3GPP TSG-RAN WG4 Meeting #103-e                        
     R4-2208605
Electronic Meeting, May 09 – May 20, 2022

Title:
The impact of the increasing UE power high limit for CA and DC
Agenda item:
8.29.2
Source:
vivo
Document for:
Discussion
1 Introduction
In RAN4#102-e meeting, the capability of the increasing of UE power high limit for CA and DC was discussed, but no consensus is reached.
In this contribution, we would like to further discuss the signaling of the increasing UE power high limit for CA and DC. 
2 Discussion

When UE supports the increasing UE power high limit, a new signaling to align with network is needed. Currently the signaling of UE power class from UE to network indicates the MOP. 

The UE power class in different scenarios is specified as the following table [1]: for each band, if UE supports power class than the default power class, UE will report it; for the band combination, if UE supports power class than the default power class, UE will also report it. But the MOP on the individual band is limited by UE power class per band. 
	ue-PowerClass, ue-PowerClass-v1610, ue-PowerClass-v1700

For FR1, if the UE supports the different UE power class than the default UE power class as defined in clause 6.2 of TS 38.101-1 [2], the UE shall report the supported UE power class in this field. For FR2, UE shall report the supported UE power class as defined in clause 6 and 7 of TS 38.101-2 [3] in this field. UE indicating support for pc6 supports the enhanced intra-NR RRM and demodulation processing requirements for FR2 to support high speed up to 350 km/h as specified in TS 38.133 [5]. This capability is not applicable to IAB-MT.
	Band
	Yes
	N/A
	N/A

	powerClass, powerClass-v1610

Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the power class parameter only in band combinations that are applicable as specified in TS 38.101-1 [2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT.
	BC
	No
	N/A
	FR1 only


In this WI, to compatible with the legacy signaling, the PC2 for UE with 23+26dBm should be reported by powerClass. If UE is able to exploit the existing hardware capability in some band combinations, an optional signaling per band combination to indicate supporting new upper limit of MOP is proposed.    

Proposal 1: Considering UE implementation flexibility and compatibility, an optional signaling HigherPowerLimitCADC per band combination to indicate supporting new upper limit of MOP is proposed. 
Considering the UE architecture discussed in RAN4#102e [2], UE has 1 PC2 PA and 1 PC3 PA which are shared by multiple bands. For example, PC2 PA is shared by Band A and Band B. In single band, the MOP of single Band A and Band B is PC2. When CA is configured with Band A and Band B, the MOP for CA_A-B is PC2, but the MOP for one of Band A and band B has to be PC3, the other band is PC2. If UE support increasing power limit, the MOP is 27.8dBm (23+26). If UE reports to support increasing power limit, it may mislead network to sum power 26+26dBm. To avoid this ambiguity, the optional power class per band per combination for the power class downgrade is also proposed. If UE has this kind of power class downgrade and supports increasing power limit, UE could report both HigherPowerLimitCADC as proposal 1 and the optional power class per band per combination for the power class downgrade.

Since the above UE architecture is one of many UE implementations, and also not all UE implementations will have this kind of ambiguity. And even UE have this kind of power class downgrade, UE may not support the increasing power limit. UE report the new MOP on the single band optionally, it will help the network scheduling. In most of UE implementations, UE only reports HigherPowerLimitCADC to indicate supporting increasing power limit.
Proposal 2: The optional power class per band per combination is also proposed if power class of single band downgrade in CA.
Since there are two optional signaling for different UE implementation to support increasing power limit, we will have 4 signaling combinations as the following proposal 3:

Proposal 3:

	HigherPowerLimitCADC per band combination
	Optional power class per band per band combination 
	 The interpretation of the signaling combination

	N
	N
	Not support increasing power limit

	Y
	N
	Support increasing power limit, without power class downgrade per band

	N
	Y
	Not support increasing power limit, power class downgrade per band in BC

	Y
	Y
	Support increasing power limit with power class downgrade per band


3
Conclusions

In this contribution, we discussed the remaining issues of the increasing UE power high limit for CA and DC and made the following proposals.

Proposal 1: Considering UE implementation flexibility and compatibility, an optional signaling HigherPowerLimitCADC per band combination to indicate supporting new upper limit of MOP is proposed.  
Proposal 2: The optional power class per band per combination is also proposed if power class of single band downgrade in CA.

Proposal 3: The interpretation of the signaling combination is proposed:
	HigherPowerLimitCADC per band combination
	Optional power class per band per band combination 
	 The interpretation of the signaling combination

	N
	N
	not support increasing power limit

	Y
	N
	support increasing power limit, without power class downgrade per band

	N
	Y
	not support increasing power limit, power class downgrade per band in BC

	Y
	Y
	support increasing power limit with power class downgrade per band
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