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1. Introduction
In last meeting, a WF was approved in [1], and some of the agreements are duplicated as below,
	· 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.



In this contribution, we further discuss the open issues for max MIMO layer adaptation in demod requirement.
2. Discussion on impacts on demod requirement
The previous max MIMO layer number is configured per-cell/per-CC via RRC signaling, which is almost static activity. However, in order to help UE to save power, the max MIMO layer number is updated to be configured per-BWP and also the DCI command can be used for maximum MIMO layer number change in the BWP. The power saving gain in max MIMO layer adaptation is because UE can adaptively switch off or deactivate some Rx antenna when the max MIMO layer number is reduced to a smaller number, e.g. change from 4 to 2. For instance, UE has to at least keep 4 Rx antenna ‘ON’ when it is configured with max_MIMO_layer_num=4; but as long as network configures UE to adjust max_MIMO_layer_num to 2, UE can only use 2 Rx antenna and turn off or deactivate the other Rx antennas to save power. 
As discussed in last meeting, the configuration of maxMIMO-Layers-r16 in RAN2 TS38.331 is as below          
	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).



As in our discussion paper last meeting, we propose to set the maxMIMO-Layers-r16 =4 in the all related test cases applied for 4Rx-mandated bands and give UE flexibility to handle the Rx antenna switching when maxMIMO-Layers-r16 =2. However, companies had comments that it might be unclear whether which requirement UE is required to pass when maxMIMO-Layers-r16 =2, and we understand the concerns on the requirement ambiguity. So we proposed that “either configure "maxMIMO-Layers-r16=4" or clarify “maxMIMO-Layer-r16 is not configured for DL BWP” is fine to us. If companies agree to not configure maxMIMO-Layer-r16 in BWP, we propose to add a note somewhere in R16 test case table to state that “maxMIMO-Layer-r16 is not configured in IE PDSCH-Config for the active BWP” to avoid the potential ambiguity”.
After comparing those two solutions, we think “not configure maxMIMO-Layer-r16 in BWP” is a little better for demod requirement since it will not lead to potential different requirements for maxMIMO-Layer-r16=2 or maxMIMO-Layer-r16=4. If we add “if present” with the case of “maxMIMO-Layer-r16=4”, then it might naturally have a missing part of “maxMIMO-Layer-r16=2”. However, if we clarify demod requirement without configuring “maxMIMO-Layer-r16”, that means this R16 MIMO layer adaptation feature is not in the scope of entire demod requirement and the all sets of R15 requirement can be reused without any ambiguity. So we propose that,
Proposal 1: to add a note somewhere in R16 demod requirement table (e.g. table 5.1.1.2-1 in TS38.101-4) to state that “maxMIMO-Layer-r16 is absent in IE PDSCH-Config for the active BWP that UE is operating on” to avoid the potential ambiguity”.
Some proposed revision is as below for TS38.101-4, and we have a draft CR[2] in this meeting as well.
	5.1.1.2	Applicability of requirements for different number of RX antenna ports
The number of RX antenna ports for different RF operating bands is up to UE declaration.
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.
Table 5.1.1.2-1: Requirements applicability
	Supported RX antenna ports
	Test type
	Test list

	UE supports only 2RX 
	PDSCH
	All tests in Clause 5.2.2

	
	PDCCH
	All tests in Clause 5.3.2

	
	PBCH
	All tests in Clause 5.4.2

	UE supports only 4RX or both 2RX and 4RX Note 1
	PDSCH
	All tests in Clause 5.2.3

	
	PDCCH
	All tests in Clause 5.3.3

	
	PBCH
	All tests in Clause 5.4.2 or 5.4.3 (Note)

	Note:	Requirements for PBCH with 4Rx is up to UE declaration
Note 1: 	maxMIMO-Layer-r16 is absent in IE PDSCH-Config for the active BWP that UE is operating on






With proposal 1, we think RAN4 does not need to consider any fallback test cases either, because the entire testing scope is same as R15, i.e. 4Rx testing is still required on those 4Rx mandated bands with “maxMIMO-Layer-r16 is absent”.
Proposal 2: with proposal 1, no need to introduce a test case to ensure that the performance loss of UE is acceptable under fallback mode
3. Conclusion
In this contribution, we discuss the impact of max MIMO layer adaptation to demod requirement.
Proposal 1: to add a note somewhere in R16 demod requirement table (e.g. table 5.1.1.2-1 in TS38.101-4) to state that “maxMIMO-Layer-r16 is absent in IE PDSCH-Config for the active BWP that UE is operating on” to avoid the potential ambiguity”.
Proposal 2: with proposal 1, no need to introduce a test case to ensure that the performance loss of UE is acceptable under fallback mode
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