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1	Introduction
This paper discusses the background and motivation on extending scope of WI HPUE_NR_FR1_FDD_R18  to cover Redcap HPUE for FDD band(s).
2	Discussion
Increasing the transmit power of UE has significant benefits on extending cell coverage area and improving the experience of cell edge users, ranging from TDD bands to FDD bands. New SI [1] and WI [2] were approved in RAN-90e and RAN-93e in Rel-17 to study the feasibility and completing the normative work. And a basket WI [3] was further proposed in Rel-18 to standardize FDD PC2 HPUE for more bands according operators commercial deployment demands. The form factor for the UE in the current WI focuses on smart phones.
In RAN-99, a RAN task [4] was assigned to RAN4 to study enabling PC2 for RedCap in band agnostic way, and applicable form factors. The following conclusions were made at RAN4 [5]:
“
In RAN4 #106-bis-e, RAN4 discussed on the RAN task and reached the following agreements in the WF R4-2306650:
Issue 1: Form factor for PC2 RedCap HPUE
Candidate options for further discussion:
· Option 1: Not restrict the applicable form factor for PC2 RedCap HPUE in the specification
· Option 2: Clearly add the restriction on the applicable form factor for PC2 Redcap in the specification
Issue 2: How to specify HPUE including PC2 for RedCap
Way forward:
· PC2 RedCap HPUE requirements can be specified in the band agnostic way at least for TDD and HD-FDD.
· The band agnostic way means the PC2 requirements for non-RedCap UE can be re-used for PC2 RedCap UE in a band agnostic way. Only the operating bands for which PC2 on non-RedCap UE has been introduced can be considered for RedCap UE. 
· Further discuss whether the band agnostic way can be applied for PC2 FD-FDD bands with 1Rx and 2Rx, based on more analysis on the RF requirements including A-MPR and RSD.
· Note 1: 1Tx architecture is assumed for RedCap PC2.
· Note 2: PC2 for Rel-17 Redcap is considered under this RAN task. 
1. Way forward
Issue 1-1-1: A-MPR for FD-FDD RedCap PC2 UE
Way forward:
· Further discuss whether or not the A-MPR for non-Redcap PC2 UE can be directly re-used for Redcap PC2 UE
Issue 1-2-1: RSD for FD-FDD RedCap PC2 2Rx UE
Online agreement:
· RSD for non-RedCap 2Rx PC2 UE can be re-used for RedCap PC2 2Rx UE for the bands, on which RSD requirements for non-RedCap 2Rx PC2 are defined based on 1Tx architecture.
Issue 1-2-2: RSD for FD-FDD RedCap PC2 1Rx UE
Way forward:
· Further discuss whether or not the Single Rx antenna port RSD allowance for RedCap PC3 UE can be re-used for RedCap PC2 UE
Issue 1-3-1: RedCap PC2 UE for sensor and camera
Online agreement:
· RedCap PC2 UE is feasible for some form factors, e.g., sensor and camera
· FFS on whether RedCap PC2 UE is feasible for wearable
· FFS on whether the form factor for RedCap will be explicitly listed in the specification
”
From the agreement made in RAN4 meetings, following observation is made.
Observation 1: Requirements for NR TDD PC2 HPUE for handheld UE can be reused for PC2 RedCap device for TDD bands, only FDD PC2 for RedCap are to be worked on.
Based on the observation, following proposals are made:
Proposal 1: Considering the heavy workload in RAN4 and the RAN4 SI/WI management, and as the end of Rel-18 timeline is approaching, it is proposed to merge FDD PC2 for handheld and RedCap UE by extending the scope of current FDD single band HPUE basket WI to address the requirements for Redcap UE PC2 on FDD bands.
Proposal 2: Following revision on the current HPUE_NR_FR1_FDD_R18 WID could be considered to include RedCap UE type:
“
The objectives of the core part are as follows:
1) Scope of this basket WI includes NR FDD bands for handheld UE and RedCap UE
2) Specify the band specific RF requirements for all listed power class 2 NR FDD bands including 
a) UE maximum output power and Tx power tolerance
b) A-MPR requirements if needed
c) PC2 sensitivity degradation requirements if needed
Note 1: Ensure that the UE RF requirements of power class 2 UEs shall comply with those of power class 3 when the maximum transmit power is limited to 23dBm by gNB configuration.
Note 2: The ability to define 1Tx and 2Tx requirements is subject to data availability.
Note 3: Both 1Tx and 2Tx UE architecture are considered for handheld UE, 1Tx/2Rx and 1Tx/1Rx UE architectures are considered for RedCap UE in this WI.
“
3	Conclusion
In this paper, the background and motivation on extending scope of WI HPUE_NR_FR1_FDD_R18 to cover Redcap HPUE was discussed. And the following observation and proposals are made:
Observation 1: Requirements for NR TDD PC2 HPUE for handheld UE can be reused for PC2 RedCap device for TDD bands, only FDD PC2 for RedCap are to be worked on.
Based on the observation, following proposals are made:
Proposal 1: Considering the heavy workload in RAN4 and the RAN4 SI/WI management, and as the end of Rel-18 timeline is approaching, it is proposed to merge FDD PC2 for handheld and RedCap UE by extending the scope of current FDD single band HPUE basket WI to address the requirements for Redcap UE PC2 on FDD bands.
Proposal 2: Following revision on the current HPUE_NR_FR1_FDD_R18 WID could be considered to include RedCap UE type:
“
The objectives of the core part are as follows:
3) Scope of this basket WI includes NR FDD bands for handheld UE and RedCap UE
4) Specify the band specific RF requirements for all listed power class 2 NR FDD bands including 
a) UE maximum output power and Tx power tolerance
b) A-MPR requirements if needed
c) PC2 sensitivity degradation requirements if needed
Note 1: Ensure that the UE RF requirements of power class 2 UEs shall comply with those of power class 3 when the maximum transmit power is limited to 23dBm by gNB configuration.
Note 2: The ability to define 1Tx and 2Tx requirements is subject to data availability.
Note 3: Both 1Tx and 2Tx UE architecture are considered for handheld UE, 1Tx/2Rx and 1Tx/1Rx UE architectures are considered for RedCap UE in this WI.
“
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