In the Multiple Entry PHR format, Type 'X' (i.e. either 1 or 3) is determined based on whether the corresponding SCell is SRS-only SCell or not. The text will be updated with specific RRC parameter after ASN.1 completion.

Proposal 5: Type 3 PH is not reported if Single Entry PHR format is used.

Proposal 6: SRS PH is type 3 PH as in LTE. 

Proposal 7: Send an LS to RAN1 to ask change the type 2 PH to type 3 PH in their specifications.
4
References

[1]
3GPP TS 36.321: "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification".
[2]
3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
