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1 Introduction
This contribution considers remaining issues on evaluation assumptions and provides evaluation results for UE power saving.
2 Evaluation results for UE power savings
2.1 Remaining details on evaluation assumptions
Power model for power saving signal (PoSS)
For the possible PoSS structure, following signals/channels are agreed for further study [1]:
· 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 
The possible PoSS structure can be classified three types – 1) sequence-based, 2) PDCCH-based, and 3) PDSCH-based. Depending on the structure, the power consumption for PoSS detection may be varied. The suggested relative power values for each of the structures are summarized in Table 1. 
Table 1.  Power model for PoSS
	PoSS structure
	Relative power
	Note

	Sequence-based
	55 – 70
	The minimum power 55 is obtained by adding 10 more power to the power for micro sleep (45). Depending on the configurations of the sequences, it can be scaled up to 70.

	PDCCH-based
	70 – 100
	Same as PDCCH-only state. Depending on the number of BDs, the power level can be varied from 70 to 100.

	PDSCH-based
	300
	Same as PDCCH+PDSCH state


Proposal 1. The power consumption model for PoSS detection in Table 1 is supported.
Power scaling for CA among the cells in FR1 and FR2

For CA operation, following power scaling was agreed:
	CA (DL)
	2CC is 1.7x1CC
4CC is 3.4x1CC (i.e. 2x 2CC)

Above refers to the worst case CA configuration in terms of power consumption.
	Activation/deactivation delay follows RAN4 specification; FFS transition energy
Applicable for FR1 and FR2


Above power scaling model is only applicable for CA in FR1 or FR2. However, the case of CA among cells in FR1 and FR2 does not take into account. We suggest following power scaling rule for this case.
Table 2. Power scaling for CA (FR1+FR2)
	CA (FR1+FR2) 
	2CC (FR1+FR2) is 0.85 * (1CC for FR1 + 1CC for FR2)

4CC (N1 FR1 + N2 FR2) is 0.85 * (N1 * 1CC for FR1 + N2 *1CC for FR2) where N1 and N2 is the number of cells in FR1 and FR2, respectively.


Proposal 2. The power scaling model for CA among cells in FR1 and FR2 in Table 2 is supported.
2.2 Evaluation results
	In this section, we provide evaluation results for the reference configurations. Evaluation assumptions in TR 38.804 are used [2].
Table 3. Time distribution for each power state
Traffic type

FR

PDCCH 

PDCCH+

Micro

Light

Deep

only

PDSCH

sleep

sleep

sleep

FTP traffic, 

FR1

99.75%

0.25%

0.00%

0.00%

0.00%

w/o C-DRX

FR2

99.94%

0.06%

0.00%

0.00%

0.00%

FTP traffic, 

FR1

34.69%

0.25%

0.01%

0.14%

64.90%

w/ C-DRX

FR2

32.78%

0.06%

0.01%

0.13%

67.03%

Instant messaging, 
w/o C-DRX

FR1

99.98%

0.02%

0.00%

0.00%

0.00%

FR2

99.99%

0.01%

0.00%

0.00%

0.00%

Instant messaging, 
w/ C-DRX

FR1

6.00%

0.02%

0.00%

0.00%

93.98%

FR2

4.54%

0.01

0.00%

0.00%

95.45%

VoIP, 

FR1

98.83%

1.17%

0.00%

0.00%

0.00%

w/o C-DRX

FR2

99.68%

0.32%

0.00%

0.00%

0.00%

VoIP, 

FR1

17.69%

1.27%

0.00%

0.00%

81.04%

w/ C-DRX

FR2

14.94%

0.31%

0.00%

0.00%

84.76%




3 Conclusion

This contribution considered evaluation methodologies for UE power saving. Following proposals were made:
Proposal 1. The power consumption model for PoSS detection in Table 1 is supported.
Proposal 2. The power scaling model for CA among cells in FR1 and FR2 in Table 2 is supported.
References
[1] RAN1 Chairman’s notes, 3GPP TSG RAN WG1 RAN1#95
[2] TR 38.840 V0.1.0 “Study on UE Power Saving” 
Page 1

