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1. Introduction
In RAN4 96-e meeting, way forward for UE power saving demodulation requirements was agreed in [1]. In this contribution, we further discuss the remaining open issue and provide our views.
2. Discussion
Issue 1: Test solutions on PDCCH-WUS/PDCCH testing
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Agreement in RAN4#96-e meeting:
· Option 1 Joint PDCCH-WUS/PDCCH test
· Configure UE not to wake up when missing DCI format 2_6 in DRX-OFF period 
· “Wake-up indication” in DCI format 2_6 is set to ‘1’
· Transmit PDCCH-WUS in DRX-OFF period and PDCCH in DRX-ON period with the SNR reference value
· No Power boosting for normal PDCCH 
· Verify that BLER of PDCCH meets the following performance requirement
· Pm-dsg_total = PPDCCH-WUS + (1- PPDCCH-WUS) PPDCCH = 1.099% or 1%
· Option 2 
· ps-WakeUp is not configured and “Wake-up indication” in DCI format 2_6 is set to ‘1’
· drx-LongCycleStartOffset is set to ms10.
· Two search space sets for transmission of DCI format 2_6 is configured for UE, but there is only one position selected randomly to transmit DCI format 2_6 before each DRX on duration.
· Avoid the impact of normal PDCCH to PDCCH-WUS by setting high enough power level for normal PDCCH during the test.
· Transmit PDCCH-WUS in DRX-OFF period (opportunity for DRX) and PDCCH in DRX-ON period (On duration).
· Verify that BLER of PDCCH meets the performance requirement. (0.1%)
First, we want to clarify that the purpose of the test case is to verify that the PDCCH performance can be guaranteed in power saving mode, which can be also understood as PDCCH performance can be guaranteed with the impact of the performance of PDCCH-WUS. In our view, Option 1 and Option 2 can both achieve this test purpose from different angles. Option 1 focus on overall performance of PDCCH and PDCCH-WUS, in this method, it does not distinguish which factor caused performance loss. On the contrary, Option 1 cares about whether the performance of PDCCH which under the impact of PDCCH-WUS can fulfill the requirement or not. Option 2 focus on the performance of PDCCH-WUS, the starting point of Option 2 is if the PDCCH-WUS performance can be guaranteed, then the PDCCH performance in power saving mode can also be considered guaranteed.
Observation 1: Option 1 and Option 2 can both achieve the test purpose.
For Option 1, the remaining issue is the BLER of Pm-dsg_total and corresponding SNR. We have the simulation results as shown in Figure 1. 


Figure 1: The simulation results of PDCCH, PDCCH and PDCCH-WUS joint test case
From the simulation results, we can observe that PDCCH-WUS cause little impact to PDCCH performance in power saving mode. We propose two ways to define the requirement. 
· Alt1: Compared to PDCCH demodulation requirement, SNR remains unchanged, and the Pm-dsg_total=1.099%
· Alt2: Pm-dsg_total=1%, and add little margin to SNR comparing to the PDCCH demodulation requirement.
Proposal 1: If a joint case is defined for PDCCH-WUS/PDCCH testing, we propose two ways to define the requirement under joint case.
· Alt1: Compared to PDCCH demodulation requirement, SNR remains unchanged, and the Pm-dsg_total=1.099%
· Alt2: Pm-dsg_total=1%, and add little margin to SNR comparing to the PDCCH demodulation requirement.
For Option 2, the remaining issue is whether the test time is reasonable when BLER_PDCCH-WUS=0.1%. During the discussion in RAN4#96-e meeting, there are two ways to reduce the test time, which are:
· Alt1: BLER_PDCCH-WUS=0.1%, and reduce the number of test samples to 100000;
· Alt2: BLER_PDCCH-WUS=1%;
From our simulation results as shown in Figure 2, reduce the number of test samples will cause little deviation, and the SNR difference between sample_num=10e4 and sample_num=100e4 is smaller than 0.2dB, which we think can be accepted. But more cases need to be verified by simulation.


Figure 2 Simulation results of PDCCH-WUS with different test samples
Alt2 relax the performance of PDCCH-WUS. In our point of view, if we adopt Alt2, then we cannot guarantee the PDCCH performance in power saving mode by test PDCCH-WUS separately.
Observation 2: In order to reduce the test time when test metric is BLER_PDCCH-WUS, we may reduce the sample numbers to 10e4. Meanwhile, more simulation results under other simulation parameters and the feedback from TE vendors are needed.
Proposal 2: If PDCCH-WUS is defined, the sample number need to be reduced to 10e4 in order to reduce the test time. 
3. Simulation parameters
	Parameter
	Value

	Bandwidth
	10MHz

	SCS
	15kHz

	Number of BS antennas
	1Tx

	Number of UE antennas
	2Rx

	DM-RS channel estimation
	Realistic

	Channel model
	TDLA30-10

	DCI length (excluding 24bits CRC)
	12 bits, 36 bits

	Aggregation level
	16

	CORESET symbol
	2

	CORESET bandwidth
	48RB

	Mapping type
	Interleaved

	REG bundle size
	6

	Interleaver size
	2


Table 1 Simulation parameters for PDCCH-WUS
	Parameters
	Values

	 
	PDCCH 

	DCI format 
	1_0 

	DCI length (excluding 24bits CRC) 
	39 bits 

	Aggregation level 
	16

	CORESET symbol 
	2 

	CORESET bandwidth 
	48RB 

	Mapping type 
	Interleaved 


Table 2 Simulation parameters for PDCCH
4. Conclusion
In this contribution, we discuss the RRM demodulation on UE power saving and provide our views, the proposal is provided as follows:
Observation 1: Option 1 and Option 2 can both achieve the test purpose.
Proposal 1: If a joint case is defined for PDCCH-WUS/PDCCH testing, we propose two ways to define the requirement under joint case.
· Alt1: Compared to PDCCH demodulation requirement, SNR remains unchanged, and the Pm-dsg_total=1.099%
· Alt2: Pm-dsg_total=1%, and add little margin to SNR comparing to the PDCCH demodulation requirement.
Observation 2: In order to reduce the test time when test metric is BLER_PDCCH-WUS, we may reduce the sample numbers to 100000. Meanwhile, more simulation results under other simulation parameters and the feedback from TE vendors are needed.
Proposal 2: If PDCCH-WUS is defined, the sample number need to be reduced to 10e4 in order to reduce the test time. 
5. References
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