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Background
In recent RAN email discussions on scope of the Rel-18 RAN4 topics, lots of enhancement for UE RF FR1 have been discussed. The latest information can be found in [1], and the part related to UE RF FR1 is copied as below:
	Proposal #1: for UE FR1 requirements evolution, the following objectives can be considered
· Enable 4Tx on a single band for FWA/CPE
· Investigate framework and architecture
· Example bands: n41, n77 and n78 (other bands to be introduced in the release indepent way later)
· Specify the UE RF requirements to support 4Tx
· Specify the BS demodulation performance requirements to support 4Tx UE operation
· Enable 8Rx for FWA/CPE on higher frequency bands (RAN4)
· Consider NR TDD bands higher than 1.8GHz and example bands are n41, n77 and n78 (other bands to be introduced in the release indpendent way later)
· Specify the UE RF requirements to support 8Rx
· Specify RLM test cases with 8Rx
· Specify UE demodulation performance and CSI requirements to support 8Rx
· Investigate the feasiblity and if neccesary define requirements w/ MIMO layer larger than 4
· Investigate and enable 6Rx on higher frequency bands targeting at support of smartphone (RAN4)
· Investigate the feasibility whether 6Rx can be extended to the smartphone, and decide which UE type (smartphone and/or FWA/CPE) will be considered 
· Feasibility study includes performance gain and form factor
· Consider NR TDD bands higher than 1.8GHz and example bands are n41, n77 and n78 (other bands to be introduced in the release indpendent way later)
· Specify the UE RF requirements to support 6Rx Specify the requirements to support 6Rx subject to the conclusion of feasiblity study
· Specify RLM test cases with 6Rx
· Specify UE demodulation performance and CSI requirements to support 6Rx
Investigate the feasiblity and if necessary define requirements with MIMO layer larger than 4
· Investigate and introduce lower MSD for inter-band CA/EN-DC combinations (RAN4) 
· [FFS example band combinations
· Study how the MSD performance can be improved for example band combiantions
· Study whether the generic approach can be applied based on UE indication of capability
· Study and if possible specify the requirements and/or capability signaling
· Power class 2 (PC2) is considered]
NOTE: for the lower MSD, the above objecives are subject to modifications based on RAN4 progress
NOTE: for the above working areas (four big bullets), how to organize the projects in terms of WI and/or SI needs further discussion after stablizing the scope.
Proposal #2: for simultaneous 3Tx working area under FR1 requirement topic, it is proposed
· Drop the potention objective in uUse case #1: 3Tx on single uplink band for MIMO enhancement
· FFS the potential objective of 3Tx for transmission diversity on single uplink band for power enhancement with the understanding that there is no RAN1 impact
Proposal #3: for UE FR1 requirements evolution, the following objectives can be considered
Investigate and if necesary, specify requirements to support simulatenous 3Tx considering two use cases (RAN4) 229 
· 3Tx simultaenous transmissions with two bands with 1Tx on one uplink operating band and 2Tx on the other uplink operating band 
· Tx switching transmission enhancement (RAN2, RAN4) 
· Cover inter-band UL CA and SUL case ◇ FFS example band combinations 
· RAN2 signaling design 
· Identify and specify the necessary RF requirements 
· Power enhancement 
· FFS example band combination(s) 
· Study the definition of power class 
Both power class defined per band combination as total power and power class defined per band are considered 
· Identify and specify the other necessary RF requirements 
· [3Tx simulation transsmision for three bands inter-band UL CA with 1Tx on each uplink bands 
· Study the power class framework, impact on MPR/A-MPR and impact on MSD 
· Example band combinations 
· Consider TDD+TDD+TDD without simultaneous Tx/Rx 
· FFS other band combinations, e.g., FDD+FDD+TDD, FDD+TDD+TDD]

Proposal #4: for UE FR1 requirements evolution, the following objectives can be considered 
Investigate and define UE requirements with smaller A-MPR (RAN4) 
· The example band is [n1] 
· Study how to define smaller A-MPR considering the following solutions 
· Generic approach meaning that a certain improvement is always applicable to A-MPR for any conditions, and/or 
· e.g., If 1dB improvement is possible, the 1dB is applied to all the specified A-MPR values regardless of position, length of RBs, modulation, waveform and/or CBW etc 
· A specific approach meaning that a certain improvement is applicable to A-MPR only for specifif condition, and/or 
· e.g., the conditions are tied with the position of the LO location 
· Other ways are not precluded

The following working areas (main bullets) may need further discussions. 
· New low power class for Uu and/or sidelink (14dBm) 
· Simultaneous Rx/Tx for intra-band NC CA (REF: RP-211776) 
· Example scenario: two non-contiguous carriers in n79
· Study and if needed specify requirements to enable simultaneous Rx/Tx for Intra-band non-contiguous CA/DC in TDD band 
· Study the feasiblity on self-interference and deployment scenario
Self-interference study to see the required MSD levels with MPR/A-MPR, UL RB restriction and frequency separation 
Deployment scenario including BS co-channel/non-collocation with single/multiple NR operator NOTE: in multiple NR operator deployment, consider restricted scenarios such as inter-operator deployment with Macro-to-Indoor and Indoor-to-indoor 
· Define the related RF requirements depending on the result of the feasiblity study. 
· UL Tx switching for UL CA with multiple TAG 
· Enhance UL CA RF requirements
· Enable multiple TAG for TX switching (if not addressed already in Rel-17)


Based on the discussion, a new WI on further enhancement of UE RF FR1 should be approved.
Proposed WI objectives
The proposed WI objectives are:
Core part: 
The objectives of core part for Rel-18 RF FR1 requirement focus evolution include:
· Specify UE RF requirements for >2Tx on a single band including 4Tx for FWA or CPE [and/or 3Tx]
· Investigate UE architecture to support >2Tx
· Decide the framework including which transmission scheme is used as baseline to specify the requirements
· Specify UE RF requirements for >4Rx including 8Rx [and 6Rx] for FWA or CPE
· Rx RF requirements: applicable bands, and corresponding reference sensitivity
· Enhance RF requirements for UL CA and EN-DC
· Support PC1.5 and PC1 (if needed) for inter-band UL CA and intra-band UL CA
· Investigate the scheduling restriction
· Support inter-band UL CA with UL-MIMO on one band
· Power enhancement for inter-band combinations
· Investigate and improve MSD for inter-band CA/EN-DC combinations
· Investigate and improve UE RF performance of A-MPR 
· [Investigate and specify the UE power class <23dBm]
· [Investigate Simultaneous Rx/Tx for intra-band NC CA]
· [Investigate UL Tx switching for UL CA with multiple TAG]

Perf part: 
The objectives of performance part for Rel-18 RF FR1 requirement focus evolution include:
· Specify release independence requirements in TS 38.307. 
· Specify RRM performance requirements if needed.
· Specify BS and UE demodulation performance requirements if needed.
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