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1 Introduction
WF[1] was approved and further work on RF architectures was captured:
	Agreements reached in Webinar session:

· Companies to provide more MPR values to decide on the net power gain of PC2 in comparison with PC3

· If some architecture is beneficial in supporting UL MIMO, the same or different set of requirements can be considered

· To further check if in-gap exceptions (for both PC3 and PC2) required by some architectures are allowed by regulations

Companies are encouraged to provide analysis on PA swap time UE can reach for 1x23dBm+1x26dBm + 2LO with 100MHz BW


This paper provides further analysis on intra-band UL NC CA architecture and MPR. 
2 Discussion
2.1 RF architecture
4 RF architectures are raised for intra-band UL NC CA:

	Arch
	description

	#1
	2x26dBm PA + 2LO with 100MHz BW

	#2
	1x26dBm PA + 1LO with 200MHz BW

	#3
	2x23dBm PA + 1LO with 200MHz BW

	#4
	1x23dBm+1x26dBm + 2LO with 100MHz BW


For architecture #2 and #3, 1PA will cover both CCs and gap in-between CCs, hence only 1 LO is needed. Architecture #2 is the only way to support UL MIMO for intra-band UL NC CA, under 2 or 3 Tx implementation limitation. Where architecture #2 can save 1 LO in chipset, which will optimize consumption and chipset size. 

For in-gap requirement issue, it was agreed in Rel-16 in the WF[2] for ACLR and SEM requirement:

· For 1PA/1LO architecture, exception should be allowed while the leakage and image falling on a frequency belonging to another licensee assuming synchronization across licensees, or if LO leakage lands on licensee's own spectrum holding.
And CR was agreed later on the exceptions for spurious requirements.
Observation 1: it was agreed to allow the exception on spurious requirement for intra-band UL NC CA when synchronized across licensees.
If we review on the regulation requirements, spurious requirements in some countries/regions follows 3GPP definition. It means, exception is allowed for intra-band UL NC CA when sychonized.

For ACLR, 3dB relaxation is proposed to be reused for PC2 intra-band UL NC CA. For SEM requirement, exception refers to the requirement for LO leakage or image requirement applies.

Meanwhile, we propose to introduce new UE capability on RF requirement relaxation required, it means for UEs that need exception on ACLR/SEM requirement, UE could report support intra-band NC CA with relaxed RF requirement indication.

Proposal 1: For PC2 intra-band UL NC CA, in-gap exception follows the agreement made in Rel-16. For ACLR, 3dB relaxation is proposed to be reused for PC2 intra-band UL NC CA. For SEM requirement, exception refers to the requirement for LO leakage or image requirement applies.
Proposal 2: Introduce new UE capability for intra-band UL NC CA, to indicate the network that whether UE can support CA without RF requirement exception. 
For architecture #4, we understand it may be useful for some UE implementations that the PC3 PA can also work for other case. The PA swap time can come from the RF chain switching, or can come from PLL retuning. So the switching time could be 0us or 35us or 140us, which is similar as the case for UL Tx switching.

If companies prefer to reserve this architecture within study, we propose to define new UE capability on PA swap time, and corresponding time mask is needed in RAN4 spec.
Proposal 3: PA swap time for architecture #4 could be 0us or 35us or 140us, define new UE capability to indicate PA swap time.
2.2 MPR requirements for intra-band UL NC CA
We list the architectures again here:
	Arch
	Description

	#1
	2x26dBm PA + 2LO with 100MHz BW

	#2
	1x26dBm PA + 1LO with 200MHz BW

	#3
	2x23dBm PA + 1LO with 200MHz BW

	#4
	1x23dBm+1x26dBm + 2LO with 100MHz BW


Compared with architecture #1 and #4, considering the calibration point for PC2 PA is higher/better than PC3 PA, the MPR for architecture #1 is relative lower for some cases, e.g. both CCs are allocated with RBs. If RBs only allocated on 1 CC, the MPR is the same for these 2 architectures.
For architecture #2 and #3, if using the same calibration point for PC3 PA and PC2 PA(same bias), MPR for architecture for #3 would be better with 1-2dB than #2. With the assumed calibration point in the WF, we think architecture #2 and #3 MPR is almost the same. For some allocations, need further input.

Will provide more values in a later version.
3 Conclusion

In this contribution we discussed on the open issues on FR2 bandwidth class, according to the analysis, we have the following proposals: 
Observation 1: it was agreed to allow the exception on spurious requirement for intra-band UL NC CA when synchronized across licensees.

Proposal 1: For PC2 intra-band UL NC CA, in-gap exception follows the agreement made in Rel-16. For ACLR, 3dB relaxation is proposed to be reused for PC2 intra-band UL NC CA. For SEM requirement, exception refers to the requirement for LO leakage or image requirement applies.

Proposal 2: Introduce new UE capability for intra-band UL NC CA, to indicate the network that whether UE can support CA without RF requirement exception. 

Proposal 3: PA swap time for architecture #4 could be 0us or 35us or 140us, define new UE capability to indicate PA swap time.
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