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1. Introduction
In last RAN4 meeting, Performance requirements for NR UE power saving have been discussed. A way forward on NR UE power saving performance requirements was approved [1]. Some issues need to be discussed further in this meeting. This document will discuss the applicability of 4Rx demodulation performance for UEs with maximum MIMO layer adaption.

2. Discussion
In the WF [1], the discussion on applicability of 4Rx demodulation performance for UEs with max MIMO layer adaption is summarized as following:
· Applicability of 4Rx demodulation performance for UEs with max MIMO layer adaption.
· Option 2: Set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands
      (Apple, CATT, Qualcomm, CMCC, MediaTek, NTT DoCoMo, Ericsson, Intel)
· Option 3: Do not define any demodulation requirements for max MIMO layer adaptation feature for power saving. No any clarification or configuration is needed in the specification for the existing demodulation requirements. Clarify the UE behavior in RAN2 specification for the IE configuration on max MIMO layer. (Huawei)
· Option 4: Set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands, and further clarify that UE is expected to meet at least 2Rx demod requirements when max_MIMO_layer_num = 2, and no additional test case for this is added in R16. (vivo)
Observation:
Test cases applied for 4Rx-mandated bands are applicable to scenarios with no maxMIMO-Layers-r16 or maxMIMO-Layers-r16=4 configured. 
Recommendation
Decide in RAN4#95 on how to handle the clarification on applicability.
· Whether to introduce a test case to ensure that the performance loss of UE is acceptable under fallback mode. 
To be decided in RAN4#95-e meeting.

For power saving, a maxMIMO-Layers-r16 configuration in IE PDSCH-Config was introduced in Rel-16 [2]. It is noted that:
	maxMIMO-Layers
Indicates the maximum MIMO layer configuration for a DL BWP. If present, this value overrides the maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig when the UE operates in this BWP. If absent, the UE uses the maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig when the UE operates in this BWP. The value of maxMIMO-Layers for a DL BWP shall be smaller than or equal to the value of maxMIMO-Layers configured in IE PDSCH-ServingCellConfig (if present).



In 38.101-4 [3], the demodulation test for 4Rx are specified, and clarified that 
The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX antenna ports shall be the baseline, are defined in Clause 7.2 of TS 38.101-1 [6]. The UE requirements applicability for UEs with different number of RX antenna ports is defined in Table 5.1.1.2-1.

Current performance tests have been specified for rank 1/2/3/4 for 4Rx UE configured with 1x4, 2x4, 4x4 antenna configuration. The maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig is configured as 4 certainly although not defined clearly in the demod spec. So, in Rel-15, adding clarification of maxMIMOlayer = 4 in IE PDSCH-ServingCellConfig may not be necessary. But the situation is differnet in Rel-16. The 4Rx performance test cases are only applicable when maxMIMO-Layers-r16 is absent or maxMIMO-Layers-r16 = 4 in IE PDSCH-Config due to introduction of maxMIMO-Layers-r16 configuration in IE PDSCH-Config in Rel-16.
Observation 1: It is necessary to clarify that the 4Rx performance test is only applicable when maxMIMO-Layers-r16 is absent or maxMIMO-Layers-r16 = 4 in IE PDSCH-Config.
Proposal: It is proposed to adopt Option 2: Set the maxMIMO-Layer = 4 in the all related test cases applied for 4Rx-mandated bands.
It was also proposed to consider how to ensure the performance for UE under fallback mode, i.e. 4Rx UE rollback to 2Rx for power saving. In principle we don’t see the need to do all 4Rx and 2Rx test for the UE equipped with 4Rx antennas. But if companies have concern on the fall back mode, we are fine to limit 2Rx test case to only one.

3. Conclusion
This paper discussed performance test cases for 4Rx UE with max MIMO layer adaption for power saving and have the following observations:
Observation 1: It is necessary to clarify that the 4Rx performance test is only applicable when maxMIMO-Layers-r16 is absent or maxMIMO-Layers-r16 = 4 in IE PDSCH-Config.
[bookmark: _GoBack]Proposal: It is proposed to adopt Option 2: Set the maxMIMO-Layer = 4 in the all related test cases applied for 4Rx-mandated bands.
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