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1 Introduction
In Releases 17 and 18, power class 2 (PC2 26dBm) was introduced for band combinations featuring uplink (UL) carrier aggregation (CA)/dual connectivity (DC) or EUTRA-NR dual connectivity (EN-DC). Additionally, Release 18 saw the introduction of power class 1.5 (PC1.5) for band combinations featuring a single uplink carrier on a TDD band. While operators extensively suggested band combinations for NR PC1.5 intra-band contiguous/non-contiguous UL configurations in Release 18, the associated efforts were deferred due to the requirement for new common standards and insufficient TU availability. In addition, implementing a UE architecture featuring 3Tx across 2 bands could notably enhance uplink transmission power for band combinations compared to 2Tx which used to be the baseline. Furthermore, the introduction of 3Tx across 2 bands exclusively for non-handheld devices in Release 18 facilitates uplink MIMO (UL-MIMO) in conjunction with UL CA/DC. Extending 3Tx across 2 bands to handheld devices would offer significant value. Therefore, RAN#103 approves a work item, part of whose objectives are associated with HPUE, as outlined below [1]:
	High power UE (HPUE) for CA in terrestrial network (TN)
· Specify the generic requirements of high power UE (HPUE) for NR uplink (UL) CA in FR1 and EN-DC with NR FR1 bands
· Power class 1.5 (PC1.5) UE for NR TDD intra-band UL contiguous and non-contiguous CA with 2Tx
· Specify the requirements for intra-band UL contiguous CA with or without UL-MIMO
· Example band combinations: 
· CA_n41C, CA_n78C, CA_n77C, CA_n79C for intra-band uplink contiguous CA configurations
· Focus on the maximum output power (MOP), MPR/A-MPR requirements, SAR solution
· Specify the requirements for intra-band UL non-contiguous CA without UL-MIMO
· Example band combinations: 
· CA_n78(2A), CA_n77(2A) for intra-band uplink non-contiguous CA configurations
· Focus on the maximum output power (MOP), MPR/A-MPR requirements, SAR solution
· NOTE: leave the other band combination specific requirements to the corresponding Rel-19 basket WIs
· PC1.5 UE for two band NR inter-band uplink CA with 2Tx and/or 3Tx for handheld and FWA, and PC1.5 and PC2 for two band EN-DC with 2Tx and/or 3Tx for handheld and FWA
· Focus on the SAR solution
· Enable power class 2 (PC2) and PC1.5 of two band inter-band uplink CA and EN-DC with 3Tx for handheld UE
· Identify and update the requirements if necessary
· Only PC3 is considered for LTE FDD in EN-DC 
· NOTE: leave the band combination specific requirements, e.g., MSD to the corresponding Rel-19 basket WIs
· 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
· Introduce the signaling to support the above objectives, if needed.
· Consider release independency, if needed


As we proposed in our contribution, an efficient way should be developed to specify HPUE with consideration of UL configurations, UL Tx architecture, form-factors, duplex modes, higher power limit, Tx power backoff behavior, etc. In particular, UL configuration (Sub-clause 5.5A.3) is partly overlapped with maximum output power (Sub-clause 6.2A.In this contribution, we discuss a possible improvement for this purpose.
2 Discussion
For 3Tx non-handheld normative works in Rel-18, the specs are split in to two clauses:
(1) For 3Tx 2 bands inter-band CA with UL-MIMO (i.e., 1Tx @ Band A + 2Tx UL-MIMO @ Band B), re-use existing clauses with suffix-“H” which only contains intra-band CA with UL-MIMO before.
(2) For 3Tx 2 bands inter-band CA with TxD (i.e., 1Tx @ Band A + 2Tx TxD @ Band B), new sections are created with suffix-“L”.
For the supported power class for a band combination, each of two clauses actually inherits the way previously, i.e., UL configurations are specified in Sub-clause 5.5A with notes indicating the power class, and the maximum output power of UL configurations with two simultaneous UL bands are further specified in Sub-clause 6.2A. For example, for inter-band CA_n1A-n41A, PC2 support is specified via:
(1) Sub-clause 5.5A.3:
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(2) Sub-clause 6.2A.1.3:
[image: ]
[image: ]
This approach results in the relative content being dispersed and somewhat redundant throughout the specification, leading to issues with inconvenience, lack of conciseness, and maintenance difficulties.
In order to resolve this issue, one possible way is to keep all power class information at maximum output power section (Sub-clause 6.2A) and add a generic description on UL configuration in system parameter part (Sub-clause 5.5A) indicating that the power class of a two simultaneous UL bands’ configuration refers to the corresponding maximum output power section thus these notes can be removed.
Proposal 1: In Rel-19 HPUE works, RAN4 to enhance the specifications concerning the power class capability of band combinations in a manner that eliminates dispersion and redundancy, avoids inconvenience, ensures conciseness, and eases maintenance challenges.

3 Conclusion
In this contribution, we have the following proposal for specifying HPUE in Rel-19:
Proposal 1: In Rel-19 HPUE works, RAN4 to enhance the specifications concerning the power class capability of band combinations in a manner that eliminates dispersion and redundancy, avoids inconvenience, ensures conciseness, and eases maintenance challenges.

Reference
[1] RP-240828, New WID: UE RF enhancements for NR FR1/FR2 and EN-DC, Phase 4, RAN4 Chair (Huawei).
[2] RP-240394, Views on Rel-19 UE RF topics, CATT
[3] R4-2321763, R18 38101-1 CR for 3Tx inter-band CA, OPPO et al. 


image4.emf

image1.emf

image2.emf

image3.emf

