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1. [bookmark: _Ref298777854]Introduction
In RAN1 #95, the following agreements are reached[1].
Agreements: RAN1 to study further following:
· UE switching to micro sleep after PDCCH reception 
· Cross-slot scheduling    
·  Minimum K0 > 0 and aperiodic CSI-RS triggering offset is not within the duration - UE could switch to micro sleep right away after PDCCH reception – no addition PDSCH and CSI-RS signals reception within the given duration (e.g. the same slot)
· It is known to the UE at PDCCH decoding
· Extended micro sleep time and reduce the PDCCH processing in reducing UE power consumption 
· FFS: whether minimum K2 > 0 is essential to avoid the requirements of fast PDCCH processing 
· Multi-slot scheduling – PDCCH decoding in one slot (e.g., one DCI, multiple DCI) supports scheduled PDSCH/PUSCH transmission over multiple slots.
· Achieving UE power consumption reduction by potentially skipping PDCCH monitoring at subsequent slots of PDSCH/PUSCH transmission.
Agreements:
For power saving scheme with UE adaptation to the DRX operation for further study
· UE adaptation of its behavior to the DRX operation for UE power consumption reduction
· Power saving signal as the signal for the indication whether to wakeup or not before or at the beginning of DRX ON duration
· At least for the indication of PDCCH monitoring
· Preparation period in advance of DRX ON, e.g., to perform channel tracking, CSI measurements, beam tracking, in preparation for the PDCCH decoding 
· Go-to-sleep signaling as the indication allowing UE going back to sleep state
· Constraints on scheduling DCI during DRX_ON
· Dynamic DRX configuration – parameters could be dynamic adapted to the traffic arrival
· Dynamic selection of DRX configuration from multiple DRX configurations to adapt to the traffic arrival
· Adaptive parameters setting of one DRX configuration 
Agreements:
The UE power power saving schemes for the UE adaptation in frequency domain for further study are as follows, 
· BWP -  UE adaptation to different BWP
· RS to assist UE channel tracking and measurements to assist BWP switching  
· Enhancement of L1 signaling, e.g., power saving signal or DCI for power saving, in triggering the BWP switching
· Association of BWP and DRX configuration
Agreements:
The power saving signal/channel for UE adaptation includes the following signals/channels for further study
· Existing signal/channel based power saving signal/channel
·  PDCCH channel
· TRS, CSI-RS type  RS, SSS-like and DMRS
· PDSCH channel carried MAC CE and/or RRC signaling
· New power saving signal/channel – sequence based 
In this contribution, some preliminary evaluation results of several schemes are provided.
1. Modeling and preliminary results 
The following simplified assumptions are made for evaluation unless otherwise stated: Power modelling reference configuration for FR1, peak throughput, 100MHz DL BWP, 10-symbol PDSCH (one symbol occupied by DMRS), capable of carrying 868584 information bits per slot. All packets can be successfully decoded on the first transmission, i.e., No HARQ retransmission. It’s further assumed that no UL slot , Single user and short DRX is not configured. 
1. Cross-slot scheduling and multi-slot scheduling
In this section, simulation results for cross-slot scheduling and multi-slot scheduling are provided. We assume one packet is divided into several consecutive packets to transmission, and the number of consecutive packets is 2, 3 and 4. FTP model 3(mean inter-arrival time 200msec) is used in this simulation. For multi-slot scheduling, PDCCH decoding in one slot supports scheduled PDSCH transmission over multiple slots skipping PDCCH monitoring at subsequent slots of PDSCH transmission. For cross-slot scheduling, K0 is set to 1. We assume there will cause little latency when K0=1. Simulation results are shown in Figure 1. The CDRX configuration is represented as “ CDRX cycle period - Inactivity timer - ON duration” (The following representation method is the same.). More simulation results are shown in Appendix B. Details of simulation assumptions are shown in Appendix A.

Figure 1 Simulation of cross-slot scheduling and multi-slot scheduling
Y-axis shows the average power consumption of 1 slot(total power/total slot). Based on the simulation results, we can draw the following observation and proposal.
Observation 1: Multi-slot scheduling has low power saving performance and cross-slot scheduling has better power saving gain.
Proposal 1: Cross-slot scheduling can be considered for UE power saving.
1. Evaluation for DRX configuration
CDRX configuration include 3 parameters. We studied these three parameters. FTP model 3(0.1 Mbytes packet size, mean inter-arrival time 200msec) is used in these simulation. 
Observation 2: The configuration of inactivity timer and on duration time have great impact on UE power saving gain. Power consumption increase a lot with the increase of inactivity timer and on duration time.
Observation 3: CDRX cycle has great impact on UE power saving gain. Power consumption decreases a lot with the increase of CDRX cycle.

Figure 2 Simulation of CDRX configuration
1.2 Evaluation for bandwidth
In this simulation, we change the packet size and bandwidth. The results in Figure 3 shows the average power consumption of 1 slot with different packet size in different bandwidth. FTP model 3(0.1 Mbytes packet size, mean inter-arrival time 200msec) is used. CDRX cycle is configured 160-100-8.

Figure 3 Simulation of bandwidth
From the simulation results, we have the following observation. Different size of packet have a different optimal bandwidth, UE power consumption in this optimal BWP is minimum. The determination of the optimal BWP does not solely depend on bandwidth of the BWPs.
[bookmark: OLE_LINK16]Observation 4: Different sizes of packet have a different optimal bandwidth, UE cost a minimum of power in this optimal bandwidth. Small bandwidth has better performance of power saving.
1.3 Evaluation for PDCCH
In this evaluation, we use search space configuration of PDCCH instead of the configuration of CDRX. The parameter monitoringSlotPeriodicityAndOffset has a smilar functionality as CDRX cycle, and the parameter duration has a smilar functionality as on duration in CDRX configuration. The difference with CDRX is that once a DL grant is received during duration, there is no inactivity timer. UE goes to sleep when duration ends. 
FTP model 3(0.1 Mbytes packet size, mean inter-arrival time 200msec) is used. Simulation results are shown in Table 1. 
Table 1 Simulation of PDCCH
	Average power consumption of 1 slot
	40-10-4
	40-25-4
	160-40-8
	160-100-8
	320-80-10
	320-200-10

	Baseline(CDRX)
	26.25
	33.87
	21.01
	39.49
	26.52
	57.27

	PDCCH
	22.38
	22.38
	9.32
	9.32
	6.14
	6.14

	Power saving gain
	14.75%
	33.94%
	55.64%
	76.40%
	76.83%
	89.27%



From the simulation results, using PDCCH search space can save a lot of power consumption due to not start an inactivity timer after a DL grant is received. We can use a more dynamic configuration of PDCCH search space to fit the traffic model and reduce latency better.
Observation 5: Using PDCCH search space instead of CDRX can have a better power saving gain.
Proposal 2:  Enhancement on PDCCH search space can be further studied.
1.4 Evaluation for antenna domain
Four antennas are used in normal configuration. We assume UE turns off some antennas with a certain probability in the process of sending and receiving data adaptive to channel to reduce power consumption. FTP model 3(0.1 Mbytes packet size, mean inter-arrival time 200msec) is used. CDRX configuration is 160-100-8.The simulation results is shown in Figure 4.

Figure 4 Simulation of antenna domain
We assume the scaling factor of the power of power state is calculate by the factor of BWP and antenna scaling. The scaling factor of the power with 2 antennas and 20M BWP is (0.4+0.6*(20-20)/80)*0.7=0.28. Power of sleep state do not change.
From the simulation results, the power saving gain of UE turns off 2panels/antennas adaptive to channel during the processing time is about 13%. The power saving gain will increase with the increase of BWP.
Observation 6: To turn off some panels/antennas will have a good UE power saving gain.
1.5 Evaluation for WUS and GTS
5.  Evaluation for GTS
In this simulation, we evaluation the scheme of GTS [2]. GTS signalling can indicate sleep durations to induce micro-sleep within configured ON duration of DRX cycle. Assume GTS signalling may indicate sleep duration of 2ms, 4ms, 8ms, 16ms. Assume GTS is set on the fourth slot of On duration every CDRX cycle. If there is no DL grant in the following 2ms/4ms/8ms/16ms time, UE have a sleep duration of 2ms/4ms/8ms/16ms and another GTS after wake up will be active to indicate whether to have another sleep duration. FTP model 3 is used.

Figure 5 Simulation of GTS
From the simulation results, we have the following observation. GTS has a good performance for UE power saving.  The sleep duration indicated by GTS of 2ms and 4ms have little change of power consumption and the sleep duration of 8ms and 16ms also have little change of power consumption. But sleep duration of 8ms can save more power because of UE can go to light sleep when sleep duration is larger than 6ms. So the sleep duration indicated by GTS should be chose wisely.
Observation 7: GTS has a good performance for UE power saving. The sleep duration indicated by GTS have some impact on the performance of power saving.
Proposal 3: If GTS is studied, the sleep duration indicated by GTS should be chose wisely.
5.  Evaluation for wake-up signal/channel
In this section, we evaluate several schemes of wake-up signal/channel and give the simulation results of each scheme. The detail of simulation configuration is shown in Appendix A. Assume the wake-up signal/channel state cost 50 units power consumption in one slot. 
Table 2 Simulation of wake-up signal/channel
	
	Average power consumption of 1 slot
	Power saving gain

	
	Base-line
	Scheme1[3]
	Scheme2[3]
	Scheme3[4]
	Scheme4[5]
	Scheme5[6]
	Scheme1[3]
	Scheme2[3]
	Scheme3[4]
	Scheme4[5]
	Scheme5[6]

	160-10-
8
	11.17
	9.17
	8.76
	8.91
	8.14
	8.84
	17.89%
	21.55%
	20.22%
	27.09%
	20.88%

	160-40-
8
	21.72
	19.51
	19.09
	19.19
	18.37
	19.14
	10.18%
	12.08%
	11.66%
	15.42%
	11.86%

	160-100-
8
	40.15
	37.56
	37.14
	37.153
	36.27
	37.145
	6.43%
	7.50%
	7.45%
	9.66%
	7.47%



From the simulation results, the Scheme 4 has better power saving performance. This is because Scheme 4 can reduce the number of SSB/TRS/CSI_RS measurements.
Observation 8: The two-level PS signal structure with the form of WUS1+WUS2 proposed by Scheme 4 have a better performance of power saving. 
Proposal 4: The two-level PS signal structure with the form of WUS1+WUS2 proposed by Scheme 4 should be studied.
Proposal 5: The power consumption of wake-up signal/channel should be studied.
1.6 Simulation results for RRM measurement
In this section, we present the power consumption of RRM measurement. In our evaluation, FTP model 3(0.1 Mbytes packet size, mean inter-arrival time 200msec) is used. We assumed that the number of cells for intra-frequency measurement is 4(corresponding to 30 KHz SCS), and RRM measurement can be done within one slot. Furthermore, the minimum periodicity of neighbour cell search is 3 times the periodicity of intra-frequency measurement. It is worth noting that the simulation does not take into account the effect of the system performance for different RRM measurement period.
In the following, the evaluation results are provided.
6.  RRM measurement period
Power consumption ratio of RRM measurement 
Figure 6 shows the power consumption ratio of RRM measurement with different DRX configurations and RRM measurement period. 

Figure 6 Power consumption ratio of RRM measurement
Based on the simulation results, we can draw the following observation.
Observation 9: The longer the RRM measurement period is, the less power the RRM measurement consumes. 
Average power consumption
The average power consumption can be calculated as energy/slot. The calculation with different DRX configurations and RRM measurement period is given in Table 3 and Table 4.
Table 3: Average power consumption (energy/slot)
	RRM period
	80mesc
	160mesc
	320mesc
	640mesc

	DRXconfiguration
	
	
	
	

	160-10-8
	9.91
	8.88
10.4% reduction
	8.75
11.7% reduction
	8.69
12.3% reduction

	320-10-10
	7.48
	5.82
22.1 % reduction
	5.36
28.4 % reduction
	5.30
29.1 % reduction

	160-100-8
	39.33
	38.21
2.8 % reduction
	38.08
3.2 % reduction
	38.02
3.3 % reduction




Table 4: Average power consumption (energy/slot)
	RRM period
	20mesc
	40mesc
	80mesc

	DRXconfiguration
	
	
	

	40-10-4
	30.68
	21.31
30.6% reduction
	20.76
31.9 % reduction



From the cases above, we have the following observations and proposal. 
Observation 10: Increasing the RRM measurement period can reduce the average power consumption of the UE.
Observation 11: When the DRX-Inactivity timer is configured with a large value, the power consumption ratio of RRM measurement is very small. Increase the measurement period, the power saving gain is not obvious.
Observation 12: When the RRM measurement period is greater than the DRX period, with the measurement period is increasing, and the power saving effect is no longer obvious.
Proposal 6: The RRM measurement period can be increased appropriately, but the period should not be greater than the DRX period.
6.  RRM measurement with additional signal
[bookmark: OLE_LINK14]If additional signal were used for RRM measurement, the average power consumption of system may be reduced. The evaluation is shown in Table 5.
Table 5: Average power consumption with additional signal
	RRM period
	80mesc
	160mesc
	320mesc
	640mesc

	DRXconfiguration
	
	
	
	

	160-10-8
	No WUS
	9.91
	8.88
	8.76
	8.69

	
	With WUS
	9.79
1.3% reduction
	8.82
0.63% reduction
	8.7290
0.32% reduction
	8.68
0.16% reduction

	160-100-8
	No WUS
	39.33
	38.22
	38.09
	38.02

	
	With WUS
	39.21
0.29 % reduction
	38.16
 0.14 % reduction
	38.06
0.07 %reduction
	38.01
0.04 %reduction


From Table 5,we can draw the observation as follows.
Observation 13: The use of additional signal for RRM measurement has no obvious benefit for the UE’s power saving.
1.7 Link level simulation results for power saving signal/channel
[bookmark: OLE_LINK7]There are mainly two schemes including sequence based power saving signal and PDCCH based power saving channel to reduce UE power consumption. The FAR (false alarm rate), BLER, PMD(probability of miss detection) and so on should be considered as the performance metrics of the power saving signal/channel. Furthermore, as to a wake-up signaling, the miss detection performance is more important to make sure the UE would wake up for data reception. While for go-to sleep signaling, the FAR should be of greater importance to ensure UE would not miss the transmitted data. For PDCCH, 24 CRC bits are attached after the DCI information bits. The FAR (false alarm rate) of PDCCH could be ~4e-7. The FAR of wake-up signal/channel does not need to be as low as PDCCH. In our simulation, the threshold of PAPR is decided by assuming FAR of power saving signal is 0.1%. And the performance of PMD and BLER are provided for power saving signal or channel, respectively. In order to evaluate the performance of PDCCH based power saving channel, the DCI payloads are assumed to be 16 and 30.
7. Simulation results over AWGN channel 
[bookmark: OLE_LINK3]In this subsection, we evaluate the performance of PDCCH, pseudo-random sequence and Zadoff-Chu sequence over AWGN channel. In AWGN channel, the antenna configuration is assumed to be 1Tx1Rx.The metric for PDCCH is BLER, the metric for pseudo-random sequence, Zadoff-Chu sequence is PMD. 

Figure 7. PDCCH with different payload size and aggravation level over AWGN channel
In Figure 7, the legend of AL4-K30 means the aggregation level of PDCCH is 4 and the payload size is 30. It can be seen from the Figure 7 that if the payload size is fixed to 30, the SNR gap between AL2 and AL4 is 3dB. And with the same aggregation level, the smaller the payload size, the better performance.

Figure 8. sequence performance over AWGN channel
In Figure 8, the legend of PN-144 means the length of pseudo-random sequence is 144, the legend of ZC-132 means Zadoff-Chu sequence with length of 132. It can be seen from the Figure 8 that the SNR gap between PN-144 and PN-72 is also 3dB, and the performance of ZC sequence with length 132 is between that of PN-144 and PN-72.
[bookmark: OLE_LINK5]So it can be concluded that the performance of PDCCH is strongly relative to the payload size and aggregation level. Meanwhile the performance of sequence based WUS is relative to the length of the sequence. Therefore the design of the power saving signal/channel should take such factors mentioned above into consideration.


Figure 9. sequence and PDCCH performance over AWGN channel
[bookmark: OLE_LINK9][bookmark: OLE_LINK12][bookmark: OLE_LINK4]In Figure 9, the curves of sequence based power saving signal and PDCCH based power saving channel are given. The resource elements they occupy are not the same, and PDCCH with aggregation level 4 contains maximum resource elements (which is 216). The performance of PN-144 is best, and the longer the sequence the better the performance. So when we compare the performance of different kinds of power saving signal/channel, the number of resource elements they occupy should be same or not with large difference.
7. Simulation results over fading channel 
[bookmark: OLE_LINK6]In this subsection, the performances of pseudo-random sequence based and PDCCH based WUS are evaluated over TDL-C channel. The simulation parameters are listed in Table 6.
Table 6 simulation parameters for fading channel
	Parameter
	value

	Carrier Frequency
	4GHz

	SCS
	30kHz

	BW
	20MHz

	Channel model
	TDL-C

	Delay scaling value
	300ns

	UE speed
	3km/h

	Antenna Configuration
	2T2R

	DCI payload
	16,30




Figure 10. PDCCH over TDL-C channel
From Figure 10, it can be seen the performance of PDCCH over fading channel is similar to AWGN channel. The performance of PDCCH is strongly relative to the payload size and aggregation level.

Figure 11. Sequence and PDCCH performance over TDL-C channel
From Figure 11 it can be seen that the performance of pseudo-random sequence with length 144 is better than PDCCH with payload size 30 and aggravation level 4, but slightly worse than PDCCH with payload size 16 and aggravation level 4.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]For the candidates of power saving signaling, namely sequence based scheme and PDCCH based scheme, each of which has their own pros and cons. For sequence based scheme, the detection complexity is lower than PDCCH. For PDCCH based scheme, the performance is related to the aggregation level and payload size and more information can be conveyed. And information conveyed by the power saving signaling can be further discussed., With proper design and configuration, both sequence based scheme and PDCCH based scheme can meet the performance requirement.
Therefore, the design of power saving signaling should considerate the factors mentioned above. And the link level simulation assumption for power saving signaling should include PDCCH payload size, aggravation level, sequence length and so on. And the comparison between sequence based scheme and PDCCH based scheme should on the condition that they occupy the same or nearly same number of resources.
Proposal 7: The design of power saving signal/channel should take performance, detection complexity, and power consumption into account.
2 Conclusion
In this contribution, the following observations and proposals are made:
Observation 1: Multi-slot scheduling has low power saving performance and cross-slot scheduling has better power saving gain.
Observation 2: The configuration of inactivity timer and on duration time have great impact on UE power saving gain. Power consumpation increase a lot with the increase of inactivity timer and on duration time.
Observation 3: CDRX cycle has great impact on UE power saving gain. Power consumption decreases a lot with the increase of CDRX cycle.
Observation 4: Different size of packets have an different optimal bandwidth, UE cost a minimum of power in this optimal bandwidth. Small bandwidthhas better performance of power saving.
Observation 5: Using PDCCH search space instead of CDRX can have a better power saving gain.
Observation 6 : To turn off some panels/antennas will have a good UE power saving gain.
Observation 7: GTS has a great performance for UE power saving. The sleep duration indicated by GTS have some impact on the performance of power saving.
Observation 8: The two-level PS signal structure with the form of WUS1+WUS2 proposed by Scheme 4 has a better performance of power saving. 
Observation 9: The longer the RRM measurement period is, the less power the RRM measurement consumes. 
Observation 10: Increasing the RRM measurement period can reduce the average power consumption of the UE.
Observation 11: When the DRX-Inactivity timer is configured with a large value, the power consumption ratio of RRM measurement is very small. Increase the measurement period, the power saving gain is not obvious.
Observation 12: When the RRM measurement period is greater than the DRX period, with the measurement period is increasing, and the power saving effect is no longer obvious.
Observation 13: The use of additional signal for RRM measurement has no benefit for the UE’s power saving.

Proposal 1: Cross-slot scheduling can be considered for UE power saving.
Proposal 2: Enhancement on PDCCH search space can be further studied.
Proposal 3: If GTS is studied, the sleep duration indicated by GTS should be chose wisely.
Proposal 4: The two-level PS signal structure with the form of WUS1+WUS2 proposed by Scheme 4 should be studied.
Proposal 5: The power consumption of wake-up signal/channel should be studied.
Proposal 6: The RRM measurement period can be increased appropriately, but the period should not be greater than the DRX period.
Proposal 7: The design of power saving signal/channel should take performance, detection complexity, and power consumption into account.
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[bookmark: _Annex_A:_Settings]Appendix A: Simulation assumptions
A. Power value
The power states and relative power values are as follows in Table A1. 
Table A1. Power units for different power states
	Power State
	Relative Power
	Power State
	Relative Power

	Deep Sleep
	1
	PDSCH
	280

	Light Sleep
	20
	SSB+PDCCH
	170

	Micro sleep
	45
	SSB+PDCCH+PDSCH
	300

	PDCCH-only
	100
	WUS
	50

	SSB /TRS/ 
CSI-RS proc.
	100
	DCI based wake-up signalling
	100

	PDCCH + PDSCH
	300
	
	



B. Baseline assumptions
A simplified UE modem timeline is shown in Figure A1. Assume UE needs to perform the measurement in on duration state and needs to be within a fine time-frequency sync before next C-DRX cycle starts. The SSB, TRS and CSI-RS is configured. The SSB period is 20ms, the interval between SSB and DRX on duration is y, y ~ Unif (0, 20msec). When UE is in sleep state, only the SSB which is the last on before next DRX on should be measured. CSI-RS is before the TRS. TRS is located before DRX on.
[image: ]
Figure A1 Baseline timeline
The baseline assumptions shown before is for simulation of WUS. For simulation of other schemes the TRS and CSI-RS is not considered.
The schemes simulated in this paper are simulated based on baseline.
C. Scheme 1[3]
A simplified UE modem timeline is shown in Figure A2. DCI is used as WUS. DCI in the first slot of DRX on duration can indicate UE whether to wake up. If there is no DL grant in DRX on duration, UE can go to sleep.
[image: ]
Figure A2 Scheme 1[3] timeline
D. Scheme 2[3]
[bookmark: OLE_LINK13]A simplified UE modem timeline is shown in Figure A3. TRS is used as WUS. If there is no DL grant in DRX on duration, UE can go to sleep.
[image: ]
Figure A3 Scheme 2[3] timeline
E. Scheme 3[4]
A simplified UE modem timeline is shown in Figure A4. WUS is located after the SSB which should be detected during the sleep state. If there is no DL grant in next DRX on duration, WUS can indicate skip the monitoring of PDCCH in next CDRX on duration.
[image: ]
Figure A4 Scheme 3[4] timeline
F. Scheme 4[5]
A simplified UE modem timeline is shown in Figure A5. WUS is located before the SSB which should be detected during the sleep state. If there is no DL grant in next DRX on duration, WUS can indicate skip the detect of SSB/TRS/CSI-RS and skip the monitoring of PDCCH in next CDRX on duration. 
[image: ]
Figure A5 Scheme 4[5] timeline
G. Scheme 5[6]
A simplified UE modem timeline is shown in Figure A6. PDCCH-WUS is located before TRS and CSI-RS, the interval between PDCCH-WUS and y, y=2ms. If there is no DL grant in next DRX on duration, WUS can indicate skip the monitoring of PDCCH in next CDRX on duration. 
[image: ]
Figure A6 Scheme 5[6] timeline
Appendix B: Detial simulation results
A. [bookmark: _Annex_B:_Simulation]Simulation results for cross-slot scheduling and multi-slot scheduling
Table B1 simulation results for cross-slot scheduling and multi-slot scheduling
	FTP
	40-10-4
	40-25-4
	160-40-8
	160-100-8
	320-80-10
	320-200-10

	Baseline(2 packets)
	27.31
	34.90
	22.10
	40.53
	27.63
	58.09

	[bookmark: OLE_LINK15]Multi-slot (2 packets)
	26.98
	34.62
	21.85
	40.28
	27.39
	57.96

	Cross-slot(2 packets)
	23.32
	28.44
	17.33
	30.34
	20.88
	42.38

	Baseline(3 packets)
	28.35
	35.87
	23.16
	41.59
	28.58
	58.99

	Multi-slot(3 packets)
	27.68
	35.31
	22.67
	41.08
	28.17
	58.65

	Cross-slot(3 packets)
	24.36
	29.42
	18.40
	31.41
	21.87
	43.33

	Baseline(4 packets)
	29.38
	36.84
	24.19
	42.67
	29.72
	59.88

	Multi-slot(4 packets)
	28.38
	35.99
	23.50
	41.86
	28.96
	59.33

	Cross-slot(4 packets)
	25.40
	30.40
	19.44
	32.48
	22.99
	44.27


[bookmark: _GoBack]
10M	0.01	0.1	0.15	0.21	0.3	0.38	0.48	0.58	14.663	17.5589	19.0187	20.714	23.1322	25.1797	27.5512	29.9121	20M	0.01	0.1	0.15	0.21	0.3	0.38	0.48	0.58	17.4217	19.0704	20.2677	21.3792	22.8109	24.2287	25.9367	27.6035	40M	0.01	0.1	0.15	0.21	0.3	0.38	0.48	0.58	22.939	24.0848	24.6725	25.7678	26.8833	27.9043	28.9147	30.3954	80M	0.01	0.1	0.15	0.21	0.3	0.38	0.48	0.58	33.9737	34.856	34.856	35.7574	36.6736	37.5333	38.3788	40.1145	100M	0.01	0.1	0.15	0.21	0.3	0.38	0.48	0.58	39.491	39.491	40.5315	41.5937	41.5937	42.6741	43.6877	44.6843	packets size(Mbytes)

average power consumption of 1 slot








Antenna Domain
4 antennas	10M	20M	40M	80M	100M	17.5589	19.0704	24.0848	34.856	39.491	2 or 4 antennas adaptive to channel	10M	20M	40M	80M	100M	15.3111	16.6017	20.8656	30.0282	33.9566	BWP(Hz)

average power consumption of 1 slot





GTS
baseline	40-10-4	40-25-4	160-40-8	160-100-8	320-80-10	320-200-10	26.2493	33.8743	21.0052	39.491	26.518	57.2715	GTS_2	40-10-4	40-25-4	160-40-8	160-100-8	320-80-10	320-200-10	20.1192	24.6191	14.9966	28.7147	20.6301	47.1915	GTS_4	40-10-4	40-25-4	160-40-8	160-100-8	320-80-10	320-200-10	19.4618	24.1134	14.1708	27.6211	19.8315	45.9549	GTS_8	40-10-4	40-25-4	160-40-8	160-100-8	320-80-10	320-200-10	18.7427	20.4325	10.3671	19.9997	15.903	38.9401	GTS_16	40-10-4	40-25-4	160-40-8	160-100-8	320-80-10	320-200-10	18.4065	20.883	10.6654	20.7558	16.0038	39.567	
average power consumption of 1 slot








power consumption ratio of RRM measurement 
DRX：160-10-10	7.56	4.09	2.07	1.04	DRX:320-10-8	10.02	6.43	3.38	1.71	DRX：160-100-8	1.94	0.95	0.48	0.24	RRM measurement period(*80 ms)

power consumption ratio(%)






PDCCH performance over AWGN
AL4-K30	-9	-8	-7	-6	-5	-4	0.914234	0.709632	0.388071	0.106009	0.0118889	0.00049	AL4-K16	-9	-8	-7	-6	0.46648	0.207625	0.0455206	0.00399	AL2-K30	-6	-5	-4	-3	-2	-1	0.931227	0.774343	0.469981	0.157152	0.0210354	0.00095	SNR

BLER



sequence performance over AWGN
ZC-132	-9	-8	-7	-6	0.3212	0.133867	0.0335667	0.0037	PN-144	-9	-8	-7	-6	0.24281	0.08211	0.01572	0.00124	PN-72	-9	-8	-7	-6	-5	-4	-3	0.80833	0.66232	0.4563	0.24631	0.09031	0.01796	0.00162	SNR

PMD



sequence and PDCCH performance over AWGN
ZC-132	-9	-8	-7	-6	0.3212	0.133867	0.0335667	0.0037	AL4-K30	-9	-8	-7	-6	-5	-4	0.914234	0.709632	0.388071	0.106009	0.0118889	0.00049	AL4-K16	-9	-8	-7	-6	0.46648	0.207625	0.0455206	0.00399	PN-144	-9	-8	-7	-6	0.24281	0.08211	0.01572	0.00124	SNR

BLER,PMD



PDCCH over TDL-C
AL4-K30	-6	-4	-2	0.21654	0.04654	0.00658	AL4-K16	-8	-6	-4	-2	0.3205	0.0994	0.0189333	0.00246667	AL2-K30	-6	-4	-2	0	2	0.68914	0.3784	0.14608	0.04092	0.00944	SNR

BLER



sequence  and PDCCH performance over TDL-C
AL4-K16	-8	-6	-4	-2	0.31035	0.0802	0.0123833	0.00116667	PN-144	-8	-6	-4	-2	0.30075	0.09385	0.0165	0.00176667	AL4-K30	-6	-4	-2	0.21654	0.04654	0.00658	SNR

BLER,PMD



cross-slot scheduling and multi-slot scheduling
160-100-8
Baseline	40.5309

2packet	3packet	4packet	40.5309	41.5931	42.6735	multi	
2packet	3packet	4packet	40.2752	41.0829	41.8599	cross	
2packet	3packet	4packet	30.3434	31.4062	32.4786	
average power consumption  of 1 slot






CDRX Cycle=160ms, ON Duration=10ms
ave. power/slot	
	(power units/s)	
4	10	20	30	40	50	60	80	100	10.5991046875	10.5991046875	14.6928678125	18.169405703125	21.75990703125	25.412495625	28.780102734375	35.056801640625	40.4573309375	Inactivity Timer (ms)

ave. power per slot (power units/slot)


CDRX Timer=160ms, InactivityTimer=10ms
ave. power/slot	
	(power units/s)	
4	10	20	30	40	50	60	80	100	9.282738046875	11.054168984375	17.0205484375	23.306609375	29.66099140625	35.9498859375	42.20729609375	54.80208125	67.43496796875	ON Duration (ms)

ave. power per slot (power units/slot)


InactivityTimer=10ms, ON Duration=10ms
ave. power/slot	
	(power units/s)	
40	60	70	80	128	160	256	320	38.1362165625	26.5578981413197	22.9038146875	20.02908796875	13.360690234375	11.054168984375	7.708926875	6.576226484375	CDRX Cycle (ms)

ave. power per slot (power units/slot)
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