3GPP TSG-RAN WG4 Meeting # 95-e      	R4-2006811
Electronic Meeting, 25 May – 5 June, 2020

Source:	CMCC
Title:	Demodulation on UE power saving
Agenda Item:	6.7.3
Document for:	Discussion
1. Introduction
In RAN4 94bis-e meeting, UE power saving demodulation requirements is discussed and a way forward was agreed in [1]. In this contribution, we further discuss the demodulation on UE power saving and provide our views.
2. Discussion
Issue 1: Whether to introduce joint test for PDCCH-WUS in DRX OFF and PDCCH in DRX ON?
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In Rel-16 power saving, PDCCH-WUS in DRX OFF state is used to indicate whether there is follow-up PDCCH in DRX-ON period. If WUS indicates the UE to wake up to decode the normal PDCCH during DRX ON period but the UE fails to correctly decode WUS, UE will miss the normal PDCCH decoding in DRX ON period. Since there is no feedback for UE decoding the warm up signal, a joint PDCCH-WUS in DRX OFF and PDCCH in DRX ON can be considered to ensure the WUS monitoring performance. 
Proposal 1: Define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
 
Issue 2: Applicability of Rx demodulation performance for UEs with max MIMO layer adaption.
The impact on 4Rx demodulation requirements due to MIMO layer adaption for UE power saving was raised. Several options were discussed in last meeting:
· 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) 

In Rel-15, for the 4Rx mandated bands, UE needs to meet the 4Rx requirements when PDSCH is scheduled. And RAN4 defined the applicability requirements that if UE supports only 4Rx or both 4Rx and 2Rx, only 4Rx requirements are tested. It means that for UE capable of 4Rx, 2Rx requirements do not need to be tested. 
The similar rule can be adopted for Rel-16 MIMO layer adaption feature. Even though network can configure UE with MIMO_layer_num =2 to reduce the Rx numbers. But for the test, there is no need to configure MIMO_layer_num=2, and UE only need to meet the 4Rx demodulation requirements.
So in our view, existing demodulation requirements and tests can fulfill the purpose to check the UE demodulation performance. The only additional test purpose is to check whether UE can follow the network configuration of max_MIMO_layer_num correctly. So we prefer option 2 to set the max_MIMO_layer_num=4 in the related test cases for 4Rx mandated bands.
Regarding option 3, we don’t think there is any need to clarify the UE behavior in RAN2 specification for the IE configuration on max MIMO layer. 
Regarding option 4, as we discussed above, only 4Rx requirements are tested for UE supporting both 4Rx and 2Rx. The power saving UE with max_MIMO_layer_num = 2 is the same as 2Rx, so we don’t think there is any need to clarify that UE is expected to meet 2Rx demod requirements when max_MIMO_layer_num = 2.
Proposal 2: Set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands.
3. Conclusion
In this contribution, we discuss the RRM demodulation on UE power saving and provide our views., the proposal is provided as follows:
Proposal 1: Define a joint test case for PDCCH-WUS in DRX OFF and PDCCH in DRX ON. 
Proposal 2: Set the max_MIMO_layer_num =4 in the all related test cases applied for 4Rx-mandated bands.
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