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1. Introduction
In last RAN4 meeting, Performance requirements for NR UE power saving have 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 necessity of introducing a test for PDCCH-WUS and give our proposals.

2. Discussion
The first issue in the WF [1] is whether to introduce joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As seen from the RAN1 design, PDCCH-WUS (i.e. DCI format 2_6) in DRX OFF time period will be used to indicate whether there is follow-up PDCCH in DRX-ON period.  A work process is shown in figure 1. If WUS indicates the UE to wake up, the UE need to wake up and decode the normal PDCCH during DRX ON period.
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Figure 1: PDCCH_WUS work process
The problem of such a mechanism is that the miss detection of PDCCH-WUS may impact the follow-up demodulation of PDCCH in DRX-ON. It has been agreed as that the UE behavior can be configured by higher layer parameters and UE can wake-up if it detects no PDCCH-WUS. However this signaling is optional and the default behavior is “not wake up” for the case of no higher-layer configuration. When higher layer does configure UE to “wake up”, UE will wake up in DRX ON even if UE misses the wake-up indication and there is no performance loss but power saving efficiency may be degraded. However, for the default case that UE does not wake up in DRX ON when it misses wake-up indication, UE may miss the DCI indicated in DRX ON and cause performance loss. Hence, it is necessary to ensure the PDCCH-WUS performance so that the PDCCH performance in DRX-ON is not degraded due to misdetection of PDCCH-WUS.
However, it should be noted that no feedback is defined for UE decoding the warm up signal. So there is no point to design a specific demodulation performance for PDCCH-WUS since it cannot be tested in RAN5. But we can verify the PDCCH-WUS performance by a joint test case of PDCCH-WUS in DRX OFF and PDCCH detection in DRX ON. The test case can be designed as:
The UE under test is connected to network (TE) and configured in connected DRX state. The UE is configured with higher layer parameter PS-RNTI and dci-Format2-6. The DRX period should not be too long for reducing test time. 80ms DRX period may be suitable. Before every DRX active time, network sent DCI format 2_6 to UE. The field of SCell dormancy indication in DCI format 2_6 is set 0bit, i.e. no SCell in the test case. The field of Wake-up indication can be always set to 1 to reduce test time. The test parameters for PDCCH in DRX-ON can reuse one configuration in normal PDCCH performance test. The SNR of DCI format 2_6 PDCCH should be set same as that of normal PDCCH performance test. The average probability of a missed downlink scheduling grant (Pm-dsg) of PDCCH in DRX-ON can be tested. The test configuration can be summarized in table 1.
Table 1. The configurations for PDCCH DCI format 2_6 performance test
	Parameter
	Unit
	Value

	UE working state
	
	RRC connected DRX state

	UE is configured with PS-RNTI and dci-Format2-6
	
	

	DRX period
	ms
	80

	The field of Wake-up indication in DCI format 2_6
	
	1 (wake up)

	The field of SCell dormancy indication in DCI format 2_6
	
	0bit (no SCell is configured)

	Normal PDCCH configurations in DRX active time
	
	One configuration in normal PDCCH performance test can be reused


Proposal 1: The configurations in table 1 will be used for PDCCH DCI format 2_6 performance test.

The test requirement should be joint performance of DCI format 2_6 PDCCH detection and normal PDCCH detection. The average probability of correct detection of DCI format 2_6 PDCCH need to study and is set to x. Test requirement of this test should be average probability of a missed downlink scheduling grant (Pm-dsg) of normal PDCCH multiply by x.
Proposal 2: The test requirement should be joint performance of DCI format 2_6 PDCCH detection and normal PDCCH detection.
Proposal 3: This test requirement can be average probability of a missed downlink scheduling grant (Pm-dsg) of normal PDCCH multiply by x. where, x is the average probability of correct detection of DCI format 2_6 PDCCH.

3. Conclusion
This paper discussed performance test for DCI format 2_6 PDCCH signal for power saving and gave the following proposals:
Proposal 1: The configurations in table 1 will be used for PDCCH DCI format 2_6 performance test.
[bookmark: _GoBack]Proposal 2: The test requirement should be joint performance of DCI format 2_6 PDCCH detection and normal PDCCH detection.
Proposal 3: This test requirement can be average probability of a missed downlink scheduling grant (Pm-dsg) of normal PDCCH multiply by x. where, x is the average probability of correct detection of DCI format 2_6 PDCCH.
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