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Introduction

The issue for NR UE supporting PC2 UL MIMO with (23dBm + 23dBm) PA implementation has been discussed for several meetings yet without a resolution, owing to the obscurity for testing the corresponding 1-port transmission which also needs to fulfil the PC2 UE requirements [1–4]. It was thought Tx diversity should be defined in order to validate the aforementioned PC2 UE implementation. The restriction that UE can only signal one power class per band for stand-alone operation would require UE to either support Tx diversity for PC2 or downgrade to PC3 for both UL MIMO and 1-port transmission if the implementation is based on (23dBm + 23dBm) PA. In this contribution, we propose to allow NR stand-alone UE to support PC2 UL MIMO and fall back to PC3 for 1-port transmission in order to accommodate UEs based on (23dBm + 23dBm) PA implementation but without the capability of supporting Tx diversity.                
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NR UE supporting PC2 UL MIMO can potentially be implemented by the following PA configurations,

· 23dBm + 23dBm
· 23dBm + 26dBm
· 26dBm + 26dBm

where (23dBm + 23dBm) looks to be a more sensible choice owing to its better cost structure. However, to fulfil the PC2 requirements under 1-port transmission based on (23dBm + 23dBm) implementation, UE needs to support the capability of Tx diversity where the requirements have not been defined. Though from RF requirements point of view, the testing between UL MIMO and 1-port transmission through two antenna connectors can be very similar and both may pass the PC2 requirements based on the summation of the signals, it does not really prove whether UE has the Tx diversity capability or not. On the other hand, the so-called “transparent” Tx diversity where the phase relation between the two Tx paths are not managed by the network, it would not ensure the two transmit signals could add up constructively when arriving at the base station to achieve the PC2 performance. In that case, the UE transmission power efficiency could suffer substantially as compared to the single Tx path PC3 transmission.

Observation 1: Transparent Tx diversity could not ensure the two transmit signals would add up constructively when arriving at the base station to achieve the PC2 performance. 

Based on this concern, we propose RAN4 to consider allowing NR stand-alone UE supporting PC2 UL MIMO to fall back to PC3 for 1-port transmission which could be a better configuration than forcing UE to rely on transparent Tx diversity to achieve PC2 requirements.

Proposal: RAN4 to consider allowing NR stand-alone UE to support PC2 UL MIMO and fall back to PC3 for 1-port transmission.       

Conclusion

In this contribution, we propose to allow NR stand-alone UE to support PC2 UL MIMO and fall back to PC3 for 1-port transmission.       
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