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Introduction
In the last meeting, RAN4 started the work on PC1.5 for intra-band contiguous and non-contiguous and the WF was captured in [2]. We reached the WF that to prioritize UL contiguous CA, and both architectures (with 2LO or 1LO) can be considered. Some RF requirements related issues were also discussed, such as MPR/Pcmax/ACLR. In this contribution, we will continue on the discussion on PC1.5 for intra-band contiguous and non-contiguous CA.
Discussion
RF architectures
For reference RF architecture for PC1.5 intra-band contiguous and non-contiguous CA, we had following WF.
Way forward: 
· Both options are considered for next meeting discussion, FFS on down selection of UE architectures
· Prioritize UL contiguous CA
[image: ]
As for whether to down selection of UE architectures, we still prefer to adopt Architecture #2 as baseline for contiguous CA. Architecture 2 can support UL MIMO naturally on top of UL MIMO, while option 1 can support UL MIMO in single CC mode. With One LO, power sharing between CCs is flexible, ensuring balanced performance between CCs for architecture 2. However, for Architecture 1 supporting contiguous CA, extra power spectral density restriction needs to be added to ensure the balanced performance between CCs. 
[bookmark: _Hlk166431050]Based on these analyses, at least Architecture 2 can be a baseline for intra-band contiguous CA.
[bookmark: _Hlk166432614]Proposal 1: At least Architecture 2 (2*26 dBm PA+ 1LO with 200MHz BW) can be a baseline for intra-band contiguous CA.

MPR evaluation assumptions
In Rel-17, the MPR analysis of contiguous and non-contiguous CA is different. For contiguous CA, with the baseline architecture of one RF chain and one PA, the evaluation is basically based on simulation as in [2]. However, for non-contiguous CA, the evaluation is based on measurements [3], considering that the reverse IMD introduced by multiple Tx is difficult to be simulated. With the previous analysis of reference architectures, it seems that the multiple Tx is inevitable for achieving PC1.5, and it is likely that measurements is more likely to be preferred way if abide by what PC2 has done. 
However, since testing may have more work and more challenging, more detailed solution need to be discussed, based on the reference architecture discussion. 
In the following chapter, we tried to give a detailed MPR framework given the experience of 2Tx MPR measurements:
[bookmark: _Hlk166432684]RF assumptions: 
· 4dB post PA losses
· 10dB/20dB antenna isolation
· Equal power spectral density and Equal back-off power split for the two antennas
· Equal power for architecture 2 between 2PA (TxD)
· Usual 3GPP PA calibration for 20MHz QPSK DFT-s-OFDM 100RB0 waveform based on 4dB post PA losses and 1dB MPR.
· For 26dBm PA: 29dBm at 31dB ACLR
· For RF impairments, assumptions may be not needed for measurements
· Measurements is used where two PA are coupled at their outputs recreating the 10/20dB antenna isolation assumption with the Reverse IMD
· To recreate the effect of CDD the two signal on each antennas can simply have a small delay between each other (a fraction of CP)
For the Equal PSD and Equal back-off power split assumption, it is necessary for intra-band contiguous and non-contiguous CA. Based on this assumption, we think the equation in the WF [1] is meaningful. This equation ensures the equal PSD between two different CCs. When the BW between two CCs are balanced (LCRB1*SCS1=LCRB2*SCS2), the Pcmax can achieve PC 1.5 (26dBm +26dBm). When the BW between too CCs are seriously imbalanced (e.g. the BW ratio between CC1 and CC2 =100), the Pcmax can be approximately be only 26dBm which is not reachable for PC1.5.
FFS For R19 PC1.5 intra-band non-contiguous /contiguous ULCA with two 26dBm PAs and one PA per CC, the PCMAX is modified as follows to account for RB BW imbalances 
[bookmark: _Hlk166432463]PCmax=10*log(10^(26/10) + 10^((26-10*log(LCRB1*SCS1/(LCRB2*SCS2)))/10)) 

[bookmark: _Hlk166432736]Requirements for back-off evaluation:
· Emission requirements (ACLR/SEM/spurious emissions of the targeted power class) are checked by summing the power of the two transmit paths
· EVM is checked for the agreed composite EVM equation 
· MPR is provided in the form of back off of total power versus power class nominal power level
· EVM budget for PA:
· QPSK             10%
· 16QAM          8%
· 64QAM          4%
· 256QAM        1.8%

· [bookmark: _Hlk166432754]Evaluation scenarios:
· Both CP-OFDM and DFT-s-OFDM waveforms are evaluated
· Since simulation may not be available, at least some worst case corners are evaluated for inner/outer and edge allocations
· Since it has the tighter requirements and highest PSD the lowest valid SCS should be used.
· All modulation orders should be checked:
· Pi/2 BPSK (no shaping), QPSK, 16QAM, 64QAM, 256QAM (for 256QAM mostly EVM with proper image level)
· Channel BW configurations should cover the entire channel bandwidth range: 
· At least 5, 20, 50, 100MHz channel bandwidths (depends on the supported CBW of the operating band)
We suggest to adopt above RF assumptions, requirements for back-off evaluation, evaluation scenarios as a starting point for MPR measurement campaign for PC1 intra-band contiguous and non-contiguous CA.
SAR solutions
This issue has been discussed and we have a dedicated paper in [4] in this meeting. The key observations and proposals for Intra-band case is also reproduced here for easier reference.
Proposal 3：For PC1.5 of intra-band CA, define the duty cycle based SAR solution based on PC2 intra-band CA and PC1.5 single carrier schemes.
 Conclusion
This contribution discusses MPR evaluation framework for PC1.5 intra-band contiguous and non-contiguous CA. The following proposals are made:
Proposal 1: At least Architecture 2 (2*26 dBm PA+ 1LO with 200MHz BW) can be a baseline for intra-band contiguous CA.
[bookmark: _Hlk166522587][bookmark: _Hlk166432968]Proposal 2：To adopt above RF assumptions, requirements for back-off evaluation, evaluation scenarios as a starting point for MPR measurement campaign for PC1 intra-band contiguous and non-contiguous CA.
Proposal 3：For PC1.5 of intra-band CA, define the duty cycle based SAR solution based on PC2 intra-band CA and PC1.5 single carrier schemes.
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