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1. Introduction
This paper aims to explain the motivation of TPC assistant information between MN and SN for EN-DC. 
2. Discussion
In EN-DC, UE reports PHs for all the serving cells regardless of which MAC entity is configured. This principle was taken from LTE-DC and the motivation is to allow NW to adjust UL transmission power or update the configuration (e.g. change the UL primary path for split bearer or remove SCG). From this perspective, both NW should have sufficient information to interpret the PH information reported by the UE. Specifically, we see the necessity of following information of each serving cell (and UL):
- FR1 or FR2

- Type1 PH or Type3

We explain the motivation to inform them below:
FR1 or FR2

As explained above, each NW can adjust UL transmission power and configuration considering the UL transmission status in other node. For example, in case of power sharing operation between LTE and NR FR1, when eNB detects that NR serving cell will experience power limited, eNB may decide to reduce the transmission power in LTE cells such that NR cells can be allocated with more transmission power, or eNB may request to remove SN. However, for NR FR2, UE does not perform dynamic sharing with LTE. Thus, it does not work even when eNB reduces it transmission power since it does not contribute to increase the transmission power in NR. Therefore, eNB should be able to distinguish the FR1 and FR2 of NR cells for appropriate actions depending on the frequency band. It is noted that in case of SUL, since each UL may be operated in different FR, eNB should have FR information for SUL and normal UL separately.
Observation1: eNB should be able to distinguish the FR1 and FR2 of NR cells for appropriate actions depending on the frequency band.

Type1 PH or Type2 PH
In NR, 2 types of PH are supported, Type1 PH and Type3 PH [1]. UE reports Type3 PH if the serving cell is not configured with PUSCH transmission (i.e. SRS switch). Otherwise, UE reports Type1 PH. It is noted that Type 2 PH is not supported in Rel-15. In MAC spec [2], it is specified that UE reports Type1 PH or Type 3 PH depending on the configuration of each serving cell (i.e. PUSCH transmission is configured or not). Since the Type1 PH and Type3 PH are calculated with different equations, MN and SN should know which PH type UE will report for each serving cell for appropriate interpretation. 
Observation2: MN and SN should understand which type of PH will be reported by UE for serving cell in other node.
As observed above, for appropriate TPC operation in EN-DC, each node should have sufficient knowledge of serving cell information p. However, if MN and SN should inspect the configuration of each node in details, it will cause difficulty of interoperability between MN and SN. 
Observation3: It will cause difficulty of interoperability between MN and SN if both nodes need to inspect the configuration with each other. 

To avoid such inspection, the necessary information should be exchanged outside of MCG configuration and SCG configuration and it is proposed to define the corresponding information elements in inter-node message. 
Proposal: Define following information elements in inter-node message:

-
Information of FR for each UL of each NR serving cell in in CG-Config and CG-ConfigInfo 
-
Information of expected PH type for serving cell configured with UL in CG-Config and CG-ConfigInfo
3. Summary and Conclusion

This contribution explained the motivation of TPC assistant information between MN and SN for EN-DC and followings are observed and proposed:
Observation1: eNB should be able to distinguish the FR1 and FR2 of NR cells for appropriate actions depending on the frequency band.
Observation2: MN and SN should understand which type of PH will be reported by UE for serving cell in other node.
Observation3: It will cause difficulty of interoperability between MN and SN if both nodes need to inspect the configuration with each other.
Proposal: Define following information elements in inter-node message:

-
Information of FR for each UL of each NR serving cell in in CG-Config and CG-ConfigInfo
-
Information of expected PH type for serving cell configured with UL in CG-Config and CG-ConfigInfo
The corresponding draft CR to TS38.331 (based on [3]) is provided in [4]
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