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1. Introduction
In RAN2#101bis meeting, RAN2 received the RAN1 reply LS on PHR. According to the LS, RAN1 concluded that PHR reporting for PUCCH is not supported for Rel.15 [1, R2-1804215]. In RAN2#102 meeting, RAN2 further discussed the Type 2 PH issue for the PUCCH and finally conclude to keep the Type 2 PH in the PHR format in NR. One reason is for forward compatibility, and another reason is to enable the reporting of LTE Type 2 PH in the NR PHR. To not report the NR Type 2 PH in the NR PHR, the method is to set the value of the parameter “phr-Type2SpCell” to false in this release of the specification. 
	phr-Type2SpCell

Indicates whether or not PHR type 2 is reported for the SpCell of the MAC entity. It is set to false in this release of the specification.


However, we found that there are still some issues on NR Type 2 PH report in the current specification. So this contribution is to address these remaining issues.
2. Discussion
2.1 New possible configuration agreed by RAN1

In last RAN1 meeting, RAN1 made their final agreement on the support of PUCCH SCell in EN-DC as below and sent an LS to RAN2 in [1, R1-1801203].

	Agreements:

EN-DC with two NR PUCCH groups is supported as UE optional capability in Rel-15.

· UE cannot be configured with more than one NR PUCCH groups in the same FR.

· The same numerology is used within the NR PUCCH group in FR2 if two NR PUCCH groups are configured.

· Note: This agreement supersedes an agreement from RAN1#92 on NR PUCCH SCell


This is not aligning with RAN2’s previous conclusion. So we should consider the impact of this RAN1 agreement on PHR.
2.2 Current PHR report procedure 

· The relevant PHR report procedure for multiple PHR entry are extracted from [2] as below:

	3>
if phr-Type2SpCell is configured:

4>
obtain the value of the Type 2 power headroom for the SpCell of this MAC entity;

4>
obtain the value for the corresponding PCMAX,f,c field from the physical layer.

3>
if phr-Type2OtherCell is configured:

4>
if other CG is configured:

5>
obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity;
5>
if phr-ModeOtherCG is set to real by upper layers:

6>
obtain the value for the corresponding PCMAX,f,c field for the SpCell of the other MAC entity from the 

physical layer.

4>
else if PUCCH SCell is configured and activated:

5>
obtain the value of the Type 2 power headroom for the PUCCH SCell;
5>
obtain the value for the corresponding PCMAX,f,c field from the physical layer.


According to the above procedure and the multiple entry PHR MAC CE format in [2], the forward compatibility for the following scenarios are supported. 
· Scenario 1: DC (including both MR DC and NR-NR DC) or NR CA with only one NR  PUCCH group, and Type 2 PH for SpCell is supported;
· Scenario 2: NR CA with two NR PUCCH groups, and Type 2 PH for SpCell and PUCCH SCell are supported.
2.3 Issues
Issue 1: According to text highlighted in yellow in the PHR report procedure, if other CG is configured, the UE needs to obtain the Type 2 PH. This is no problem for EN-DC or other MR-DC since LTE support Type 2 PH. However, if NR-NR DC is configured, i.e. the other CG is also NR CG, then the UE couldn't obtain the Type 2 PH from PHY layer in Rel-15. In RANP#80, it has been agreed that the synchronous NR-NR DC would be a late drop for Rel-15 [X].So the current text highlighted in yellow would have problem.
Issue 2: According to text highlighted in green in the PHR entry procedure, if no other CG is configured but NR PUCCH SCell is configured and activated, the UE needs to obtain the Type 2 PH. The case that NR CA is configured with two NR PUCCH groups has already been a possible configuration currently. However, since PHY doesn't support Type 2 PH, the current text highlighted in green has problem.
Issue 3: The “if…else” highlighted in red in the PHR entry report procedure means that the coexistence of other CG and NR PUCCH SCell is not supported. However, this is not aligning with the RAN1’s latest conclusion. Although there is no problem in Rel-15 since Type 2 PH for NR PUCCH SCell is not supported, this means the forward compatibility to report both of the PCell Type 2 PH and the NR PUCCH SCell type 2 PH is not supported for the scenario that NR PUCCH SCell is configured in EN-DC.
As listed in section 2.2, RAN2 has already agreed to support forward compatibility with respect to Type 2 PH for some scenarios. In this sense, we think the forward compatibility for the scenarios in the above Issue 3 should also be supported. Otherwise, once the Type 2 PH for NR PCell and NR PUCCH SCell is supported in a later release, the update of the PHR procedure and add new PHR MAC CE format are still needed for the MAC specification.
Proposal 1: From the MAC specification point of view, the forward compatibility with respect to Type 2 PH for the following scenario should be supported by both the PHR reporting procedure and the PHR MAC CE:
· EN-DC with two NR PUCCH groups, and Type 2 PH for NR SpCell and NR PUCCH SCell are supported.
2.4 Solution
· For PHR reporting procedure.
For Issue 3, on one hand, the forward compatibility to support Type 2 PH report for both LTE SpCell and NR PUCCH SCell should be supported. One the other hand, the Type 2 PH report for NR PUCCH SCell is not supported in Rel15. To resolve this tricky issue, the method similar to the one used for controlling the NR SpCell Type 2 PH report can be used, i.e. one separate IE should be introduced to control whether Type 2 PH report for NR PUCCH SCell is configured and the value of this IE should be set to false in this release. The name of this IE for example could be “phr-Type2PUCCHSCell”. Another required small change to the procedure part is the “else” highlighted in red should be removed.
With the introduction of this separate IE and by restricting its value to false, the Issue 2 has also be solved.
For Issue 1, we could reuse the current IE “phr-Type2OtherCell” with the following changes:

1) Change the name to “phr-Type2OtherCG”;

2) It is just used to indicate whether or not Type 2 PH is reported for the SpCell of other MAC entity.

3) In this release, restrict that its value can be set to true only if the other CG is LTE CG. In other word, its value should be false if the other CG is NR CG.
Proposal 2: Introduce a new IE named as “phr-Type2PUCCHSCell” to control whether Type 2 PHR for NR PUCCH SCell report is configured. The value of this IE should be set to false in this release.
Proposal 2a: If phr-Type2PUCCHSCell is configured and if PUCCH SCell is activated, the UE obtains the value of the Type 2 power headroom for the PUCCH SCell.
Proposal 3: Rename the IE “phr-Type2OtherCell” to “phr-Type2OtherCG” which is used to indicate whether or not Type 2 PH is reported for the SpCell of other MAC entity. The value of this IE should be set to true only in case that the other MAC entity is E-UTRAN MAC entity.
Proposal 3a: If phr-Type2OtherCG is configured, the UE obtains the value of the Type 2 power headroom for the SpCell of the other MAC entity.
· For PHR MAC CE format

For Issue 1 and Issue 2, there is no need to update to the current PHR MAC CE.

For Issue 3, to support the forward compatibility for Type 2 PH report of both LTE SpCell and NR PUCCH SCell, as shown in Fig 1 and Fig 2, one entry for PUCCH SCell Type 2 PH should be added in the multiple Entry PHR MAC CE instead of sharing the entry with SpCell of other CG.
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Proposal 4: Replace the current multiple PHR entry MAC CE with the Fig 1 and Fig 2.
3. Conclusion
In this contribution, we discussed remaining issues for Type 2 PHR and have the following proposals.

Proposal 1: From the MAC specification point of view, the forward compatibility with respect to Type 2 PH for the following scenario should be supported by both the PHR reporting procedure and the PHR MAC CE:

· EN-DC with two NR PUCCH groups, and Type 2 PH for NR SpCell and NR PUCCH SCell are supported.

Proposal 2: Introduce a new IE named as “phr-Type2PUCCHSCell” to control whether Type 2 PHR for NR PUCCH SCell report is configured. The value of this IE should be set to false in this release.

Proposal 2a: If phr-Type2PUCCHSCell is configured and if PUCCH SCell is activated, the UE obtains the value of the Type 2 power headroom for the PUCCH SCell.
Proposal 3: Rename the IE “phr-Type2OtherCell” to “phr-Type2OtherCG” which is used to indicate whether or not Type 2 PH is reported for the SpCell of other MAC entity. The value of this IE should be set to true only in case that the other MAC entity is E-UTRAN MAC entity.

Proposal 3a: If phr-Type2OtherCG is configured, the UE obtains the value of the Type 2 power headroom for the SpCell of the other MAC entity.
Proposal 4: Replace the current multiple PHR entry MAC CE with the Fig 1 and Fig 2.
Corresponding CRs are provided in [1] and [2].
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