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1	Background 

· Owing to the demand for more sub-1GHz band combinations, a new study item on “enhancement for sub-1GHz NR band combinations” was approved in RAN #99 meeting where the objective is to investigate the feasibility and solutions to enable simultaneous transmission on two UL bands with 2Tx and simultaneous reception on two or three bands for smartphone form factor, specifically for CA_n26A-n28A, CA_n5A-n105A, CA_n28A-n105A, and CA_n5A-n28A-n105A [1].

· This way forward summarizes the aspects of UE RF architecture consideration and the potential issues impacting UE RF performance for CA_n28A-n105A where the agreements in first-round GTW session are captured. 

· The aggregated spectrum allocation for CA_n28-n105 is shown below for reference.
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2 UE RF architecture consideration 

Four potential UE RF architectures for CA_n28A-n105A have been considered as shown below:

· Option 1a: 2-antenna implementation with a triplexer in main path and a duplexer in diversity path
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· Option 1b: 2-antenna implementation with dual quadplexers (or triplexer + quadplexer as there is no frequency gap between n105 UL and n28 block A UL) in main path and a duplexer in diversity path
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· Option 2: 2-antenna implementation with dual triplexers in main path and a triplexer in diversity path
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· Option 3: 3-antenna implementation
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Observation: Options 1a and 1b were considered rather challenging and impracticable for implementation due to the relatively wide frequency range in the middle sub-band for the triplexer.
Agreements: 
· Only Option 2 and Option 3 UE architectures will be captured in the study item.
· Baseline architecture for UE RF requirements development will be further discussed.

3 2UL IMD issue and UL configuration

2UL IMD3/IM5 may fall into either n105 DL or n28 DL or both DL bands simultaneously to cause REFSENS degradation (MSD), as conceptually illustrated below:

[image: ]

Observation: MSD caused by 2UL IMD3 could be relatively high (> 36 dB) based on preliminary analysis which would render the 2UL operation rather impracticable for the combination.

Agreement: 
· Only single UL configuration is considered in the study item where UL can be in either n28 or n105.

4 Cross-band interference 

Apart from the 2UL IMD concern, the combination may also be subject to cross-band UL to DL interference issue due to frequency proximity even under single UL operation where the REFSENS impact needs to be further analyzed for different UE architectures.

Agreement: 
· Further study on REFSENS impact due to cross-band UL to DL interference
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