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1 Introduction
In RAN#102 meeting, a new Work Item [1] was approved on UE RF enhancements for NR FR1/FR2 and EN-DC, Phase 4, one of the objectives is about power boosting and/or MPR reduction as follows. In this contribution, we want to share some further views on MPR applicability for FR1 intra-band UL CA.
	· 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
· [bookmark: OLE_LINK6]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
· [bookmark: OLE_LINK11]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
· [bookmark: OLE_LINK13]MPR requirement is not applicable until the SCell is activated
· Necessary signaling to support the above objectives



2 Discussion
	2.1 MPR applicability for FR1 intra-band contiguous UL CA 
Way forward:
· [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.] 
2.2 MPR applicability for FR1 intra-band UL non-contiguous CA 
Way forward:
· FFS in the next meeting


The above is way forward in last meeting [2]. It can be seen that way forward about MPR applicability for FR1 intra-band contiguous UL CA tends to be agreed.
MPR applicability for FR1 intra-band contiguous UL CA 
[bookmark: OLE_LINK66][bookmark: OLE_LINK23][bookmark: OLE_LINK50]When all UL CCs are configured by NW and no UL Scell is deactivated, the current MPR requirements for intra-band UL CA remain unchanged.
[bookmark: OLE_LINK40]When the UL Scell is deactivated, considering that currently only up to 2CCs are supported in the UL for FR1 intra-band UL CA, it is reasonable to adhere to the MPR requirements of single CC operation to allow for higher transmission output power with lower MPR requirements, provided no new evaluation are carried out for the new MPR requirements. 
With regard to MPR for PC3 intra-band contiguous UL CA, there are two MPR tables for contiguous RB allocation (Table 6.2A.2.1-1) and non-contiguous RB allocation (Table 6.2A.2.1-2) respectively. For PC3 single CC operation, there is only one MPR table (Table 6.2.2-1). When only one UL CC is activated, the single CC MPR requirements (Table 6.2.2-1) can be applied to FR1 intra-band contiguous UL CA.
Proposal 1: 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.
Regarding MPR for PC2 intra-band contiguous UL CA, there are two types of MPR tables. The first set (Table 6.2A.2.1-1a for contiguous RB allocation and Table 6.2A.2.1-3 for non-contiguous RB allocation) applies to PC2 CA bandwidth classes B and C when the signalling is absent for dualPA-Architecture IE, as well as for PC2 CA bandwidth classe C when the signalling is indicated for dualPA-Architecture IE. The second set (Table 6.2A.2.1-1b for contiguous RB allocation and Table 6.2A.2.1-4 for non-contiguous RB allocation) is applicable to power class 2 CA bandwidth classes B and C with TxD supported. These two sets of MPR tables are relevant for three architectures as detailed in the following table. For PC2 single CC operation, there are also two types of MPR tables: Table 6.2.2-2 is for single CC with dual Tx and Table 6.2D.2-1 is for single CC with dual Tx. Hence, MPR applicability for PC2 intra-band contiguous UL CA can be summarized as follows:
Table 2.1: MPR applicability for FR1 intra-band contiguous UL CA
	Architecture
	Capability
	MPR for intra-band contiguous UL CA
	MPR for only one UL CC is activated

	1PA+1LO
	dualPA-Architecture is absent
	Table 6.2A.2.1-1a for contiguous RB allocation and Table 6.2A.2.1-3 for non-contiguous RB allocation
	Table 6.2.2-2

	2 PA+2 LO
	dualPA-Architecture is indicated
	
	

	2 PA+1 LO
	Support TxD
	Table 6.2A.2.1-1b for contiguous RB allocation and Table 6.2A.2.1-4 for non-contiguous RB allocation
	Table 6.2D.2-1


Proposal 2: 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.

MPR applicability for FR1 intra-band non-contiguous UL CA 
In current specification, it has been defined that MPR for single CC should apply to FR1 intra-band non-contiguous UL CA with only one UL CC activated. However, there are some cases are excluded, e.g. B < 9 MHz where 5.5 dB MPR is used. These exclusions are defined for specific bands. Whether MPR for single CC can be applied to these excluded cases requires input from operators.
Observation 1: In current specification, it has been defined that MPR for single CC should apply to FR1 intra-band non-contiguous UL CA with only one UL CC activated.
Observation 2: There are some cases are excluded, e.g. B < 9 MHz where 5.5 dB MPR is used. These exclusions are defined for specific bands.
Proposal 3: Whether MPR for single CC can be applied to these excluded cases requires input from operators.
	For intra-band non-contiguous CA, the allowed Maximum Power Reduction (MPR) for the maximum output power is specified into 2 types: MPR to meet -30dBm/MHz and -13dBm/MHz. The UE determins the MPR type as follows:
For UE indicating dualPA-Architecture supported
If OR (LCRB1 = 0, LCRB2 = 0)

MPR defined in Table 6.2.2-1 and Table 6.2.2-2 for PC3 and PC2 UE respectively

Else If AND( FIM3,low_block,low > SEM-13,low ,  FIM3,high_block,high < SEM-13,high )

		MPR defined in Clause 6.2A.2.2.2.1 and Clause 6.2A.2.2.2.2 for PC3 and PC2 UE respectively.

Else
		MPR defined in Clause 6.2A.2.2.1.1 and Clause 6.2A.2.2.1.2 for PC3 and PC2 UE respectively.

	For UE without indicating dualPA-Architecture supported

If OR( LCRB1 = 0, LCRB2 = 0 )

For PC3 UE, MPR defined in Table 6.2.2-1, except for B < 9 MHz where 5.5 dB MPR is used;
For PC2 UE without indicating TxD, MPR defined in Table 6.2.2-2 is used, except for B < 11.52 MHz where 6.5 dB MPR is used;
For PC2 UE indicating TxD, MPR defined in Table 6.2D.2-1 is used, except for B < 11.52 MHz where the maximum value between 6.5 dB and MPR defined in Table 6.2D.2-1 is used.
Else If AND( FIM3,low_block,low > SEM-13,low ,  FIM3,high_block,high < SEM-13,high )

		MPR defined in Clause 6.2A.2.2.2.3 and Clause 6.2A.2.2.2.4 for PC3 and PC2 UE respectively.

Else
		MPR defined in Clause 6.2A.2.2.1.3 and Clause 6.2A.2.2.1.4 for PC3 and PC2 UE respectively.




3 Conclusion
In this contribution, we shared some views on MPR applicability for FR1 intra-band UL CA and the proposals are made as follows:
Proposal 1: 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.
Proposal 2: 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.
Observation 1: In current specification, it has been defined that MPR for single CC should apply to FR1 intra-band non-contiguous UL CA with only one UL CC activated.
Observation 2: There are some cases are excluded, e.g. B < 9 MHz where 5.5 dB MPR is used. These exclusions are defined for specific bands.
Proposal 3: Whether MPR for single CC can be applied to these excluded cases requires input from operators.
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