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[bookmark: _Toc116995841]Introduction
[bookmark: _Hlk161910924]In RAN#103, a new WID is approved which focus on the UE RF requirement enhancements for the deployment using both NR frequency range 1 (FR1) and frequency range 2 (FR2) [1]. The following working areas are included.
· High power UE (HPUE) for CA in terrestrial network (TN) (including 3Tx)
· [bookmark: _Hlk161912339][bookmark: _Hlk161911197]Power boosting and/or MPR reduction
· 6 Rx for handheld and FWA UE
And in this document, we share our views on “Power boosting and/or MPR reduction”.
Background
[bookmark: _Hlk161912765][bookmark: _Hlk161912491]Maximum power reduction (MPR) is widely used to mitigate non-linear distortion of transmitter. However, MPR not only reduces the coverage but also reduces the power efficiency. The MPR to fulfill the minimal EVM requirement for 256QAM for FR1 can be 6.5 dB, which implies a big coverage loss for UL. Thus, a good candidate to achieve higher transmission power is to reduce the MPR with relaxed OOB emission and/or spurious emission requirements in the context of no impact to other deployment from other operators.
The detailed objective is reproduced as following:
[image: ]
As can be found, there are two major objectives, particularly the first one is with a “study phase”.
· [bookmark: _Hlk162866464]MPR reduction for NR FR1 on a single UL carrier for power class 2 (PC2) and power class 3 (PC3)
· [bookmark: _Hlk162866604]The applicable MPR requirements based on the UL CCs with activated cells for NR intra-band UL CA, for FR1 and FR2
[bookmark: _Hlk148621888][bookmark: _Hlk149037934]Discussion
[bookmark: _Hlk162866548]3.1 MPR reduction for NR FR1 on a single PC2/PC3 UL carrier
[bookmark: _Hlk161914549][bookmark: _Hlk161236862][bookmark: _Hlk162888991]MPR reduction is critical to enhance uplink coverage or performance. For higher order modulations, such as 64QAM, 256QAM, EVM is the major limiting factor for MPR reduction. For lower order modulations, such as QPSK, 16QAM, ACLR/SEM is the major limiting factors for MPR reduction. Therefore, when considering ACLR/SEM relaxation for FR1 single PC2/PC3 UL carrier, it is reasonable to focus on lower order modulations (i.e., QSPK and 16QAM).
Observation 1: It is reasonable to focus on QSPK and 16QAM for FR1 single UL carrier when applying ACLR/SEM relaxation to reduce MPR.
ACLR/SEM/spurious emission are all introduced to protect other channels from the interference of this channel, their definitions are as follows:
ACLR: Adjacent Channel Leakage Power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
SEM: Spectrum Emission Mask (SEM) is a measurement of the out-of-channel emissions. The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth.
Spurious emission: Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions (ACLR and SEM) unless otherwise stated.
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Figure 1: Illustration of ACLR, SEM and SE

[bookmark: _Hlk163378936]Overall, as shown in Figure 1, the out of band emission limit is specified in terms of spectrum emission mask and an adjacent channel leakage power ratio, but excluding spurious emissions. The spurious requirements applies when the frequency offset is greater than ΔfOOB. The difference between ACLR and SEM is, ALCR is the integral value over the bandwidth while SEM is specified as the limit for specific bandwidth within the channel.
Different from SEM and ACLR, SE is deemed as regulatory requirements to our understanding. Though 3GPP also has general SE requirements, the regulator usually have additional requirements and could be more stringent. Correspondingly 3GPP general SE requirements is more like a reference, and the regulatory SE requirements determines when it comes to certification. Besides, SE also servers the purpose for protection of remote frequency spectrum, relaxing SE has more risk of interfering the deployment of other operators.
Observation 2: Regulator always have additional SE requirements and could be more stringent when it comes to certification.
Observation 3: SE also serves the purpose of protecting of remote frequency spectrum, relaxing SE has more risk of interfering the deployment of other operators.
Proposal 1: It needs to be justified if it is meaningful and feasible to relax general SE requirements for MPR reduction, SE requirements should not be relaxed in lack of justification.
Note that besides general ALCR, SEM, SE requirements, there are also additional ACLR, SEM and SE requirements for some bands provided with specific NS value, it needs to be clarified whether only general requirements are under discussion, or both general and additional requirements are taken into account.
Proposal 2: In terms of relaxing ACLR/SEM, it needs to be discussed whether only general requirements are under discussion, or both general and additional requirements are taken into account.
[bookmark: _Hlk161917500][bookmark: _Hlk161237293][bookmark: _Hlk161917508][bookmark: _Hlk161924869][bookmark: _Hlk161925413][bookmark: _Hlk162272229]More specific, per the WID [1], ACLR/SEM may could be relaxed in the following cases to allow MPR reduction for FR1 single UL carrier:
[bookmark: _Hlk161917454]-	when there is no adjacent in-band/out-of-band co-existence issue
[bookmark: _Hlk162268492]-	when a UE uses a narrower channel bandwidth within a wider BS bandwidth
[bookmark: _Hlk163387490][bookmark: _Hlk162268793][bookmark: _Hlk161924811][bookmark: _Hlk163379057][bookmark: _Hlk163379041][bookmark: _Hlk162268804]For example, in case only one operator holds a frequency block/band, such as n41 for CMCC and n78 for CTC/CU, and there is no other closer frequency band around, there may be no out-of-band co-existence issues. As shown in Figure 2, assuming that the BS channel bandwidth is 50 MHz and in the middle of the whole frequency spectrum, and the BS bandwidth is allocated to multiple UEs, there may be no interference to other bands held by this operator or other operators, but interference among different scheduled UEs of this operator. While, if such in-band coexistence issues can be resolved by this operator with considerate scheduling or this in-band co-existence issues is acceptable for this operator, then ACLR/SEM can be relaxed.
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[bookmark: _Hlk163379965]Figure 2: Illustration of in-band coexistence issues within one operator

[bookmark: _Hlk163379854]Observation 4: In case the in-band co-existence issues can be resolved by the operator with considerate scheduling, or the in-band co-existence issues is acceptable by this operator, ACLR/SEM can be relaxed to allow MPR reduction. 
[bookmark: _Hlk162270263][bookmark: _Hlk163380407][bookmark: _Hlk162962503][bookmark: _Hlk163379120][bookmark: _Hlk163394272]Another example is that one UE is configured with 10 MHz centered in 100 MHz BS bandwidth, as shown in Figure 3. There is 45 MHz frequency space from each side of UE bandwidth to the edge of the 100 MHz BS channel bandwidth so the OOB boundary FOOB (boundary between out of band and general spurious emission domain) is within the BS channel bandwidth. In this case, there may be no out-of-band co-existence issues to be considered and ACLR/SEM can be relaxed to allow MPR reduction. However, if the FOOB for a UE with wider CBW is outside the BS channel bandwidth, ACLR/SEM cannot be relaxed due to the potential interference to other IMT or non-IMT deployment.
[bookmark: _Hlk163379983][bookmark: _Hlk163380364]Observation 5: When a UE is configured with a narrower channel bandwidth within a wider BS channel bandwidth, and the OOB boundary is within the BS channel bandwidth, ACLR/SEM can be relaxed; in other words, ACLR/SEM outside the BS channel bandwidth should not be relaxed.


[image: ]
Figure 3: Illustration of out-of-band coexistence issues when a UE uses a narrower channel bandwidth within a wider BS bandwidth

With above observation 1/4/5, the following proposal is made:
Proposal 3: In terms of QPSK and 16QAM, it is feasible to relax ACLR/SEM with BS indication for sake of MPR reduction, with following conditions:
- The in-band co-existence issues can be resolved by the operator with considerate scheduling or the in-band co-existence issues is acceptable to this operator
- ACLR/SEM outside the BS channel bandwidth is not relaxed
[bookmark: _Hlk162270436]RedCap UE (PC3) can gain a lot from MPR reduction with ACLR/SEM relaxation, because the UE channel bandwidth is no greater than 20MHz and thus UE bandwidth would be more probable to be located inside of a wider BS channel bandwidth. Therefore, for MPR reduction, there is no justification to exclude RedCap UE and it is reasonable to include both RedCap UE and non-RedCap UE.
[bookmark: _Hlk162270632]Observation 6: It is reasonable to include both RedCap UE (only PC3) and non-RedCap UE.

3.2 MPR reduction for NR FR1 intra-band UL CA
[bookmark: _Hlk161239587][bookmark: _Hlk162947343]It is observed the common understanding in RAN4 is the applicable UE RF requirements are based on how many CC(s) are configured, rather than how many CC(s) are activated and/or scheduled. While during “power class” relevant discussion, companies think for some scenarios it might be beneficial to assume the applicable requirements according to the activated CC(s).

Observation 7: It might be beneficial for some scenarios to assume the applicable requirements are according to the activated CC(s).

[bookmark: _Hlk162945676][bookmark: _Hlk162883762][bookmark: _Hlk163382582][bookmark: _Hlk162967074]FR1 intra-band contiguous UL CA
[bookmark: _Hlk162881815][bookmark: _Hlk162945996][bookmark: _Hlk162884794][bookmark: _Hlk162882292][bookmark: _Hlk162945741]For FR1 intra-band contiguous UL CA (PC2/PC3), if 2 UL CC are both configured, regardless of both two CCs are activated or only one CC is activated, the MPR requirements in clause 6.2A.2.1 should apply at least for Rel-18 and backwards. However, in practical only one CC is transmitting data at this moment, so for this case intuitively it is more reasonable to follow the MPR requirements of single CC operation, which is more stringent compared to intra-band contiguous UL CA MPR.


[bookmark: _Hlk163388090]From the WID, “Specify MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration” explicitly indicates that FR1 MPR reduction in Rel-19 is to change the applicability of existing MPR requirements instead of evaluating/specifying a set of new MPR values. Therefore, it is more reasonable and preferable to follow the single CC MPR requirements for FR1 intra-band contiguous UL CA with only one UL CC activated, instead of introducing new MPR values, which would also significantly reduce the workload.
[bookmark: _Hlk163387952]Observation 8: For FR1 intra-band contiguous UL CA with only one UL CC activated, MPR reduction in Rel-19 is limited to applicability change instead of introducing new MPR values according to the WID, which would also significantly reduce the workload.
Further, current specified MPR requirements for intra-band contiguous CA take all the following three architectures into consideration. For PC2, there are two sets of MPR requirements accommodating the following three architectures, for instance for PC2 contiguous RB allocation, Table 6.2A.2.1-1a is for the first two architectures and Table 6.2A.2.1-1b is for the third architecture. For PC3 only one set of MPR requirements accommodating all architectures. 
· 1 PA+1 LO (TxD does not support, dualPA-Architecture is absent)
· 2 PA+2 LO (dualPA-Architecture is indicated)
· 2 PA+1 LO (TxD support, dualPA-Architecture is absent)
[bookmark: _Hlk163465548][bookmark: _Hlk163465595]It is worth mentioning that there are two set of MPR requirements for PC2 single CC operation as well, one is for single CC without TxD which is specified in Table 6.2.2-2, the other is for single CC with TxD as specified in Table 6.2D.2-1(Note MIMO and TxD share same MPR requirements). While for PC3 there is only one set of MPR requirements.
With above information, we further discuss in following part, for different intra-band ULCA architectures, which single CC MPR requirements should apply, in terms of PC2. For PC3 there is no much to discuss as there is only one set of MPR requirements for single CC operation. (The following Architecture 1/2/3 and analysis are for intra-band contiguous ULCA, PC2)
[bookmark: _Hlk163483581]Architecture 1:  1PA+1LO (TxD does not support, dualPA-Architecture is absent), one PA for both CC1 and CC2. → Single CC without TxD MPR (Table 6.2.2-2) should apply 
Architecture 2:  2 PA+2 LO (dualPA-Architecture is indicated), PA1 is for CC1, PA2 is for CC2. →Single CC without TxD MPR (Table 6.2.2-2) should apply
Architecture 3:  2 PA+1 LO (TxD support, dualPA-Architecture is absent), PA1 is for both CC1 and CC2, PA2 is for both CC1 and CC2. → Single CC with TxD MPR (Table 6.2D.2-1) should apply 
In summary, as can be found in above analysis, if TxD is indicated for this intra-band contiguous ULCA, single CC with TxD MPR (Table 6.2D.2-1) should apply; if TxD is not indicated for this intra-band ULCA, single CC without TxD MPR (Table 6.2.2-2) should apply.
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[bookmark: _Hlk163467844](a) Architecture 1
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(b) Architecture 2
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(c) Architecture 3
Figure 4: Different intra-band ULCA architectures

[bookmark: _Hlk162967705]Proposal 4: 
[bookmark: _Hlk162946963]For PC3, the single CC MPR requirements (Table 6.2.2-1) can be applied to FR1 intra-band contiguous UL CA with only one UL CC activated.
For PC2, the single CC MPR requirements can be applied to FR1 intra-band contiguous UL CA with only one UL CC activated. If TxD is indicated for this intra-band contiguous ULCA, single CC with TxD MPR (Table 6.2D.2-1) should apply; if TxD is not indicated for this intra-band contiguous ULCA, single CC without TxD MPR (Table 6.2.2-2) should apply.

[bookmark: _Hlk163037653]Further, a new optional UE capability is needed to indicate if single CC MPR requirements applies for FR1 intra-band contiguous UL CA to thoroughly eliminate the NBC issue. For example, if a Rel-19 UE with intra-band contiguous UL CA follows single CC MPR requirements, this Rel-19 UE is able to transmit higher power than a legacy UE in the same location scheduled by the same Rel-19 NW. In this case, the Rel-19 NW may confuse why the closely located two UEs report different PHR given NW is not aware of the UE is of which release. To some NW it maybe not functional NBC but for some NW it is. Therefore, we propose to introduce a new optional UE capability to avoid such confusion for NW.
[bookmark: _Hlk162947106]Besides, this new feature should not be release-independent, given Rel-18 is almost completed and Rel-18 UE is under development and approaching the market, and we do not see the necessity to carry out release-independent operation and increase the workload for this new feature.

Proposal 5: A new optional UE capability should be introduced to indicate if single CC MPR requirements are applicable for FR1 intra-band contiguous UL CA with single UL CC activated.

Proposal 6: This MPR enhanced feature should not be release-independent.


[bookmark: _Hlk162974470][bookmark: _Hlk162966997]FR1 intra-band non-contiguous UL CA
[bookmark: _Hlk162967460][bookmark: _Hlk163380714]Similar to intra-band contiguous UL CA, for FR1 intra-band non-contiguous UL CA (PC2/PC3), if both 2 UL CC are configured, regardless of both two CCs are activated or only one CC is activated, the MPR requirements in clause 6.2A.2.2 should apply at least for Rel-18 and backwards. 
Further, for FR1 intra-band NC UL CA (PC2/PC3), current MPR requirements also take all the following architectures into consideration. As can be found, there is a significant difference between the MPR requirements for FR1 intra-band NC UL CA and single CC, for instance MPR requirements difference between FR1 intra-band NC UL CA for PC2 UEs when dualPA-Architecture is absent and single CC is around 19.5dB.
· 1 PA+1 LO (TxD does not support, dualPA-Architecture is absent)
· 2 PA+2 LO (dualPA-Architecture is indicated)
· 2 PA+1 LO (TxD support, dualPA-Architecture is absent)

Overall, we think more study needs be conducted on whether single CC MPR requirements can be applicable for intra-band NC CA with only one ULCC activated.

Observation 9: There is significant difference between the MPR requirements for FR1 intra-band NC UL CA and single CC operation.

Proposal 7:  More study needs be conducted on whether single CC MPR requirements can be applicable for intra-band NC CA with single UL CC activated, given the significant difference between them. 
3.3 MPR reduction for NR FR2 intra-band CA
The legacy MPR requirements of FR2 show dependence upon DL cumulative aggregated BW rather than UL cumulative aggregated BW, e.g. MPR in Table 6.2A.2.4-1 of TS 38.101-2 for PC3 FR2-1 uplink contiguous CA is dependent on CABW, while CABW is determined by DL actually, according to CABW definition (Cumulative aggregated channel bandwidth: The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE.)
Table 6.2A.2.4-1 (of TS38.101-2): Maximum power reduction (MPRC_CA) for UE power class 3 in FR2-1
	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 5.01
	≤ 7.7
	≤ 8.2
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.3
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ 8.0
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	1 NOTE 1:	(Void).



Even for DL CA only with single UL CC, MPR applies according to DL CABW.
	When the maximum output power of a UE is modified by MPR, the power limits specified in clause 6.2A.4 applyThe requirements in the following clauses are applicable to the following CA configurations:
- intra-band contiguous uplink CA, with the aggregated channel bandwidth no greater than 800 MHz.
- intra-band non-contiguous uplink CA with UL frequency separation no greater than 1400 MHz, and no more than 3 sub-blocks. A sub-block may consist of single CC or multiple contiguous CCs. 
- inter-band uplink CA with two NR bands, and each UL band is configured with a single CC.
- In case the CA configuration consists of a single UL CC, MPR for contiguous UL CA applies and where necessary, BWchannel shall be used as BWchannel_CA.



The background of MPR dependency on DL CABW is considering the MPR requirements should be architecture-agnostic, hence the specified legacy MPR requirements are the minimum requirements accommodating worst case UE implementations. One of the implementation perspectives lies in the UE architecture on LO as discussed in [6，R4-2000693]. The architecture with common LO between RX and TX requires relaxed MPR framework, i.e. MPR dependent upon DL CABW; the architecture with distinct LO between RX and TX can be further enhanced in Rel-19, i.e. MPR dependent upon UL CABW.
Observation 10: FR2 MPR enhancement in Rel-19 applies only to specific UE implementation. 
It is not the target to enhance FR2 MPR requirement by excluding legacy UE implementation. Based on above observation, FR2 MPR enhancement in Rel-19 should be an optional feature and should not be release independent. 
Proposal 8: FR2 MPR enhancement in Rel-19 should be an optional feature and should not be release independent. 
The WID objective for FR2 MPR enhancement “Specify MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration” explicitly indicates that FR2 MPR enhancement in Rel-19 is limited to applicability change instead of MPR value change. The MPR values in the MPR tables will not be changed, but the applicable MPR values will be redirected to different column, or create new table with those existing MPR values depending on UL CABW based on the UL CCs with activated cells for NR intra-band UL CA configuration. Given existing MPR values would not be changed, it is not necessary to perform MPR simulation.
Observation 11: FR2 MPR enhancement in Rel-19 is limited to applicability change instead of MPR value change, and MPR simulation is not necessary.
Then for intra-band UL contiguous CA for FR2, the applicable MPR values should be changed from DL CABW dependent to UL CABW dependent for UE supporting the enhanced MPR capability. Accordingly, for intra-band DL contiguous CA with single UL for FR2, the applicable MPR values should be changed from DL CABW dependent to reusing single carrier MPR requirements for UE supporting the enhanced MPR capability.
Proposal 9: For intra-band UL contiguous CA for FR2, the applicable MPR values should be changed from DL CABW dependent to UL CABW dependent for UE supporting the enhanced MPR capability; for intra-band DL contiguous CA with single UL for FR2, the applicable MPR values should be changed from DL CABW dependent to reusing single carrier MPR requirements for UE supporting the enhanced MPR capability.
4 Conclusion
In the document, the following Observations and Proposals are made:

[bookmark: _Toc116995849]Observation 1: It is reasonable to focus on QSPK and 16QAM for FR1 single UL carrier when applying ACLR/SEM relaxation to reduce MPR.
Observation 2: Regulator always have additional SE requirements and could be more stringent when it comes to certification.
Observation 3: SE also serves the purpose of protecting of remote frequency spectrum, relaxing SE has more risk of interfering the deployment of other operators.
Proposal 1: It needs to be justified if it is meaningful and feasible to relax general SE requirements for MPR reduction, SE requirements should not be relaxed in lack of justification.
Proposal 2: In terms of relaxing ACLR/SEM, it needs to be discussed whether only general requirements are under discussion, or both general and additional requirements are taken into account.
Observation 4: In case the in-band co-existence issues can be resolved by the operator with considerate scheduling, or the in-band co-existence issues is acceptable by this operator, ACLR/SEM can be relaxed to allow MPR reduction. 
Observation 5: When a UE is configured with a narrower channel bandwidth within a wider BS channel bandwidth, and the OOB boundary is within the BS channel bandwidth, ACLR/SEM can be relaxed; in other words, ACLR/SEM outside the BS channel bandwidth should not be relaxed.
Proposal 3: In terms of QPSK and 16QAM, it is feasible to relax ACLR/SEM with BS indication for sake of MPR reduction, with following conditions:
- The in-band co-existence issues can be resolved by the operator with considerate scheduling or the in-band co-existence issues is acceptable to this operator
- ACLR/SEM outside the BS channel bandwidth is not relaxed
Observation 6: It is reasonable to include both RedCap UE (only PC3) and non-RedCap UE.
Observation 7: It might be beneficial for some scenarios to assume the applicable requirements are according to the activated CC(s).
Observation 8: For FR1 intra-band contiguous UL CA with only one UL CC activated, MPR reduction in Rel-19 is limited to applicability change instead of introducing new MPR values according to the WID, which would also significantly reduce the workload.
Proposal 4: 
For PC3, the single CC MPR requirements (Table 6.2.2-1) can be applied to FR1 intra-band contiguous UL CA with only one UL CC activated.
For PC2, the single CC MPR requirements can be applied to FR1 intra-band contiguous UL CA with only one UL CC activated. If TxD is indicated for this intra-band contiguous ULCA, single CC with TxD MPR (Table 6.2D.2-1) should apply; if TxD is not indicated for this intra-band contiguous ULCA, single CC without TxD MPR (Table 6.2.2-2) should apply.
Proposal 5: A new optional UE capability should be introduced to indicate if single CC MPR requirements are applicable for FR1 intra-band contiguous UL CA with single UL CC activated.
Proposal 6: This MPR enhanced feature should not be release-independent.
Observation 9: There is significant difference between the MPR requirements for FR1 intra-band NC UL CA and single CC operation.
Proposal 7:  More study needs be conducted on whether single CC MPR requirements can be applicable for intra-band NC CA with single UL CC activated, given the significant difference between them. 
Observation 10: FR2 MPR enhancement in Rel-19 applies only to specific UE implementation. 
Proposal 8: FR2 MPR enhancement in Rel-19 should be an optional feature and should not be release independent. 
Observation 11: FR2 MPR enhancement in Rel-19 is limited to applicability change instead of MPR value change, and MPR simulation is not necessary.
Proposal 9: For intra-band UL contiguous CA for FR2, the applicable MPR values should be changed from DL CABW dependent to UL CABW dependent for UE supporting the enhanced MPR capability; for intra-band DL contiguous CA with single UL for FR2, the applicable MPR values should be changed from DL CABW dependent to reusing single carrier MPR requirements for UE supporting the enhanced MPR capability.
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Power boosting and/or MPR reduction

u Spe(nfy 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
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