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1.	Introduction
In RAN#103 a new work item was created to investigate if lower MPRs can be made applicable to FR2 UEs configured for UL CA without the need for a new effort to simulate back off requirements. In this contribution we describe the reasoning behind one such avenue.
2. 	Discussion
2.1	Background
The relevant sub-objective in the WID [1] is reproduced here for reference:
	· Specify power domain enhancement, e.g., MPR reduction for NR single carrier and NR intra-band UL CA
· …
· Specify MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration
· ….
· 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



It is generally understood that there are two ways to implement the carrier LO in a TDD FR2 band, typically characterized by multi-CC intra-band CA configurations:
· A common LO frequency shared by both Tx and Rx
· Separate LO frequencies, for Tx and Rx respectively
The hardware compromises of each are well understood, and up until Rel-18, the choice was left up to the UE. Accordingly, the MPR was defined in a way that was inclusive of both topologies. 
One contributor that drove the MPR values is the notional bandwidth at base band as shown in the adjoining figure. The baseband BW contributes to MPR due to droop, and presence of images. A common LO architecture may require large Tx baseband BW even if the actual signal bandwidth is small, and therefore a larger MPR ask. An  architecture that has separate Rx and Tx LOs on the other hand may use a baseband bandwidth optimized for the UL signal and so, a smaller MPR ask. 
For the enhancement, it is proposed to capitalize on UEs with separate Rx/Tx LOs and therefore feature a back-off that depends on UL BWchannel_CA. 
Proposal 1: The Rel-19 FR2 MPR enhancement is based on targeting the UE architecture that uses LOs separately centred on the UL and DL CA aggregated BWs respectively 
Observation 1: FR2 UEs with separate R/T LOs can get by with a back-off that depends on UL BWchannel_CA rather than CABW
The least disruptive way to enable this enhancement is to retain the CA MPR tables as specified in Rel-18 and establish a UE capability that signals to the network that the BW basis for the CA MPR table is UL BWchannel_CA rather than CABW. 
Observation 2: A new FR2 UE capability can indicate to the network that it can support, CA MPR reduction by changing the BW basis of the CA MPR table from cumulative aggregated channel BW (CABW) to UL BWchannel_CA.
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The figure above also illustrates why it is important to pick out a particular design choice as the basis for enhancement – in FR2 a CC can be DL-only or UL+DL. The figure above could apply to activated CCs as well as configured CCs, and in case of the common R/T LO, there may be no meaningful benefit even with the move to activation status-based MPR applicability.
2.2	How to specify the enhancement
An important aspect is the trigger condition for the enhancement. While the WID calls for activation-based enhancement, the reasoning and justification for the proposed enhancement above highlights that the enhancement actually comes from the reduced Tx baseband BW. This enhancement can therefore be realized whether triggered by activation or configuration. Observation 2 applies even to configuration and is beneficial to the network because it encourages UEs to offer lower MPR without the additional burden of having to meet activation timelines. 
Observation 3: Allowing the UE capability to depend on UL CA configuration rather than activation status will encourage more UEs to support a low MPR scheme, owing to less challenging timelines.
Proposal 2: To encourage UEs to support the enhancements in FR2, define a first level of enhancement based on CA configuration, and then a second level of enhancements based on CC activation. 
The following proposals are made based on this two-step approach. Configuration based enhancements are addressed first.
Proposal 3: For FR2, define 2 UE capability that changes the BW basis of the CA MPR table from cumulative aggregated channel BW (CABW) to UL BWchannel_CA . The first capability indicates that the UE can support the MPR appliablity change based on configuration of CCs, and the second indicates that the UE can support the change  based on activation status of the CCs with UL.
Proposal 4: For FR2, enhance the case of intra-CA with single CC UL (configured or activated) by making the single CC MPR table applicable for a supporting UE. 
While this contribution addresses the actual enhancement, further study is required to verify if other Tx sections can remain unchanged. 
3.	Conclusion
Proposal 1: The Rel-19 FR2 MPR enhancement is based on targeting the UE architecture that uses LOs separately centred on the UL and DL CA aggregated BWs respectively 
Observation 1: FR2 UEs with separate R/T LOs can get by with a back-off that depends on UL BWchannel_CA rather than CABW
Observation 2: A new FR2 UE capability can indicate to the network that it can support, CA MPR reduction by changing the BW basis of the CA MPR table from cumulative aggregated channel BW (CABW) to UL BWchannel_CA.
Observation 3: Allowing the UE capability to depend on UL CA configuration rather than activation status will encourage more UEs to support a low MPR scheme, owing to less challenging timelines.
Proposal 2: To encourage UEs to support the enhancements in FR2, define a first level of enhancement based on CA configuration, and then a second level of enhancements based on CC activation. 
Proposal 3: For FR2, define 2 UE capability that changes the BW basis of the CA MPR table from cumulative aggregated channel BW (CABW) to UL BWchannel_CA . The first capability indicates that the UE can support the MPR appliablity change based on configuration of CCs, and the second indicates that the UE can support the change  based on activation status of the CCs with UL.
Proposal 4: For FR2, enhance the case of intra-CA with single CC UL (configured or activated) by making the single CC MPR table applicable for a supporting UE. 
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