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1 Introduction
Intra-band contiguous UL CA HPUE is one objective of Rel-17 FR1 UE RF WI[1].
WF[1] was approved, capturing some initial discussion status on RF architecture.

This paper provides further analysis on UE RF architecture of PC2 contiguous UL CA.
2 Discussion
2.1 RF architecture
For intra-band UL contiguous CA, 3 options are captured in the WF[1]:

· Option 1: PC2 UL CA with one 26dBm PA 200MHz 1LO
· UL MIMO can be supported on top of UL CA with an additional path
· Option 2: PC2 UL CA with two 26dBm PA 100MHz 2LO
·  UL MIMO is not supported on top of UL CA
· Option 3: PC2 UL CA with two 23dBm PA 200MHz 1LO
· UL MIMO can be supported on top of UL CA
The problem is whether 1PA architecture could be taken as the reference, then other RF architectures could use the RF requirements assumed with the reference architecture.

From RF requirement perspective, we first need to review agreements in eMIMO WI Rel-16:

· Emission requirements (SEM/SE/ACLR…) are defined based on the sum of the emissions from both UE transmit antenna connector.

· It is clearly stated in LS[2] that transparent TxD is enabled for full power transmission at least from Rel-16 with both cases:

· Case1: transparent TxD for UE configured with single SRS port

· Case2: transparent TxD for UE configured with 2 SRS port

Observation 1: transparent TxD is enabled for UE configured with single SRS port(DCI0_0 or DCI0_1), and the emission requirements are defined based on the sum of the emissions from both UE transmit antenna connector.

In TS 38.306, IE ul-FullPwrMode is indicated per FS(feature set), it means this capability is also used for UL CA, and multiple CCs in one band share this capability. 

Observation 2: From current RAN1 and RAN2 spec, full power transmission is used for both single carrier and CA. It means transparent TxD is enabled for intra-band UL CA.

For intra-band contiguous UL CA HPUE with 2 PA architecture (2Tx), emission requirements should be defined similar as the approach for eMIMO, i.e. based on the sum of the emissions from both connectors, since emission requirements is defined for the entire device. 

Proposal 1: For intra-band contiguous UL CA declared with 2PA architecture, emission requirements should be defined based on the sum of the emissions from both UE transmit antenna connector.

In general, we provide MPR analysis for each RF architecture option.

Option 1: PC2 UL CA with one 26dBm PA 200MHz 1LO
Assume 1dB power increase will have 3dB increase impact on IMD, 3dB additional MPR(in maximum) is needed compared with R-16 PC3 contiguous CA MPR. 

Option 2: PC2 UL CA with two 26dBm PA 100MHz 2LO
RIMD is considered for this option, at least R-16 PC3 contiguous CA MPR could be reused. Actually it requires two 26dBm PAs and 2LO for one Band. We don’t think it is a realistic implementation. 
Option 3: PC2 UL CA with two 23dBm PA 200MHz 1LO 

Under the same design condition (e.g. power consumption, PAE…), it requires 1~2dB additional MPR (in maximum) compared with R-16 PC3 contiguous CA MPR. 

From the above analysis, we can see that MPR requirement defined based on 1PA architecture could cover all other options. So, option 1 could be the reference RF architecture to define RF requirements, other architectures are not precluded.

Proposal 2: Take “PC2 UL CA with one 26dBm PA 200MHz 1LO” as the reference RF architecture to define requirements, other architectures are not precluded. 
2.2 MPR requirements

From WF[2], it is agreed to reuse the inner/outer allocation (inner/outer1/outer2 for non-contiguous RB allocation) for evaluation.

We provide some simulation result for 100MHz+100MHz assuming with 1 PA architecture 26dBm with 200MHz. The PA is calibrated for 31dBc ACLR at 25dBm with 20MHz 100RB0 DFT-s-OFDM QPSK waveform, 4dB post PA IL.

· Contiguous RB allocation

	CA configuraiton
	waveform
	RB allocation
	CC1
	CC2
	BO

	50+50MHz(15kHz)
	CP-OFDM
	inner
	135RB135
	135RB0
	2.6

	
	DFT-s-OFDM
	inner
	135RB135
	135RB0
	2.6

	
	CP-OFDM
	Outer full
	270RB0
	270RB0
	6.7

	
	DFT-s-OFDM
	Outer full
	270RB0
	270RB0
	5.5

	
	CP-OFDM
	Outer
	202RB68
	202RB0
	6.1

	
	DFT-s-OFDM
	Outer
	216RB54
	180RB0
	5.1

	60+100MHz(30kHz)
	CP-OFDM
	inner
	54RB108
	162RB0
	3.8

	
	DFT-s-OFDM
	inner
	54RB108
	162RB0
	2.8

	
	CP-OFDM
	Outer full
	162RB0
	273RB0
	6.5

	
	DFT-s-OFDM
	Outer full
	162RB0
	270RB0
	5.5

	
	CP-OFDM
	Outer
	125RB37
	207RB0
	5.5

	
	DFT-s-OFDM
	Outer
	128RB34
	192RB0
	4.6

	100+100MHz
	CP-OFDM
	inner
	137RB136
	137RB0
	4

	
	DFT-s-OFDM
	inner
	135RB136
	135RB0
	3.5

	
	CP-OFDM
	Outer full
	273RB0
	273RB0
	5.5

	
	DFT-s-OFDM
	Outer full
	270RB0
	270RB0
	4.5

	
	CP-OFDM
	Outer
	200RB73
	192RB0
	4.5

	
	DFT-s-OFDM
	Outer
	203RB70
	204RB0
	3.5


· Non-contiguous RB allocation
	CA configuraiton
	waveform
	RB allocation
	CC1
	CC2
	BO

	100+100MHz
	CP-OFDM
	inner
	1RB140
	1RB0
	FFS

	
	DFT-s-OFDM
	inner
	1RB140
	1RB0
	FFS

	
	CP-OFDM
	Outer1
	1RB108
	1RB164
	7.5

	
	DFT-s-OFDM
	Outer1
	1RB108
	1RB164
	7

	
	CP-OFDM
	Outer2
	1RB0
	1RB272
	16.7

	
	DFT-s-OFDM
	Outer2
	1RB0
	1RB272
	16.2


We provide some initial simulation results for alignment.
3 Conclusion

In this contribution we initial discussed on intra-band UL CA HPUE, according to the analysis, we have the following proposals: 
Observation 1: transparent TxD is enabled for UE configured with single SRS port(DCI0_0 or DCI0_1), and the emission requirements are defined based on the sum of the emissions from both UE transmit antenna connector.

Observation 2: From current RAN1 and RAN2 spec, full power transmission is used for both single carrier and CA. It means transparent TxD is enabled for intra-band UL CA.

Proposal 1: For intra-band contiguous UL CA declared with 2PA architecture, emission requirements should be defined based on the sum of the emissions from both UE transmit antenna connector.

Proposal 2: Take “PC2 UL CA with one 26dBm PA 200MHz 1LO” as the reference RF architecture to define requirements, other architectures are not precluded. 
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