3GPP TSG RAN WG3 #70bis
R3-110152
Dublin, Irland, 17 - 21 Jan, 2011
Agenda item:
20
Source: 
ZTE
Title: 
Analysis of switching on the correct cells
Document for:
Discussion and Approval
1. Introduction
Some solutions about how to switch on the correct cells were captured in the TR 36.927[1] in the last meeting. This paper would like to discuss the pros and cons of these solutions, and analyze their impacts on the specification.
2. Discussion
The following two figures show the inter-RAT and inter-eNB energy saving scenarios, the Cell A, B provide the basic coverage, while the Cell C, D, E, F, G provide the capacity enhancement at some hot spots.
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Figure 5.1.1-1. Inter-RAT energy saving scenario 1
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Figure 6.1.1-1. Inter-eNB scenario 1 for energy saving
There are 5 solutions captured in the TR about how to switch on the correct cells for the above two energy saving scenarios. 
A brief description of each solution is as below, when the coverage cell detects high load:
Solution 1: base on the pre-defined low load periods of all hotspot cells, the coverage cell firstly activates those hotspot cells which are not in the low load periods.
Solution 2: the hotspot cell keeps the listening ability while in dormant mode, the coverage cell requests the IoT measurements of hotspot cells, based on these, the coverage cell finds out the appropriate hotspot cells to switch on.
Solution 3: all the hotspot cells transmit the reference signal for a short time interval, the coverage cell collects the measurements of hotspot cells from the UEs, based on these, the coverage cell finds out the appropriate hotspot cells to switch on, and switch off the others.
Solution 4: the coverage cell activates all the hotspot cells, identifies which hotspot cell is helpful for sharing the load, i.e., can be a target for handover, based on the UE measurements, the coverage cell selects hotspot cells which may not be helpful for load sharing to switch off.
Solution 5: according to the location and radii/transmit power of hotspot cells, and the location of UEs, the coverage cell selects the appropriate hotspot cells to switch on.
Of course, we also have the default solution hinted by the current specification: the coverage cell activates all the hotspot cells, after that, the hotspot cells can switch themselves off again if their load is low enough.
The following table tries to analyze the impacts on the specification/implementation of each solution, and their pros and cons:
	
	Impacts on the specification and implementation
	Pros
	Cons

	Solution 1: based on pre-defined low load periods
	Itf-S: configuration of the low load periods of cell.
X2/S1: may need exchange the pre-defined low load periods
	No need to activate all the hotspot cells firstly
	Predict the trend of load distribution based on the historical statistic, the accuracy may be not enough

	Solution 2: based on IoT measurements
	X2/S1: exchanging of the IoT measurements.
eNB: dormant mode with listening ability
	No need to activate all the hotspot cells firstly
	The hotspot cell keeps the listening ability while in dormant mode, which will increase the power consumption in dormant mode

	Solution 3: based on reference signal measurements
	X2/S1: from coverage cell to hotspot cell: partial activation; de-activation.
eNB: partial activation status (only transmitting the downlink ‘presence’ signals such as SCH/BCH/RS)
	Partial activation, has some benefits compared to other solutions which need to fully activate all the hotspot cells firstly, e.g. the time of the transition period may be shorter, the power consumption in the transition period may be lower than that in R9
	Need to activate all the hotspot cells firstly (although not fully, but partially)


	Solution 4: based on contributions to handover
	X2/S1: from coverage cell to hotspot cell: de-activation.
eNB: impact on HO algorithm
	The time of the transition period may be shorter than that in R9
	Need to fully activate all the hotspot cells firstly


	Solution 5: based on location and radii/transmit power
	Itf-S: configuration of the location and radii of cell.
X2/S1: may need exchange the pre-defined location and radii.
Uu: obtain the location of UE
	No need to activate all the hotspot cells firstly
	Rely on the UE capability.
Maybe SMLC will be involved 

	Default solution (R9): hotspot cells switch off autonomously
	None
	No additional standardization requirement compared with R9
	Need to fully activate all the hotspot cells firstly 


Table 1
As the above table shows, each potential solution has some impacts on the specification and has its pros & cons, so it is recommended that the following criteria to be used for evaluation:
	Impacts on the specification and implementation
	X2/S1/Uu

	
	Itf-S/…

	
	eNB/…

	Accuracy
	If the correct hotspot cells can be switch on? (yes/no)

	
	If the un-relevant hotspot cells will be activated unnecessarily? (yes/no)

	Efficiency
	If a transition period will happen? (yes/no)

	
	If happen, how long is the transition period?

	
	If happen, what’s the percentage of power consumption in the transition period compared to normal state?


Table 2
3. Conclusion

According to the above discussion, we would like to propose: 

Proposal: The above analysis in table 1 could be taken into account for the evaluation of solutions on how to switch on the correct cells.
Proposal: The above criteria in table 2 should be applied for the evaluation of solutions on how to switch on the correct cells.
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