3GPP TSG-RAN WG4 Meeting #96-e	R4-2010995
Electronic Meeting, 17th - 28th Aug, 2020

Title: 	Discussion on the performance requirements for NR power saving
Source: 	Huawei, HiSilicon
Agenda item:	7.6.4
Document for:	Discussion
Background
During RAN4#95-e meeting, way forward [1] for NR Rel-16 UE power saving demodulation was approved. In this contribution, we share our views about the UE demodulation requirements for NR Rel-16 power saving.
Discussion
There are lots of discussion in previous meeting about the performance requirements definition for the introduction of joint test for PDCCH-WUS during DRX OFF and PDCCH during DRX ON for power saving UE, but no conclusion was reached. We did some evaluations for the joint case proposed by some companies.
For the selection of suitable payload sizes, we use the following steps:
· Step1: Selecting one Rel-15 test case in TS 38.101-4 and set the configuration of normal PDCCH same as that case.
· Step 2: Set the SNR working point that BLER is equal to 10^-2 for normal PDCCH.
· Step 3: Select one payload size for DCI format 2_6 that BLER is equal to 10^-3 at the SNR selected in Step 2.
The simulation results is shown in the following Figure 2-1 for the selected Rel-15 PDCCH test cases in Table 2-1 referenced from TS 38.101-4.
Table 2-1: Selected Rel-15 PDCCH test cases
	Test number
	SCS
	Bandwidth (MHz)
	CORESET RB
	CORESET duration
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix
	SNR (dB)

	1
	15kHz
	10 
	48
	2
	8
	R.PDCCH.1-2.5 FDD
	TDLC300-100
	2x2 Low
	-1.3

	2
	15kHz
	10 
	48
	2
	8
	R.PDCCH.1-2.5 FDD
	TDLC300-100
	2x4 Low
	-4.5
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Figure 2-1: PDCCH-WUS demodulation performance
From the simulation results, we can see that to achieve 10^-3 BLER, the DCI format 2_6 payload size should be 30 bits with the normal PDCCH configuration in Table 2-1 if we only try to find a suitable payload size to meet 10^-3 BLER.
As per the core specification, the DCI format 2_6 payload size is configurable and is 12~140 bits which is decided by the number of scheduled UE and the number of SCell group(s) for each UE in the network. To meet 10^-3 BLER, it is not practical way that only choose smaller payload size, other methods should be considered, such as more than one search space set for transmission of DCI format 2_6 can be configured for UE.
Observation 1: To meet 10^-3 BLER, it is not practical way that only choose smaller payload size, other methods should be considered, such as more than one search space set for transmission of DCI format 2_6 can be configured for UE.
Also, to achieve the test purpose, the test should be able to distinguish good and bad UE behaviors, cases must be designed to make significant performance difference for different UE behavior. Two UE are simulated by using the simulation assumptions derived above, one good UE can achieve 10^-3 BLER for DCI format 2_6 demodulation at the given SNR, another one is bad UE that can only achieve 10^-2 instead 10^-3 BLER for DCI format 2_6 demodulation at the given SNR. The simulation results are shown in Figure 2-2 below.
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Figure 2-2: PDCCH demodulation performance for the joint case
From the simulation results we can see that there is less than 0.5 dB performance difference between above two UEs. That is to say, the joint case cannot distinguish different UE behaviors properly. 10^-3 BLER test cannot be verified by the joint case.
Observation 2: The joint case cannot distinguish different UE behaviors properly, 10^-3 BLER test metric cannot be verified by the joint case.
From our understanding, to verify the performance of DCI format 2_6, the joint BLER should not be the test metric since the normal PDCCH has lower requirement for BLER. Maybe another alternative way is to only focus on DCI format 2_6 BLER instead of the joint BLER, i.e. set enough high power for the normal PDCCH to ensure 100% successful decoding and set the test metric as 0.1% BLER. By this way the performance of DCI format 2_6 can be verified, but the normal PDCCH has no impact on BLER. Our evaluation for different power boosting factor for normal PDCCH is shown in Figure 2-3 below.
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Figure 2-3: PDCCH demodulation performance for different power boosting factor
From the simulation results we can see that the impact of normal PDCCH to the test can be negligible, i.e. one order of magnitude lower comparing to the target 10^-3 BLER for DCI format 2_6, if normal PDCCH power boosting factor is greater than 5 dB.
Observation 3: It is feasible to only test DCI format 2_6 performance by setting enough high power level for normal PDCCH to eliminate its impact to the test.
For the test time, considering 80ms long DRX cycle, it will take an average of 80s to occur one error. To observe sufficient number of errors, it will take quite a long time, which is unacceptably considering the test cost. 
Observation 4: 80ms long DRX cycle is not feasible from test time point of view.
Proposal 1: For determining whether define power saving test cases, the following open issue should be studied.
· To meet 10^3 BLER, it is not practical way that only choose smaller payload size, other methods should be considered, such as more than one search space set for transmission of DCI format 2_6 can be configured for UE.
· The joint case cannot distinguish different UE behaviors properly, 10^-3 BLER test metric cannot be verified by the joint case.
· It is feasible to only test DCI format 2_6 performance by setting enough high power level for normal PDCCH to eliminate its impact to the test.
· 80ms long DRX cycle is not feasible from test time point of view.
Proposals
In this contribution, we discuss on NR UE power saving performance requirements. Our observations and proposals are:
Observation 1: To meet 10^3 BLER, it is not practical way that only choose smaller payload size, other methods should be considered, such as more than one search space set for transmission of DCI format 2_6 is configured for UE.
Observation 2: The joint case cannot distinguish different UE behaviors properly, 10^-3 BLER test metric cannot be verified by the joint case.
Observation 3: It is feasible to only test DCI format 2_6 performance by setting enough high power level for normal PDCCH to eliminate its impact to the test.
Observation 4: 80ms long DRX cycle is not feasible from test time point of view.
Proposal 1: For determining whether define power saving test cases, the following open issue should be studied.
· [bookmark: _GoBack]To meet 10^3 BLER, it is not practical way that only choose smaller payload size, other methods should be considered, such as more than one search space set for transmission of DCI format 2_6 can be configured for UE.
· The joint case cannot distinguish different UE behaviors properly, 10^-3 BLER test metric cannot be verified by the joint case.
· It is feasible to only test DCI format 2_6 performance by setting enough high power level for normal PDCCH to eliminate its impact to the test.
· 80ms long DRX cycle is not feasible from test time point of view.
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