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1. Introduction
This paper addresses the following reaming open issues listed by the MAC spec rapporteur [1].
	[Issue 5.4.6-2]
RAN2 should conclude whether phr-ModeOtherCG is used for EN-DC.

[Issue 5.4.6-3]
RAN1 and RAN2 should conclude whether to allow multiple PUCCH SCells (which impacts to have multiple type 2 PH values for multiple SCells).


2. Discussion
2.1. Whether phr-ModeOtherCG is used for EN-DC?
Firstly, we would like to recap the motivation of this parameter. In LTE-DC, phr-ModeOtherCG was introduced to allow various TPCs in eNB implementation. For LTE-DC, MCG and SCG can share the UL transmission power. In this case, it would be desirable for each eNB to understand the power situation in the other CG to take the action, e.g. reduce the tranmissoin power in its own CG and trigger to de-configure DC itself due to the limted power. In this case, it would be eNB implementation how the transmission power is controlled, e.g. actual power or pathloss. Finally, it was agreed in RAN1 to make it configurable which PH information is reported for the other CG, real or virtual. In EN DC, RAN1 is investigating the hard split of UL tranmissoin power. While each node will not adjust the transmission power based on the situation on the other CG in this case, it is still possible for each node to trigger to de-configure DC based on it. Therefore, it would be still desirable for each node to understand the situation on the other node. Also, it should be still true what the base station refers to handle the TPC, real or virtual depends on NW implementation. Also, since the current MAC spec supports phr-ModeOtherCG and RAN1 may support power sharing over CGs even for EN-DC. Therefore, it is proposed to confirm that phr-ModeOtherCG is applicable for EN-DC. It is noted that there is no impact on MAC. 
Proposal1: Confirm phr-ModeOtherCG is applicable for EN-DC.

2.2. Whether to allow multiple PUCCH SCells?

In LTE, it is not allowed to configure the multiple PUCCH SCell, i.e. simultaneous configuration of DC and PUCCH SCell. The main reason was to simplify the RAN1 specification. Since the transmission power are shared across cell groups (CGs in DC or PUCCH groups), if supported, RAN1 has had to specify the prioritizing rule between UL transmissions over 3 cell groups in case of UL power limited case, e.g. channel based, or CG based, etc. Then, finally, it was agreed not to support the simultaneous configuration of PUCCH SCell and DC in LTE.
On the other hand, for EN-DC, the situation is different from LTE. RAN1 is considering hard split mechanism of UL transmission power over CGs. Therefore, RAN1 does not need to specify the prioritized rule for the UL transmission from different CGs. Therefore, we understand that RAN1 could not have the impact to support the simultaneous configuration of PUCCH SCell and DC. 
Observation1: Simultaneous configuration of EN-DC and PUCCH SCell could be supported from RAN1 perspective without additional impact in case of hard split of UL transmission. 

From MAC perspective, the possible impact is the number of the accommodated Type 2 PH in one MAC CE. The current PHR format specified in LTE MAC [2] and NR MAC [3] are following:
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Figure1: PHR format for DC (left-hand side: LTE MAC, right-hand side: NR MAC)
The required number of Type2 PHs in MAC CE depends on the number of simultaneous PUCCH transmissions. If we support 3 cell groups (one MCG and one SCG with 2 PUCCH groups), there could be PUSCH and 2 PUCCHs transmission, which implies 2 type PHs need to be reported in one MAC CE. 
While the number of reported type2 PH in MAC CE as possible impact, we think such more than one type 2PHs in MAC CE might not be essential if we assume hard split of UL transmission. If NW assumes the hard split of UL transmission power, each node does not need to see the detailed situation, e.g. only virtual PH in the other CG may be sufficient to roughly understand the situation. In this case type 1 PH in the other CG might be sufficient. Thus, eNB does not need to have the type2 PH in NR SCG and vice versa. Therefore, from MAC perspective, there is not so much impact to support the simultaneous configuration. 

Observation2: Simultaneous configuration of EN-DC and PUCCH SCell could be supported from MAC perspective without additional impact in case of hard split of UL transmission. 

Also, such simultaneous configuration might be beneficial from NW/UE complexity perspective. For example, if we aim to support the NR CA with different numerologies, UE and NW should implement the mechanism to coordinate the timing between CCs with different numerologies. On the other hand, if PUCCH SCell is used, UE and NW does not need to have such tight coordination while UL CC should be supported on both CCs. It should be noted that we don’t intend to exclude the CA with different numerologies but think that it would be desirable to have various means ready in standard unless there is significant impact to support. Therefore, it is proposed to support the simultaneous configuration of EN-DC and NR PUCCH SCell.
Observation3: Simultaneous configuration of EN-DC and PUCCH SCell is beneficial to avoid tight coordination between different numerology. 

Proposal2: Support the simultaneous configuration of EN-DC and NR PUCCH SCell.
3. Summary and Conclusion

This paper addresses the remaining issues on PHR and following are proposed:
Proposal1: Confirm phr-ModeOtherCG is applicable for EN-DC.
Observation1: Simultaneous configuration of EN-DC and PUCCH SCell could be supported from RAN1 perspective without additional impact in case of hard split of UL transmission. 

Observation2: Simultaneous configuration of EN-DC and PUCCH SCell could be supported from MAC perspective without additional impact in case of hard split of UL transmission. 

Observation3: Simultaneous configuration of EN-DC and PUCCH SCell is beneficial to avoid tight coordination between different numerology. 

Proposal2: Support the simultaneous configuration of EN-DC and NR PUCCH SCell.
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