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1 Introduction
In Rel-17 TS 38.321 v17.0.0 specification [1], the newly introduced “Enhanced PHR for multiple TRP MAC CE” has added to support reporting two PH values for multiple TRP when mTRP PUSCH repetition is configured. However, details regarding the reporting procedures (which serving cells are reported, how to handle the DC cases, etc.) are not determined and it has left as FFS points.
Editor's note: This MAC CE may need to be updated to also include the reporting for serving cells using sTRP if this MAC CE is also used for such serving cells (since the reporting procedure is currently FFS, including whether to use this MAC CE for these serving cells or not).

Editor's note: Above MAC CE formats would be the working assumption but it can be further updated or re-designed based on consensus from the companies with considering DC-case support.

Based on the decision how above details are supported, the MAC CE format may be updated.
In this contribution, we provide the view on the detail issues (which serving cells are reported, how to handle the DC cases) regarding the new Enhanced PHR for multiple TRP MAC CE.
2 Discussion
2.1 Introduction
The detail operation how two PH values are reported is agreed from RAN1 and it will be specified in the RAN1 specification. In short, if UE is configured with twoPHRMode for a CG and if mTRP PUSCH repetition is configured for the CC, UE will report two PH values for the CC of the CG.
	Agreement
For option 4, support the following: 
• When PHR MAC-CE is reported in slot n, for a CC that is configured with mTRP PUSCH repetition, second PHR value is determined as, 
o If the first PHR value is actual PHR (based on Rel. 15/16) corresponding to a repetition among mTRP PUSCH repetitions associated with a given TRP, the second PHR value, select Alt. 2A 
§ Alt.2A: Is actual only when a repetition associated with the other TRP is transmitted in slot n. Otherwise, it is virtual.
• If there are multiple repetitions associated with the other TRP in slot n, the earliest one in slot n is selected.
o If the first PHR value is actual PHR (based on Rel. 15/16) but not corresponding to a repetition among mTRP PUSCH repetitions (corresponds to sTRP PUSCH), select Alt. 1B 
§ Alt1B: a second PHR value is reported as virtual PHR.
o If the first PHR value is virtual, select Alt. 1C 
§ Alt1C: a second PHR value is reported as virtual PHR.
• Note: It was agreed that when second PHR is virtual, it is calculated based on a set of default power control parameters defined for the other TRP (that is not associated with the first PHR)
• Note: It was agreed that the above is applicable to both single entry and multi-entry PHR reports 


However, it is not clear how to report the serving cell(s) not configured with the mTRP PUSCH repetition (i.e. at least one serving cell in the cell group is not configured with mTRP PUSCH repetition). In addition, RAN2 need to clarify how to report the cell(s) not configured with the mTRP PUSCH repetition in another NR MAC entity or another LTE MAC entity.
2.2 How to report the serving cell(s) not configured with the mTRP PUSCH repetition
In the legacy PHR reporting procedure, UE report all PH values for each activated Serving Cell with configured uplink associated with any MAC entity. If we apply the same rule for PHR reporting to this Enhanced PHR MAC CE, the Enhanced PHR for mTRP MAC CE needs to include both per cell PH value(s) and per TRP PH value(s). If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells enabled with mTRP PUSCH repetition belonging to this MAC entity and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.
Proposal 1: Enhanced PHR for multiple TRP MAC CE include both per cell PHR(s) for activated serving cells with sTRP PUSCH and per TRP PHR(s) for all activated serving cells enabled with mTRP PUSCH repetition.

However, the current MAC CE format of Enhanced PHR for mTRP MAC CE is not allowed to report the PHR for activated serving cells with sTRP PUSCH. We think there are no big difficutlies to support above proposal. It is possible that the new Enhanced PHR for multiple TRP MAC CE optionally includes the additional PH value(s) of the second TRP for the configured serving cells by follow options:

· Option 1: UE implicitly know which cell is configured with PUSCH repetition based on the RRC configuration, so any indicator is required. UE can optionally skip the PH value for the second TRP for the serving cell(s) which PUSCH repetition is not configured.
· Option 2: New PHR MAC CE includes the additional fields to indicate whether one or two PHs is/are reported for the corresponding serving cell i.e. introduce the explicit bitmap to indicate the presence of the multiple PH values for the serving cell(s)

It is also possible to extend the legacy PHR MAC CE to add extra PHR format (i.e. PH value, etc.) corresponding to the second TRP transmission but it has no further advantages to use the new PHR MAC CE.
Proposal 2: Enhanced PHR for multiple TRP MAC CE optionally includes the additional PH value(s) of the second TRP for the configured serving cells enabled with mTRP PUSCH repetition.
2.3 How to report the cell(s) not configured with the mTRP PUSCH repetition in another MAC entity

For PHR reporting for DC case, UE report all PH values for each activated Serving Cell with configured uplink associated with any MAC entity for the legacy PHR MAC CE. It is natural that UE to report all activated serving cells for the Enhanced PHR for mTRP MAC CE case from the functional point of view. The main problematic scenario is that UE report the PHR and only one CG is configured with mTRP PHR report (i.e. twoPHRMode). In addition, it is also requires further work to introduce the fucntionality of the Enhanced PHR for mTRP MAC CE in LTE with limited time of this release.

In NR-DC case, extending the P1 and P2 to the DC case is very straight forward i.e. just extend the format to CG level and allow to report two PHR for all activated serving cells for all MAC entities. For the case if only one CG is configured with mTRP PHR report, it might require the inter-node RRC message to indicate whether the configuration of twoPHRMode (CG level) and mTRP PUSCH repetition (Cell level – serving cell index + indicator for PUSCH repletion) are configured or not because NW needs to know which cell is confiugred with mTRP PHR enhancements i.e.UE report mTRP PH values for that cells (sPCell and SCells).
In EN-DC/NE-DC case, only NR node is allowed to be configured with mTRP PHR. It is very difficult to introduce the new PHR framework to the LTE so we think the simple approach would restrict the mTRP PHR functionality in case of EN-DC/NE-DC (or all DC cases). 

If RAN2 try to support mTRP PHR functionality for EN-DC/NE-DC, following options can be considered:

· Option 1: Each MAC entity independently use own MAC CE format
1. LTE MAC entity: If PHR is triggered based on LTE PHR configuration, UE report the cell level PHs for both LTE and NR cells using LTE PHR MAC CE format (clarification might be needed in LTE MAC e.g. PL of any TRP changes)
2. NR MAC entity: If PHR is triggered based on NR PHR configuration, UE report the cell level PHs for LTE and TRP level PHs for NR cells using the new Enhanced PHR for mTRP MAC CE format 
· Option 2: Both LTE and NR use the new Enhanced PHR for mTRP MAC CE format
Option 2 requires many LTE specification changes and it seems the over-specification beyond the WID. So, we think option 1 is better if RAN2 determine to support mTRP PHR functionality for EN-DC/NE-DC cases. For this cases, the Inter-node message to indicate whether the configuration of twoPHRMode (CG level) and PUSCH repetition (Cell level – serving cell index + indicator for PUSCH repletion) are configured or not seems required.
Proposal 3: RAN2 need to determine to support mTRP PHR functionality for DC cases. If it will be supported following aspects need to be specified.
· Inter-node message to indicate whether the configuration of twoPHRMode (CG level) and PUSCH repetition (Cell level – serving cell index + indicator for PUSCH repletion) are configured or not.
· MAC CE format update by extending the format to CG level i.e. allow to report two PHR for all activated serving cells for all MAC entities.
· For EN-DC/NE-DC, Each MAC entity independently use own MAC CE format

1. LTE MAC entity: If PHR is triggered based on LTE PHR configuration, UE report the cell level PHs for both LTE and NR cells using LTE PHR MAC CE format (clarification might be needed in LTE MAC e.g. PL of any TRP changes)

2. NR MAC entity: If PHR is triggered based on NR PHR configuration, UE report the cell level PHs for LTE and TRP level PHs for NR cells using the new Enhanced PHR for mTRP MAC CE format 

2.4 MAC CE design

As a one example of the MAC CE format, we provide the below MAC CE format for Enhanced PHR for multiple TRP MAC CE to support DC cases.
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Fig 1. Updated "Enhanced PHR for mTRP MAC CE" to support DC
Proposal 4: Accept the updated Enhanced PHR for multiple TRP MAC CE format to support DC cases in Fig 1.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: Enhanced PHR for multiple TRP MAC CE include both per cell PHR(s) for activated serving cells with sTRP PUSCH and per TRP PHR(s) for all activated serving cells enabled with mTRP PUSCH repetition.

Proposal 2: Enhanced PHR for multiple TRP MAC CE optionally includes the additional PH value(s) of the second TRP for the configured serving cells enabled with mTRP PUSCH repetition.
Proposal 3: RAN2 need to determine to support mTRP PHR functionality for DC cases. If it will be supported following aspects need to be specified.

· Inter-node message to indicate whether the configuration of twoPHRMode (CG level) and PUSCH repetition (Cell level – serving cell index + indicator for PUSCH repletion) are configured or not.
· MAC CE format update by extending the format to CG level i.e. allow to report two PHR for all activated serving cells for all MAC entities.
· For EN-DC/NE-DC, Each MAC entity independently use own MAC CE format

3. LTE MAC entity: If PHR is triggered based on LTE PHR configuration, UE report the cell level PHs for both LTE and NR cells using LTE PHR MAC CE format (clarification might be needed in LTE MAC e.g. PL of any TRP changes)

4. NR MAC entity: If PHR is triggered based on NR PHR configuration, UE report the cell level PHs for LTE and TRP level PHs for NR cells using the new Enhanced PHR for mTRP MAC CE format 

Proposal 4: Accept the updated Enhanced PHR for multiple TRP MAC CE format to support DC cases in Fig 1.
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