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1. Introduction
In RAN4#88bis, a way forward on UE capability for signaling its PA architecture for 2UL cases was agreed [1]. In this contribution, we provide more detailed definition for the underlying architecture.
2. Discussion
2.1. Architecture Signaling

In the last meeting, UE capability for signaling its UL antenna configuration wasagreed in [4]:

“Way forward for differentiate requirements with assumption of single PA and dual PA architectures
· A new one bit capability per band per band combination is considered from Rel.15 for intra-band EN-DC, intra-band UL CA and FDM-based ULSUP to enable referring to two sets of requirements with assumption of single PA and dual PA architectures
· At least the following requirements are involved by this capability bit
· A-MPR/MPR and MSD values for dual uplink
· Whether two sets of requirements will be introduced in RAN4 can be further discussed for each specific band combination
· Switching time between LTE UL and NR UL in single switched UL operation mode for intra-band non-contiguous EN-DC
· Other potential capabilities related to intra-band EN-DC can be further discussed”
We believe it is important to further clarify this capability, especially because the single/dual PA architecture is confusing. In our view, the underlying assumptions on the architecture are better described below:
Common UL antenna architecture: capability bit=0, default architecture, assumption if capability is not signaled.
Example of such architecture with minimum number of antennas:

· Antenna1 supports:

· Primary DL and UL for LTE and Primary DL and UL for NR in EN-DC case 
· Primary 2 DL and 2 UL channels in case of intra-band UL CA
· Primary DL LTE channel and LTE and NR UL channels for FDM-based ULSUP 
· Antenna2 supports:

· Diversity DL for LTE and Diversity NR in EN-DC case
· Diversity 2 DL channels in case of intra-band UL CA

· Diversity DL channel for LTE for FDM-based ULSUP
Separate UL antenna architecture: capability bit=1
Example of such architecture with minimum number of antennas:

· Antenna1 supports:

· Primary DL and UL for LTE and Diversity DL for NR in EN-DC case 

· Primary 2 DL and 1 UL channels in case of intra-band UL CA
· Primary DL channel and LTE UL channel for FDM-based ULSUP 

· Antenna2 supports:

· Primary DL and UL for NR and Diversity DL for LTE in EN-DC case 

· Diversity 2 DL and 1 UL channels in case of intra-band UL CA 

· Diversity DL channel and NR UL channel for FDM-based ULSUP
Although we recognize that more antennas could be used (to further separate diversity paths, extra UL for 2x2 UL MIMO support, SRS switching….), we believe that requirements should still be derived from using only two antennas. This implies that diversity paths will be subject to the second UL excess noise in some cases for the separate UL antenna case.

Separately, there are inter-band cases that can also benefit from such signaling, especially when frequency separation is too small to offer good cross-band isolation or when there are separate antennas to cover different frequency ranges. One example of cross-band isolation case is B42/n77/n78 and n79 where separate UL antennas can enable diplexing that would be otherwise very challenging.

Proposal 1 on UE capability for UL PA and antenna architecture, capability bit definition is as follows:
· A new one bit capability per band per band combination is considered from Rel.15 for intra-band EN-DC, intra-band UL CA and FDM-based ULSUP
· Capability bit=0, Common UL PA and antenna architecture, default architecture, assumption if capability is not signaled
· UL for LTE and UL for NR on the same PA and antenna
· capability bit=1, Separate UL PA and antenna architecture:

· UL for LTE and UL for NR on different PAs and antennas
· Introduction of this capability for inter-band cases is not precluded
3. Conclusion
This contribution clarifies the architecture assumptions behind the agreed “one or two PA” architecture with following proposal:
Proposal 1 on UE capability for UL PA and antenna architecture, capability bit definition is as follows:
· A new one bit capability per band per band combination is considered from Rel.15 for intra-band EN-DC, intra-band UL CA and FDM-based ULSUP
· Capability bit=0, Common UL PA and antenna architecture, default architecture, assumption if capability is not signaled
· UL for LTE and UL for NR on the same PA and antenna
· capability bit=1, Separate UL PA and antenna architecture:

· UL for LTE and UL for NR on different PAs and antennas
· Introduction of this capability for inter-band cases is not precluded
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