3GPP TSG RAN WG1 Meeting #74
R1-133881
Barcelona, Spain, August 19-23, 2013
Agenda Item:
7.2.6.1.1
Source:
NSN, Nokia
Title:
Draft TP for TR36.872 on small cell on/off energy savings
Document for:
Discussion/Decision
1 Introduction

This contribution provides a text proposal on small cell on/off energy saving, which is one of the potential benefits of small cell on-off switching. The text proposal includes evaluation of active subframe ratios with some of the on/off schemes
-------------------------------------------Start of the text proposal----------------------------------------------------------
7.1.1.2
Small cell on/off energy saving

In addition to potential UPT gains, small cell on/off schemes described in section 7.1.1.1 may also provide benefits in terms of energy savings. The upper bound energy saving potential can be roughly evaluated in terms of active subframe ratio, i.e. the ratio of subframes in which at least some DL transmissions takes place. The active subframe ratios for small cell layer in Scenario 2a with 4 picos/macro are summarized in Table 7.1.1.2-1 for various small cell on/off schemes described in 7.1.1.1. 
Table 7.1.1.2-1 Active subframe ratio for semi-static on/off based on traffic load (Scenario 2a with 4 picos/macro, 0 dB CRE)
	Small cell on/off scheme
	Source
	Active subframe ratio 



	
	
	Low load  (10 Mbps/cell)
	High load (40 Mbps/cell)

	Baseline
	Source 1(R1-133485)
	100 %
	100 %

	Semi-static on/off (200, 100) transition
	Source 1(R1-133485)
	28 %
	86 %

	Semi-static on/off (50, 100) transition
	Source 1(R1-133485)
	17 %
	75 %

	Ideal dynamic on /off
	Source 1(R1-133485)
	12 %
	61 %


It is observed from the evaluation results that, significant part of the energy saving potential can be harvested with moderate time-scale of 200 ms off-to-on transition time and 100ms on-to-off transition time. With more dynamic time scale, the active subframe ratio can be reduced further.

In addition to the small cell on/off schemes listed in Table 7.1.1.2-1, long-term on/off schemes studied in RAN3 Energy Saving SI/WI as well as NCT can also reduce active subframe ratio. In an unloaded cell the active subframe ratio with NCT is 20 % when considering PSS/SSS/NCTCRS only. The small cell on/off schemes described in 7.1.1.1 can potentially be applied on an NCT small cell as well to further reduce active subframe ratio.












































































