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Introduction
New WID [1] for Rel-19 UE RF enhancement was approved in RAN #103 meeting. Here we provide a work plan based on the objectives for this new WI. This work plan is focusing on the core part.
Objectives of the WI
The objectives of core part for Rel-19 UE RF requirements are copied as below:
[bookmark: OLE_LINK21][bookmark: OLE_LINK6]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
Power boosting and/or MPR reduction
· Specify power domain enhancement, e.g., MPR reduction for NR single carrier and NR intra-band UL CA
· Study the scenarios, and if feasible, specify the power domain enhancement, e.g., MPR reduction, for PC2 and PC3 with applicable ACLR/SEM/spurious emission modification with BS indication for NR FR1 on a single UL carrier
· Include the following scenarios:
· when there is no adjacent in-band/out-of-band co-existence issue
· when a UE uses a narrower channel bandwidth within a wider BS bandwidth
· Include both (e)RedCap UE (only PC3) and non-RedCap UE
· Limited to QSPK and 16QAM
· Specify MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration
· Include both intra-band UL contiguous CA and intra-band non-contiguous UL CA for FR1
· Include intra-band UL contiguous CA and intra-band DL contiguous CA with single UL for FR2
· MPR requirement is not applicable until the SCell is activated
· Necessary signaling to support the above objectives
6Rx for handheld and FWA UE
· Specify the core requirements to enable 6Rx for higher frequency bands (>2.5GHz) targeting at support of handheld UE for NR FR1 single carrier scenario
· Example bands: n41, n77/n78, n79, n104
· Support 4 MIMO layers at least, and study the gain and feasibility and if feasible, support 6 MIMO layers
· Specify the Rx requirements including reference sensitivity requirements for support 6Rx
· Note: the specified requirements can be applicable to both handheld UE and FWA devices
· Specify the requirements to support SRS antenna switching including t1r6, t2r6, t3r6, t4r6 depending on UE capability
· Study the issue of insertion loss imbalance across SRS ports, and if justified, specify the corresponding solution.
General for all the areas
Specify release independence requirements for the core part in TS 38.307/36.307, if needed and feasible.
Work plan
The TU budget for Rel-19 UE RF enhancements is cited as below.
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Table 1: Work plan for Rel-19 UE RF enhancements (core part)
	Meeting
	High power UE (HPUE) for CA
	Power boosting and/or MPR reduction
	6Rx for handheld and FWA UE

	#110bis
	1. Initial discussion on general requirements for PC1.5 in intra-band UL contiguous CA and non-contiguous UL CA with 2Tx, mainly focus on MPR/A-MPR and SAR solution
2. Initial discussion on general requirements for PC1.5 two-band inter-band UL CA w/ 2Tx and/or 3Tx for handheld and FWA UE as well as PC2 and PC1.5 two-band EN-DC w/ 2Tx and/or 3Tx for handheld and FWA UE, mainly focus on SAR solutions
3. Initial discussion on study of increasing power limit for inter-band UL CA and EN-DC with different power classes
4. Alignment of understanding of scope for HPUE for CA/DC based on the WID objectives. If needed, WID could be clarified in next RAN meeting.

	1. Initial discussion on scenarios for power domain enhancement with relaxation of applicable requirements, including both (e)RedCap UE (only PC3) and non-RedCap UE with scenarios of
· when there is no adjacent in-band/out-of-band co-existence issue
· when a UE uses a narrower channel bandwidth within a wider BS bandwidth
2. Initial discussion on MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration
3. Alignment of understanding of scope for power booting and/or MPR reduction based on the WID objectives. If needed, WID could be clarified in next RAN meeting.

	1. Initial discussion on 6Rx for example bands n41, n77/n78, n79, n104
2. Identify the RF requirements for UE supporting 6Rx
3. Initial discussion on supported MIMO layers
4. Initial discussion on study for the issue of SRS IL imbalance 

	#111
	1. Continue discussion on MPR/A-MPR requirements as well as SAR solutions for PC1.5 intra-band UL contiguous and non-contiguous UL CA
· Agree on the simulation/measurement evaluation assumptions for MPR/A-MPR requirements
2. Conclude on identified general requirements to be considered for PC 1.5 inter-band UL CA with 2Tx and/or 3Tx, and PC1.5 and PC2 inter-band EN-DC with 2Tx and/or 3Tx
· Agree on the cases, e.g. supported TDD/FDD combinations with different power classes, to be considered for SAR solutions for inter-band CA and EN-DC with 2Tx and/or 3Tx
3. Conclude on feasibility of increasing power limit for inter-band CA/EN-DC with different power classes 
	1. Continue discussion on scenarios for power domain enhancement with relaxation of applicable requirements
· Agree on simulation/evaluation assumptions for determined scenarios
2. Continue discussion on MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration for FR1 and FR2 including both contiguous and non-contiguous UL CA 
3. Discuss MPR improvement for intra-band UL contiguous CA for FR2
· Evaluate MPR impact due to consideration of DL CCs
· Agree on the new simulation/measurement evaluation assumptions for MPR improvement if needed

	1. Agree on the Rx requirements for 6Rx based example bands
2. Continue discussion on SRS antenna switching requirements
3. Continue discussion on supported MIMO layers
4. Continue discussion on study for the issue of SRS IL imbalance

	#112
	1. Continue discussion on MPR/A-MPR requirements as well as SAR solution for PC1.5 intra-band UL contiguous and non-contiguous UL CA
2. Continue discussion on identified general requirements for PC 1.5 inter-band UL CA with 2Tx and/or 3Tx, and PC1.5 and PC2 inter-band EN-DC with 2Tx and/or 3Tx
3. Continue discussion on increasing power limit for inter-band CA/EN-DC with different power classes
	1. Try to conclude on feasible scenarios for power domain enhancement with relaxation of applicable requirements, and continue discussion on requirements to enable power domain enhancement via MPR reduction and/or power boosting
2. Continue discussion on MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration for both FR1 and FR2; 
3. Continue discussion on MPR improvement for intra-band UL contiguous CA for FR2
	1. Agree on SRS antenna switching requirements for 6Rx for t1r6, t2r6, t3r6, t4r6
2. Conclude on supported MIMO layers in RF session
3. Conclude on the issue of SRS IL imbalance and discuss candidate solutions 
4. Initial discussion on RRM impact
5. Initial review of the CR framework for better spec structure

	#112bis
	Continue discussion on remaining requirements and signalling if needed to support HPUE enhancements for CA/EN-DC
	1. Continue discussion on requirements to enable power domain enhancement via MPR reduction and/or power boosting based on identified feasible scenarios
2. Continue discussion on MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration for both FR1 and FR2; 
3. Continue discussion on MPR improvement for intra-band UL contiguous CA for FR2
	1. Continue discussion of CR framework if needed
2. Try to agree on the draft CR for RF requirements for 6Rx
3. If justified, continue the discussion of down selection of candidate solutions

	#113
	Continue discussion on remaining requirements and signalling if needed to support HPUE enhancements for CA/EN-DC
	1. Continue discussion on requirements to enable power domain enhancement via MPR reduction and/or power boosting
2. Try to conclude on MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration for both FR1 and FR2 
3. Continue discussion on MPR improvement for intra-band UL contiguous CA for FR2
	1. Endorse the draft big CR for RF requirements for 6Rx
2. Continue the discussion the solution of SRS IL imbalance, if needed
3. Try to conclude on RRM impact

	#114
	1. Continue discussion on remaining requirements and signalling if needed to support HPUE enhancements for CA/EN-DC
2. Initial review of the CR framework for better spec structure
	1. Continue discussion on remaining issues for power boosting and/or MPR reduction enhancements
2. Initial review of the CR framework for better spec structure
	Try to conclude the solution of SRS IL imbalance, if needed


	#114bis
	1. Continue discussion on remaining requirements and signalling if needed to support HPUE enhancements for CA/EN-DC
2. Continue discussion of CR framework if needed
	1. Continue discussion on remaining issues for power boosting and/or MPR reduction enhancements
2. Continue discussion of CR framework if needed
	make conclusion for the study of SRS reporting, i.e. support or not support in Rel-19


	#115
	Endorse big CR for aspects supporting HPUE for CA/EN-DC enhancements
	Endorse big CR for aspects supporting power boosting and/or MPR reduction enhancements
	Finalize big CR for 6Rx


	#116
	1. Finalize the big CR for HPUE enhancements for CA/EN-DC
2. Agree on the release independent CR for TS 38.307 for HPUE enhancements for CA/EN-DC if needed
	1. Finalize the big CR for power boosting and/or MPR reduction
2. Agree on the release independent CR for TS 38.307 for power boosting and/or MPR reduction if needed
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