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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref523752768][bookmark: _Ref129681832]During the last meeting RAN1 #94bis [1], there were a lot of discussions on evaluation methodology for UE power saving. For basic calibration, the following agreements on some assumptions of traffic modeling are made:
	Agreements:
For the purpose of basic calibration of traffic modeling, FTP model 3 (use 0.1 Mbytes packet size, mean inter-arrival time 200msec) and VoIP model (as defined in R1-070674) should be used to generate time distribution for different power states, for the following scenarios
1. No C-DRX configured
· For both VoIP and FTP
2. C-DRX cycle 40msec for VoIP
· 10 msec inactivity timer
· Assume max two packets bundled
3. C-DRX cycle 160msec for FTP
· 100 msec inactivity timer

[bookmark: _GoBack]The time distribution for different power states shall be reported (e.g. x% in PDCCH-only, y% in PDCCH+PDSCH, z% in microsleep, etc.), as a result of the calibration exercise.
The following simplifying assumptions can be made: 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 (Note: a packet can fit within a PDSCH transmission). All packets can be successfully decoded on the first transmission. No HARQ retransmission. No UL slot. Single user. Short DRX is not configured.


In this paper, calibration results under the above assumptions are provided for power saving study.

Simulation results
According to the agreements, traffic model of VoIP model and FTP model 3 are simulated with the DRX configurations in Table 1. Other simulation parameters are listed in Table 3 in the Appendix.
[bookmark: _Ref528933227][bookmark: _Ref528933202]Table 1. DRX parameters for calibration scenario
	1 
	DRX cycle (ms)
	onDurationTimer (ms)
	InactivityTimer (ms)

	VoIP
	40
	4
	10

	FTP
	160
	8
	100



The simulation results of time distribution percentage of PDCCH-only, PDCCH+PDSCH and the 3 sleep modes for VoIP and FTP are given in Table 2.
[bookmark: _Ref528933893]Table 2. Time distribution percentage of different power states
	2 
	PDCCH-only
	PDCCH+PDSCH
	Sleep

	VoIP
	22.09%
	1.08%
	76.83%

	
	
	
	Deep sleep
75.45%
	Light sleep
1.37%
	Micro sleep
0%

	FTP
	34.96%
	0.21%
	64.83%

	
	
	
	Deep sleep
64.66%
	Light sleep
0.15%
	Micro sleep
0.02%



Note that the criterion to distinguish different sleep state is the transition time between two sequential “non-sleep” states, as suggested in [2], which is: transition time >=20ms for deep sleep, 6ms<= transition time <20ms for light sleep, and transition time <6ms for micro sleep (minimum transition time is set to be 1 TTI for micro sleep, which is 0.5ms for 30kHz SCS). 
From the above results, it can be observed that the UE spends quite a large part of the time in sleep state, and most of the sleep time is for deep sleep. Besides, for non-sleep state, PDCCH-only state takes majority of the time. 
The reason why PDCCH+PDSCH is so rare compared with PDCCH-only is due to the assumption for calibration that there is only single user in a cell, hence the UE can be immediately scheduled if UE is in active state for PDCCH monitoring, or only has to wait to be scheduled as soon as the next on duration comes if it is in OFF state. Since the payload conveyed by PDSCH is large enough – 868584 bits, i.e. more than 80Mbits for only 0.5ms, the DL buffering will be emptied very quickly, generally 1 TTI would be enough for VoIP, and at most few TTIs is enough for FTP traffic considering the corresponding traffic throughputs (12.2kbps for VoIP and 4Mbps for FTP). 
In C-DRX mode, out of  on duration and after the expiration of inactivity timer, UE is in OFF state in which it does not need to monitor PDCCH, and the duration of OFF state is generally long enough for deep sleep due to the corresponding DRX cycle.
In summary, we have the following observation:
Observation 1: For the calibration assumptions, UE spends most of time in PDCCH-only state and deep sleep state for both VoIP and FTP traffic models.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]
Conclusion
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Based on the calibration results, we have the following observation:
Observation 1: For the calibration assumptions, UE spends most of time in PDCCH-only state and deep sleep state for both VoIP and FTP traffic models.
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Appendix
[bookmark: _Ref528933622]Table 3. Simulation assumptions for calibration
	Parameters 
	Value

	Carrier frequency
	4 GHz (FR1)

	Subcarrier spacing
	30kHz

	CC number
	1

	Bandwidth of BWP
	100MHz

	Antenna configuration
	4Tx at gNB and 4Rx at UE

	Modulation of PDSCH
	256QAM

	PDCCH time region
	2 symbols at beginning of a slot

	PDSCH time region
	10 symbols (one symbol occupied by DMRS)

	Value of K0
	0

	Traffic model
	FTP model 3 and VoIP

	Packet size
	40bytes for VoIP
0.1Mbytes for FTP model 3

	Information bits per slot
	868584



Note: All packets can be successfully decoded on the first transmission. No HARQ retransmission. No UL slot. Single user. Short DRX is not configured.
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