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Background
During RAN4#94-e meeting, demodulation performance requirements for per BWP MIMO layer adaption configuration was discussed in RRM session and agreed to postpone the discussion to performance part in RAN4#94Bis-e meeting [1].
	· WF on 4Rx demod requirement impact due to MIMO layer adaption feature
· Conclusion: Postpone discussion on Demod requirement impacts due to MIMO layer adaption to the WI performance part



As per [3], three options are on table for discussion in last meeting:
	Option 1: Add applicability for demod requirement to state that 4Rx demod requirement is not applicable for UE with max_MIMO_layer_num =2; and so does the test case
Option 2: set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands
Option 3: Do not recommend this max MIMO layer adaptation feature for power saving and still make 4Rx demod requirements applicable in all the cases irrespective of the configured number of MIMO layers.



In this contribution, we share our views on these options and further give our suggestions on the performance requirements for power saving.
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Generally, we think that power saving feature belongs to Rel-16, any Rel-16 feature supporting depends on UE capability. All existing performance requirements defined for NR Rel-15 is the first release and basic set and should be given higher priority with or without UE capability. Those existing Rel-15 performance requirements should not be impacted by any features introduced in the following releases, UE should firstly meet those NR Rel-15 performance requirements before it additionally meets any following release features.
Proposal 1: Any NR Rel-15 performance requirements should not be impacted or ignored by UE during the testing to test other following release features.
Based on the above principle, we share our views on the performance requirements for NR Rel-16 per BWP max MIMO layer adaptation for UE power saving.
As per defined in TS 38.101-4, there are PDSCH performance requirements for Rank 1 and Rank 2 with 2x2 antenna configuration, Rank 1 and Rank 2 with 2x4 antenna configuration, Rank 3 and Rank 4 with 4x4 antenna configuration, i.e. different MIMO layers for 2Rx and 4Rx configurations. Demodulation performance requirements are used to test UE baseband demodulation performance under stable state with specific configurations, i.e. given condition. The per-BWP max MIMO layer adaptation focuses on the number of max MIMO layer change with DCI based BWP switching to adapt to certain network condition for power saving, i.e. a procedure to change max_MIMO_layer_num configuration from 4 to 2 or vice versa dynamically by DCI, with max_MIMO_layer_num configuration update, up to UE implementation, e.g. from 4 to 2, UE can turn off two of the antenna ports to save power in a good condition or still keep four antenna ports to keep certain performance in a poor condition. Maybe it is a common understanding that UE can switch from four antenna ports to two antenna ports for power saving when the max_MIMO_layer_num configuration is changed from 4 to 2, but it is not a mandatory UE behavior, it is just applicable in certain condition based on UE implementation. 
Option 1 strictly combines max_MIMO_layer_num = 2 with 2Rx, that means that if max_MIMO_layer_num  = 2, UE only needs to pass 2Rx related demodulation requirements, 4Rx demodulation requirements are not applicable, this is inconsistent with the core specification. For a 4Rx mandated band, even UE turn off two antenna ports in certain condition with max_MIMO_layer_num = 2 configuration, we cannot conclude that UE does not need to test 4Rx related performance requirements.
Observation 1: Option 1 strictly combines the max_MIMO_layer_num = 2 with 2Rx, it is inconsistent with core specification.
Option 2, for a 4Rx mandated band, whether or not max_MIMO_layer_num =  4, those 4Rx related performance requirements should be applied. In LTE and NR Rel-15, the max MIMO layer configuration per cell is not explicitly configured at all for 4Rx related performance requirements, it does not affect the real testing, it is because the existing 4Rx related demodulation requirements is applied with 4Rx active by default during the testing for a test mode UE.
Observation 2: It is not necessary to specify the max_MIMO_layer_num = 4 for demodulation performance requirements.
Option 3, we share the same view that RAN4 does not need to define any performance requirements for max MIMO layer adaption feature for power saving feature, and no any clarification or configuration is needed in the specification for the existing demodulation requirements, the existing NR Rel-15 test applicability is still applicable for NR Rel-16 UE.
Proposal 1: 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.
If company think that it is necessary to give some clarifications on UE behavior when per BWP max_MIMO_layer_num is configured, we think that the most suitable place is to clarify it in RAN2 specification for this IE configuration, such as max_MIMO_layer_num = 4 that UE should use 4Rx antenna ports, max_MIMO_layer_num = 2 that UE can turn off two antenna ports among supported four antenna ports for power saving etc.,
Proposal 2: Send LS to RAN2 to add clarification about UE behavior when per-BWP max_MIMO_layer_num is configured.
Proposals
In this contribution, we share our view on the per-BWP max MIMO layer adaptation for power saving, and our observations and proposals are:
Observation 1: Option 1 strictly combines the max_MIMO_layer_num = 2 with 2Rx, it is inconsistent with core specification.
Observation 2: It is not necessary to specify the max_MIMO_layer_num = 4 for demodulation performance requirements.

Proposal 1: 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.
Proposal 2: Send LS to RAN2 to add clarification about UE behavior when per-BWP max_MIMO_layer_num is configured.
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