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Background
During RAN4#94e-bis meeting, way forward [1] for NR power saving demodulation requirements was approved. In this contribution, we share our views about the UE demodulation requirements for NR power saving.
Discussion
Performance requirements for PDCCH-WUS
	· Whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE?
· Option 1: To define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON.  
· Option 2: No new requirements are needed.



For Option 1, the test purpose is to verify whether the WUS (DCI format 2_6) can be decoded correctly and the PDCCH in ‘DRX ON’ duration within consideration is just for convenience of test procedure by using the corresponding HARQ-ACK of the scheduled PDSCH. 
However, the demodulation performance is not determined by test procedure. Test procedure should be considered after the agreements is achieved that whether or not to introduce performance requirements for PDCCH-WUS. Without considering the test procedure, just from the perspective of demodulation, there is no any change of demodulation algorithm to decode DCI format 2_6 compared to decode other DCI formats and there is no difference except payload size between DCI format 2_6 and other DCI formats. Therefore, demodulation performance of DCI format 2_6 can be ensured by Rel-15 PDCCH demodulation test.
Observation 1: There is no difference except payload size between DCI format 2_6 and other DCI formats
Observation 2: Rel-15 PDCCH demodulation test is sufficient and no need to define new requirements just for new DCI format 2_6.
Proposal 1: No need to define new requirement for PDCCH-WUS.
MIMO layer adaptation
	· 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
· 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.
· 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. 



Based on the discussion in RAN4#94e-Bis, all companies agree that UE should pass those 4Rx related performance requirements for 4Rx-mandated bands regardless the MIMO layer adaptation feature, RAN4 defined clear test applicability rule for this: 4Rx antenna ports shall be the baseline, UE supporting only 4Rx or both 2Rx and 4Rx, shall pass the 4Rx related performance requirements. Also companies have common understanding that whether UE turn off Rx chain when "maxMIMO-Layers-r16=2" is up to UE implementation.
[bookmark: OLE_LINK37]Firstly, to test the 4Rx related performance requirements, either in LTE or NR, there is no per cell maxMIMO-Layers configuration in IE PDSCH-ServingCellConfig in both RAN4/RAN5 specification, it does not impact the real testing at all for 4Rx related performance requirements, because 4Rx demodulation performance requirements are specified with clear conditions, including propagation condition like 1x4 or 2x4, the clear statement of rank configuration and assumption of 4Rx receiver. If UE falls back to 2Rx, UE will fail to pass the test. We share the view that max MIMO layer adaptation is an important feature for UE power saving, but our view is that this dynamic MIMO layer adaptation behaviour cannot be verified by the existing demodulation performance requirements that were defined by assuming certain given conditions. Also it would be strange to add the per BWP maxMIMO-Layers-r16 for all the 4Rx demodulation performance requirements, since it may imply that Rel-16 network needs always support “power saving” by configuring maxMIMO-Layers-r16 in order to enable 4Rx reception. If the power saving is an optional feature, network may or may not support it. Like we stated, if there is no benefit to the 4Rx related performance requirements testing with the maxMIMO-Layers-r16 configured, but it maybe cause confusion, we really did not observe any necessity to configure maxMIMO-Layers-r16 for demodulation performance requirements.
Some company argued to add “if present”, but “if present” is condition description for optional parameter configuration in core specification TS 38.331, during the real testing of the demodulation performance requirements, the condition is specific, either “present”, i.e. configure the corresponding parameters, or “not present”, i.e. not configure the corresponding parameters. Also company wants to preclude the case "maxMIMO-Layers-r16=2" for the test case of 4Rx demodulation performance requirements and prefer to set "maxMIMO-Layers-r16=4" and add clarification note "if present" for R-16, here we want to repeat our understanding about the demodulation requirements testing, the TE that simulates the network can only configure the test parameters according to the test specification, there is no flexible configuration to allow ‘if present’ or ‘if absent’ at all during the testing. The only right place to reflect the ‘if present’ is RAN2 specification.
To reflect the MIMO layer adaptation feature, companies did not agree to clarify it in RAN2 specification, although companies have common understanding that UE may turn off Rx chain when "maxMIMO-Layers-r16=2", at the same time, we do not think that it is necessary to configure the "maxMIMO-Layers-r16=4" for the existing performance requirements, to move forward and as a compromise, some companies proposed to add a clarification note in somewhere and shared their proposals about the clarification note, from our side, the clarification shall not affect the existing 2Rx and 4Rx demodulation requirements, our proposal for the specific wording and place is as following:
[bookmark: OLE_LINK40]Proposal 2: Add a clarification note in TS 38.101-4 as following for MIMO layer adaptation:
	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.
Note: ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config during the performance requirements testing for UE supporting Release 16 per BWP MIMO layer adaptation.



Proposals
In this contribution, we discuss on NR UE power-saving performance requirements. Our observations and proposals are:
Observation 1: There is no difference except payload size between DCI format 2_6 and other DCI formats
Observation 2: Rel-15 PDCCH demodulation test is sufficient and no need to define new requirements just for new DCI format 2_6.
Proposal 1: No need to define new requirement for PDCCH-WUS.
Proposal 2: Add a clarification note in TS 38.101-4 as following for MIMO layer adaptation:
	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.
Note: ‘maxMIMO-Layers-r16’ is not configured in IE PDSCH-Config during the performance requirements testing for UE supporting Release 16 per BWP MIMO layer adaptation.
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