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Introduction
This contribution outlines the feasibility of PA architectures from a MIMO, regulatory, and coexistence perspective. 
Discussion
In the last meeting RAN4#94-e, we proposed 2 PA architecture with general requirements without considering any MIMO capability [1].
A WF was approved to analyze the suitability of various PA architectures, coexistence, and deduce MPR based on the requirements [2]. The unresolved issue with regards to the requirements is how to specify the LO leakage exception in a single PA architecture. It is worthwhile to discuss the pros and cons of the available architectures first. A discussion on how to handle coexistence will follow.

TX architectures:
 2LO and 1PA:
Pros:
The image and LO problem is mitigated, and 2x2 MIMO is possible with 2 TX chains,

Cons:
Tx power preceding the PA will be limited due to combining and PA output may not achieve full power, so inherently for RB allocations in each CC, there could be an inherent power back-off.
Another limitation with this approach is the PA operating bandwidth.

 2LO and 2PA
Pros:
Again, no image of LO leakage problem, and there is no limitation on the frequency separation of the 2CCs, so the whole NR band can be used for 2 non-contiguous CCs.

Cons:
2x2 MIMO requires 4 TX chains.

 1LO and 1PA.
Pros:
2x2 MIMO is possible with 2 TX chains.
Cons:
As with 2LO and 1PA, there is a bandwidth limitation and therefore a frequency separation limitation between 2CCs. 
Also, there is an obvious image and LO leakage problem. The image issue is not difficult to solve. The in-gap ACLR specification can be relaxed or removed provided the OOB emission in the gap does not violate the regulatory requirement [3]. However, the LO leakage is a major problem. An exception can only be granted if the licensee owns the spectrum where the LO leakage falls. As shown in the figure 1 below, consider operator A and operator B sharing some frequency. If the LO is tuned to a region that does not land on a frequency belonging to another operator, then the LO exception should be allowed as shown in the top 2 scenarios in the figure. The bottom scenario does not allow an LO exception since the emission must past the regulatory requirement of unwanted emissions outlined in FCC or the CEPT ERC recommendation 74-01.
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Observation 1: LO leakage exception is a valid exception when the emission does not fall on a frequency belonging to another operator or licensee. 

Proposal 1: SEM/ACLR requirements should be specified to allow only a valid LO leakage exception, where the leakage does not fall on a frequency belonging to another licensee regardless of whether UE declares 2PA architecture. 


Coexistence:
Radio altimeter
Although interference can exist between mobile radio communications and automatic aircraft landing systems, there are currently no defined spurious requirements from the latest WRC-19. However, should the need arise, additional spurious requirements can be specified and the AMPR can be determined accordingly. In the meantime, frequency guard bands can be employed to mitigate any interference. 
Observation 2: Additional spurious for coexistence between NR bands > 3.3GHz and Radio Altimeter can be updated later whenever the regulatory spurious requirements are finalized.

UE to UE coexistence for NR bands > 3.3GHz
It is assumed that 77 and 79 are synchronized. No UE-UE coexistence requirements are defined for 77->79 and 79->77. 
It is not assumed that UEs that support 78 and 79 only that 78 and 79 are synchronized. Thus UE-UE coexistence requirements must be defined for 78->79 and 79->78 and CA_78(2A)->CA_79(2A) and vice versa.
Proposal 2: No UE coexistence requirements should apply for CA_n77(2A) and n79 and CA_n79(2A) and n77 due to network synchronization. 

UE to UE coexistence between NR bands > 3.3GHz and < 2.7GHz.
IMD products such as IM5 can reach NR bands < 2.7GHz if the frequency spacing of non-contiguous CCs are large enough. So, UE coexistence requirements must be defined for CA_n77(2A), CA_n78(2A), CA_n79(2A) for victim bands below 2.7GHz. If the filter rejection is not enough, specifying the minimum allocation size of 2CCs to ensure -50dBm/MHz coexistence requirement is met based on the given MPR as a function of allocation. 
Proposal 3: Specify a minimum RB allocation size for each of the non-contiguous CCs to validate the available MPR for coexistence between the NR band < 2.7GHz and NR band > 3.3GHz.

Conclusion
Observation 1: LO leakage exception is a valid exception when the emission does not fall on a frequency belonging to another operator or licensee. 

Proposal 1: SEM/ACLR requirements should be specified to allow only a valid LO leakage exception, where the leakage does not fall on a frequency belonging to another licensee regardless of whether UE declares 2PA architecture. 

Observation 2: Additional spurious for coexistence between NR bands > 3.3GHz and Radio Altimeter can be updated later whenever the regulatory spurious requirements are finalized.
Proposal 2: No UE coexistence requirements should apply for CA_n77(2A) and n79 and CA_n79(2A) and n77 due to network synchronization. 
Proposal 3: Specify a minimum allocation size for non-contiguous CCs to reduce available MPR depending on the NR band < 2.7GHz for coexistence between NR band > 3.3GHz.
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