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1.	Introduction
In RAN#103 a new work item was created to study power boosting and MPR reduction for single carrier and NR intra-band UL CA [1]. In this paper we present our preliminary views on issues that need to be resolved and studied in this work item.  
2. 	Discussion
In the WI [1] it was suggested that the following be studied for power domain enhancement for NR single carrier.
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In [1] it has been suggested that MPR reduction with applicable ACLR/ SEM spurious emission modification with BS indication be studied for various cases. In [1] two scenarios have been suggested. However, there may be more cases that need to be included in the study as each case may have different MPR relaxations based on the particular scenario. It is anticipated that each MPR reduction scenario will have different ACLR/SEM and spurious emissions increases for a given UE. To better define this study effort, it would be best to first agree on all the MPR relaxation scenarios that should be considered and their associated parameters. For example, for the case where the BS bandwidth is wider than the UE bandwidth there should be a parameter that defines how much wider the BS bandwidth is compared to the UE BW. Also, if there is no in-band and out-of-band co-existence issue then the amount of bandwidth on either side of the signal that is free should be defined. Definition of such parameters will better guide the study and lead to the generation of more meaningful results.  Also, for these MPR reduction scenarios the amount of ACLR, SEM and spurious emission increase that is allowable should be defined as this will determine the maximum MPR reduction that is possible. 
Proposal 1: Define a complete list of MPR reduction scenarios by FR that will be considered for MPR reduction study. Also, define the maximum allowable degradation in ACLR, SEM and spurious emissions that is permissible.
Also, it should be agreed whether the maximum MPR reduction will be limited to MPR=0 dB or whether power boost above power class value values is also possible.
Proposal 2: Determine whether MPR reduction is limited to MPR=0 dB or whether power boost is also possible
The second part of this work item objective discuses MPR applicability for configured/activated UL CCs for NR intra-band UL CA configurations as defined below:
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For FR2 UEs, the common Rx/Tx LO architecture was protected and enabled in the specification since Rel-15 by using the cumulative aggregated channel BW (CABW) as the bandwidth basis for determining CA MPR. Since the DL CA BW (DL BWchannel_CA) can only be greater than the UL CA BW (UL BWchannel_CA) in FR2, the CA MPR values are gated by the width of the DL CC configuration. Note also that MPRs generally increase with BW. 
Not all UEs use the common LO architecture, however. A UE that can tune its LO separately for UL (without being influenced by the DL CA config) would therefore require the CA MPR to depend only on the UL BWchannel_CA, rather than the CABW. 
Observation 1: Some FR2 UEs need a back-off allowance that depends on CABW, while other UEs can get by with a back-off that depends on UL BWchannel_CA.
It is self-evident that if the UL CA configuration is narrower than the DL CA configuration, the UE with separate Rx and Tx LOs would need less CA MPR. In other words, it is a potential MPR enhancement that can be supported by UEs that make certain implementation choices. 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. This type of UE is referred to as a ‘supporting UE’ in this document. 
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.
One aspect is the trigger condition for the enhancement. Ob2 above describes a low-footprint method 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 3: To encourage UEs to support the enhancements in FR2, define a first level of enhancements 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 4: For FR2, define a UE capability that changes the BW basis of the CA MPR table from cumulative aggregated channel BW (CABW) to UL BWchannel_CA  (configuration based)
Note that this benefit only manifests with a supporting UE when the CABW ≥ 800 MHz and UL BWchannel_CA < 400 MHz. This is because the column with smallest MPRs applies to any BW < 400 MHz.. Also, note that for this scenario there is no MPR benefit gained from changing the triggering condition from configured CCs to activated UL CCs as both scenarios are limited to a minimum 400 MHz of BW basis. 
 Observation4: For an FR2 UE that supports lower CA MPRs based on UL CCs , the benefit is constrained by unavailability of CA MPR values for BW basis less than 400 MHz 
Proposal 5: RAN4 to define lower FR2 CA MPR for UL BWchannel_CA <400 MHz. The CA MPR values for these new BWs can be reproduced from the single CC MPR tables of equivalent channel BW. 
Proposal 6: For FR2, enhance the case of intra-CA configured with single CC UL by making the single CC MPR table applicable for a supporting UE. 
For the second level of enhancements, an additional capability can be defined for a UE that is able to support the proposals above based on activation status. This can be studied in future meetings.

Conclusion
In this paper we further discuss our preliminary views on the study power boosting and/or MPR reduction and make the following proposals: 
Proposal 1: Define a complete list of MPR reduction scenarios by FR that will be considered for MPR reduction study. Also, define the maximum allowable degradation in ACLR, SEM and spurious emissions that is permissible.
Proposal 2: Determine whether MPR reduction is limited to MPR=0 dB or whether power boost is also possible
For MPR applicability for configured/activated UL CCs for intra-band UL CA configurations for following observations and proposals are made:
Observation 1: Some FR2 UEs need a back-off allowance that depends on CABW, while other UEs can get by with a back-off that depends on UL BWchannel_CA.
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 3: To encourage UEs to support the enhancements in FR2, define a first level of enhancements based on CA configuration, and then a second level of enhancements based on CC activation. 
Proposal 4: For FR2, define a UE capability that changes the BW basis of the CA MPR table from cumulative aggregated channel BW (CABW) to UL BWchannel_CA  (configuration based)
 Observation4: For an FR2 UE that supports lower CA MPRs based on UL CCs , the benefit is constrained by unavailability of CA MPR values for BW basis less than 400 MHz 
Proposal 5: RAN4 to define lower FR2 CA MPR for UL BWchannel_CA <400 MHz. The CA MPR values for these new BWs can be reproduced from the single CC MPR tables of equivalent channel BW. 
Proposal 6: For FR2, enhance the case of intra-CA configured with single CC UL by making the single CC MPR table applicable for a supporting UE. 
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   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  
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   Specify   power domain enhancement, e.g., MPR reduction for NR single carrier and NR intra - band UL CA      Study  the scenarios,  and   if feasible,   sp ecify 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 t he 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   b oth  (e) RedCap UE   (only PC3)   and non - RedCap UE      Limited to QSPK and 16QAM  


