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1.	Introduction
In RAN#103 a new work item was created to study HPUE for carrier aggregation for terrestrial networks, with a sub-objective to investigate feasibility of general application of the capability higherPowerLimit-r17. The compliance burden of this capability is investigated for feasibility of wide application.
2. 	Discussion
2.1	Background
The underlying goal of the relevant sub-objective in the WID [1] is to fully utilize the UE’s UL capability in each band when it operates in inter-ULCA mode:
	· Specify the generic requirements of high power UE (HPUE) for NR uplink (UL) CA in FR1 and EN-DC with NR FR1 bands
· …
· Investigate and if feasible, support increasing UE transmission power limit up to the sum of maximum output power per band for NR inter-band uplink CA and EN-DC HPUE with the different existing power classes which have already been specified
· …



The capability higherPowerLimit-r17 is enabled as of this writing only for:
1. CA power class 2 and with per-band power class aggregation of  PC2 (TDD only) + PC3 combinations
2. CA power class 3 and with per-band power class aggregation of PC3 + PC5. 
The general question for existing UE CA power classes and inter-band combinations is ‘what limits applicability of the capability to band combinations other than the ones listed above?’. In principle, the applicable requirements set must be unambiguous, and the UE must be able to indicate that it may or may not support. 
2.2	Requirement set for UEs that indicate higherPowerLimit-r17
[bookmark: _Hlk165650721]For UEs that indicate higherPowerLimit-r17, the requirements must now be met with the per-band UL powers that can independently extend to the per-band maximum (unless otherwise specified). The resulting compliance impact is listed below:
1. Tx side: all emissions limits apply with the elevated UL power levels. The requirements are unambiguously defined, and the compliance burden is entirely up to the UE (optional, per-BC). 
2. Rx side: MSD requirements are specified without the elevated UL power levels and there is no additional compliance burden for supporting higherPowerLimit-r17
Observation 1: If a CA band combination is already enabled in the standard, all the UE requirements are unambiguously known, and it is up to UE capability to support higherPowerLimit-r17 in that combination. 
Observation 1 suggests that higherPowerLimit-r17 is ready for automatic wider application.
2.3	PCMAX vs local regulation
For UEs that indicate higherPowerLimit-r17, the PCMAX_H parameter is modified to reflect the sum of the per-band maximum power levels. In general, the sum power is not expected to run afoul of regulation. For example, Japan has adopted per band limits, in place of the older per-UE limits. The UE has to continue to comply with the per-band limits and no conflict with regulation is expected. A similar case exists in FCC, which also only institutes per band limits.  Chinese and European regulators generally adopt 3GPP requirement and limits (after their internal checks).
Observation 2: The effective UL power limit in 3GPP r17 is generally not expected to exceed local regulations on UL power when higherPowerLimit-r17 is enabled for more ULCA configurations (band combination + power class aggregation).
There however is the theoretical possibility of corner cases where this sum power may exceed local regulation, these cases have to be treated as exceptions. Several options exist to treat these exception cases: an explicit ‘not-applicable list’, NS or PEMAX,CA . RAN4 relies on the stakeholders of each band combination to identify these corner cases.
Proposal 1: higherPowerLimit-r17  is enabled for any standardized inter-band band combination. Cases where there is concern about exceeding local regulation are treated separately as exceptions.
Proposal 2: RAN4 to rely on network operators (carriers) to identify if local regulatory limits are exceeded when higherPowerLimit-r17 is enabled for their band combination.
Proposal 3: RAN4 to evaluate best method to identify corner case UL CA configuration (band combination + power class aggregation) where higherPowerLimit-r17 may NOT be used due to local regulation. Options:
1. Rely on PEMAX,CA, the value indicated by p-NR-FR1 or by p-UE-FR1 
2. Maintain an exception list in 38.101-x for UL CA configurations where higherPowerLimit-r17 may NOT be used
3. Set up an NS case
Since proposal 1 suggests that the default condition is that the UE is not expected to have regulatory limitation when higherPowerLimit-r17 is enabled, new wording is required in the standard to match.
2.4	Wording to indicate higherPowerLimit-r17 applicability is the norm rather than the exception 
The original limitation is recorded in the UE maximum output power section of 38.101-1 and -3 respectively, -1 shown below as example:
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An enhancement consistent with the WID and obs. 1 can be implemented by removing the power class and TDD/FDD limitation in the note that enables use of higherPowerLimit-r17:
	NOTE 7: The UE that supports a PC2is configured for uplink CA configuration with a single carrier for each individual band and a composite of supporting PC3 within an NR TDD or FDD band and PC2 within a second NR TDD band may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise.



Proposal 4: Remove references to power class or TR duplexing type from sections of the standard that enable use of higherPowerLimit-r17
3.	Conclusion
Observation 1: If a CA band combination is already enabled in the standard, all the UE requirements are unambiguously known, and it is up to UE capability to support higherPowerLimit-r17 in that combination. 
Observation 2: The effective UL power limit in 3GPP r17 is generally not expected to exceed local regulations on UL power when higherPowerLimit-r17 is enabled for more ULCA configurations (band combination + power class aggregation).
Proposal 1: higherPowerLimit-r17  is enabled for any standardized inter-band band combination. Cases where there is concern about exceeding local regulation are treated separately as exceptions.
Proposal 2: RAN4 to rely on network operators (carriers) to identify if local regulatory limits are exceeded when higherPowerLimit-r17 is enabled for their band combination.
Proposal 3: RAN4 to evaluate best method to identify corner case UL CA configuration (band combination + power class aggregation) where higherPowerLimit-r17 may NOT be used due to local regulation. Options:
1. Set up an NS case
2. Rely on PEMAX,CA, the value indicated by p-NR-FR1 or by p-UE-FR1 
3. Maintain an exception list in 38.101-x for UL CA configurations where higherPowerLimit-r17 may NOT be used
Proposal 4: Remove references to power class or TR duplexing type from sections of the standard that enable use of higherPowerLimit-r17
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NOTE 7: The UE that supports a PC2 uplink CA configuration with single carrier for each individual band and a
ccomposite of supporting PC3 within an NR TDD or FDD band and PC2 within a second NR TDD band may
signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be
eexceeded in accordance with sub-clause 6.2A. 3. The power classes referenced are according to the
reported ue-PowerClassPerBandPerBC-r17 i icated or ue-PowerClass otherwise.

NOTE 8: The UE that supports a PC3 uplink CA configuration with a composite of supporting PC3 within an NR TDD or
FDD band and PC5 within a second NR band listed in Table 6.2F.1-1 may signal a higherPowerLimit-r17
capability whereby the maximum output power indicated in the table may be exceeded in accordance with
sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported ue-
PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise.





