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1   Introduction
The demodulation performance requirements for UE supporting 4 receiver antennas are under discussion in 4Rx UE WID. In RAN4 the existing demodulation performance requirements are mainly based on 2Rx. Supporting 4Rx is a fundamental change to the demodulation performance requirements, which causes challenging to specify the new demodulation performance requirements. 
To save the effort, i.e., not to re-define the existing requirements for 4Rx UE, it is considered to apply the existing 2Rx demodulation performance requirements to 4Rx UE. But there would be no way to reuse the performance requirements for Type-B and Type-C UE to 4Rx UE, because to support Type-B and Type-C receiver the new algorithm and implementation are needed.
In this contribution, we would like to propose considering the new WID with a study phase to standardize the demodulation performance requirements for advanced UE with 4Rx.
2   Discussion
In Rel-13 the new demodulation performance requirements for 4Rx are specified in 8.10 of TS36.101, including
· Transmit diversity requirements with MRC receiver

· TM3 open-loop spatial multiplexing performance requirements with 2Tx and MMSE receiver;

· TM6 closed-loop spatial multiplexing performance requirements with 2Tx and MMSE-IRC receiver;

· TM4 closed-loop dual-layer performance requirements with 4Tx and MMSE receiver;

· TM9 closed-loop single layer performance requirements with 2Tx and MMSE-IRC receiver;

· TM9 dual-layer performance requirements with 2Tx and MMSE receiver
· TM3 open loop 3-layer spatial multiplexing performance requirements with 4Tx and MMSE receiver;

· TM4 closed-loop 4-layer spatial multiplexing performance requirements with 4Tx and MMSE receiver;

· TM9 4-layer spatial multiplexing performance requirements with 4Tx and MMSE receiver.
· 4Rx Control channel transmit diversity performance with 2Tx, 4Tx and MRC receiver.
And as we proposed in R4-162005, the existing 2Rx based requirements defined by using MMSE receiver as reference receiver could be reused for 4Rx UE with some small modification on the test conditions.
But for Type-B and Type-C receiver, the existing requirements could not be reused for 4Rx UE. And to support them is not straightforward and needs more complexity of implementation, which is quite like the new functionality. The hardware limitation could lead to challenge to implement the advanced receiver for 4Rx UE and thus the new algorithm with less complexity and similar performance may be needed.
The scope would be as follows and a study phase would be needed
· Study the combination of capability for advanced receiver and 4Rx in single carrier mode, including
· Type-B receiver (NAICS);

· Type-C receiver (SU-MIMO advanced receiver);
· Study the combination of capability of advanced receiver with 2Rx in CA mode;
· Type-B receiver (NAICS);

· Type-C receiver (SU-MIMO advanced receiver);
· Study the combination of capability of advanced receiver with 4Rx in CA mode;

· Type-B receiver (NAICS);

· Type-C receiver (SU-MIMO advanced receiver);
· Specify the corresponding demodulation performance requirements for advanced receivers with 4Rx in single carrier mode according the outcome of the study;
· Specify the corresponding demodulation performance requirements for advanced receivers with 2Rx in CA mode according the outcome of the study;

· Specify the corresponding demodulation performance requirements for advanced receivers with 4Rx in CA mode according the outcome of the study.
3   Conclusions
In this contribution, we shared our view on how to progress the demodulation performance requirements with 4Rx in future release. And we propose to have a new WID with a study phase for it.
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