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1. Introduction
During last RAN meeting, the RAN4 candidate RF/OTA topics for Rel-19 were discussed and summarized [1]. The text below is the tentative conclusion for the High power UE (HPUE) for CA topic.
	From moderator point of view, the following topics seem to be a good starting point for further discussion on potential RAN4-led items in Rel-19. The following bullets are high level suggestions. Further discussions and refinement on them are needed. 
· High power UE (HPUE) for CA (non-spectrum item for the combinations which need generic requirements)

· PC1.5 UE for intra-band contiguous CA with or without UL MIMO with 2Tx

· PC1.5 UE for two band inter-band CA with 2Tx and/or 3Tx for handheld and FWA

· Generic framework of support increasing UE power high limit for inter-band CA HPUE (only for TN)

Further discussion on other type of HPUE CA band combinations.
Further discussion on whether to introduction of HPUE for EN-DC

Further discussion on whether to introduce PC1.5 for intra-band non-contiguous


Similar content is also included in the “Proposed Summary for RAN Rel-19 Package: RAN4 Part” from the RAN chair [2], and two questions including whether to consider PC2 and EN-DC, and whether a study phase is needed for supporting the increasing UE power high limit feature for different power class.
In this contribution, we provide our views on the FR1 HPUE items in Rel.19.

2. Discussion

Currently the high power UE (HPUE) for CA topic in Rel.19 package includes SA scenarios only, and whether to introduction of HPUE for EN-DC is still under discussion [1][2]. Although there is no doubt that 5G SA is promising, and seeking for more HPUE scenarios for SA is for sure important. But we would like to remind that currently main worldwide 5G deployments are still based on NSA EN-DC according to the latest GSA report [3], and it is obvious that enabling HPUE can improve the UL coverage, while only minimum network upgrade is needed. Therefore, we think it is quite important to include also the HPUE scenarios for FR1 EN-DC that requires the generic framework of the requirements in the Rel.19 RAN4-led work items.
Proposal 1: Include the PC2 & PC1.5 HPUE for FR1 EN-DC in Rel-19 RAN4-led work items.
2.1 Suggested HPUE scenarios for FR1 inter-band EN-DC in Rel.19
Before jumping to the Rel.19 HPUE scenarios, we first summarized the HPUE scenarios for FR1 inter-band EN-DC specified in the current R4 specifications. Currently only PC2 and PC3 are specified for the uplink inter-band EN-DC power class, while the PC3 is the default power class and PC2 is regarded as the high power UE. Although the higher power class, PC1.5, is not yet supported in inter-band EN-DC, there are different scenarios and mechanism specified for the PC2.
First, the PC2 between one LTE FDD band plus one NR TDD band are supported with P-MPR based solution by default, and with an additional optional support of duty cycle based solution, and both 23+23 (dBm) and 23+26 (dBm) of power class combinations between LTE and NR are supported with total 2Tx and 3Tx. 
Then, for the PC2 between one LTE TDD band plus one NR TDD band, it is supported with duty cycle based solution by default, and same as LTE FDD + NR TDD above, both 23+23 (dBm) and 23+26 (dBm) of power class combinations between LTE and NR are also supported with total 2Tx and 3Tx.

As the promising progress of 5G deployment, not only NR TDD bands and also NR FDD bands are deployed. And based on the good HPUE progress in 3GPP, now regulator also considered removing the restriction of the maximum output power for the handheld UEs operating in both TDD and FDD bands. Up to Rel.18, the HPUE support is focused on PC2 EN-DC with NR TDD bands, so Rel.19 will be a good phase to extend the HPUE support to the EN-DC with NR FDD bands. Considering currently PC2 is supported for the single band NR FDD bands for handheld UEs, it is reasonable to extend the PC2 support for LTE FDD + NR FDD scenarios, including 23+23 (dBm) and 23+26 PA configurations.
Then since PC1.5 is not yet supported in NR FDD bands, the remaining scenario will be PC1.5 for EN-DC with NR TDD bands with 3Tx. Based on the above discussion, the following proposal is made.
Proposal 2: The following three HPUE scenarios of EN-DC for handheld and FWA should be considered in the Rel.19 UE FR1 RF enhancements work item.
- PC2 with total 2Tx: LTE FDD + NR FDD with 23+23 & 23+26 (dBm) PA configurations
- PC2 with total 3Tx: LTE FDD + NR FDD with 1Tx PC3 + 2Tx PC2 [23+23 (dBm)] PA configuration
- PC1.5 with total 3Tx: LTE FDD + NR TDD with 1Tx PC3 + 2Tx PC1.5 [26+26 (dBm)] PA configuration
2.2 Increasing UE power high limit feature for HPUE inter-band EN-DC
In the chair’s proposed Rel.19 package for RAN4 part, there is a question regarding whether a study phase is needed for supporting the increasing UE power high limit feature for different power classes. Currently this feature is supported in all of the PC2 inter-band combinations, including 2Tx and 3Tx. Although in the past there was intensive discussion on how to enable higher total power for the inter-band combinations when different power classes are supported on each band, the discussion become much stable once the solution is decided. In addition, the current signalling can already be re-used for other new power class combinations in our view. Therefore, we don’t expect it will need a lot of time to study, so we think no study phase or study phase within one quarter is enough to move forward to the normative work.
Proposal 3: The generic framework of supporting increasing UE power high limit should be considered for all of the HPUE scenarios in the objectives, and no study phase or study phase within one quarter is enough to move forward to the normative work.
3. Conclusion

Three proposals are made in this contribution. 
Proposal 1: Include the PC2 & PC1.5 HPUE for FR1 EN-DC in Rel-19 RAN4-led work items.
Proposal 2: The following three HPUE scenarios of EN-DC for handheld and FWA should be considered in the Rel.19 UE FR1 RF enhancements work item.
- PC2 with total 2Tx: LTE FDD + NR FDD with 23+23 & 23+26 (dBm) PA configurations

- PC2 with total 3Tx: LTE FDD + NR FDD with 1Tx PC3 + 2Tx PC2 [23+23 (dBm)] PA configuration
- PC1.5 with total 3Tx: LTE FDD + NR TDD with 1Tx PC3 + 2Tx PC1.5 [26+26 (dBm)] PA configuration
Proposal 3: The generic framework of supporting increasing UE power high limit should be considered for all of the HPUE scenarios in the objectives, and no study phase or study phase within one quarter is enough to move forward to the normative work.
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