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Discussion and decision
1
Introduction
In RAN2 62 the concept E-UTRAN detection for indication purpose was proposed [1]-[3]. 
The principle of the proposal discussed in RAN2 is as follows:

-
based on the inter-RAT priority received the UE is camped on a UTRAN cell at high priority

-
the UE has received an indication (either via broadcast or dedicated signalling) to detect the presence of a suitable E-UTRAN cell

-
If the UE has the display capability, the Access Stratum measures and reports to the Non Access Stratum the availability of a E-UTRAN cell

-`
If the UE does not support the display capability or no indication is received from the network (this is the default signalling option) no measurement is performed.

The signalling mechanism in support of the feature has also been discussed in RAN2 [3] and deemed feasible [4].
This document proposes an analysis in order to evaluate the impact on the UE power consumption due to inter-RAT measurement.
2
Analysis
2.1
Cell search periodicity

Current measurements for inter-RAT cell reselection from UTRAN to E-UTRAN depend on the the RAT priority. 
The UE is required to detect a cell on a lower priority E-UTRAN frequency only if the S-value of the serving UTRAN cell is below the Threshserving_high.

**** From 25.133, v 8.3.0 ****
4.2.2.5a
Measurements of inter-RAT E-UTRA cells

The UE shall be able to identify new E-UTRA cells and perform RSRP measurements of identified E-UTRA cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.

If the S-value of the UTRA serving cell is greater than Threshserving_high then 

· the UE may not search for, or measure E-UTRA layers of equal or lower priority.

· the UE shall search for and measure E-UTRA layers of higher priority. The minimum rate at which the UE is required to search for and measure such layers may be reduced in this scenario to maintain UE battery life. Details are still FFS.

If the S-value of the UTRA serving cell is less than or equal to Threshserving_high,x then the UE shall search for and measure E-UTRA frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure such layers is not reduced.
The UE shall be able to identify a new detectable inter-RAT E-UTRA cell within Kcarrier * [30] seconds if at least E-UTRA carrier frequency information is provided in the inter-RAT measurement control system information . The parameter Kcarrier is the number of E-UTRA carrier frequencies indicated in the inter-RAT measurement control system information. The UE shall measure RSRP at least every Kcarrier * Tmeasure,EUTRAN_as defined in table 4.2 for identified E-UTRA cells.

*****************************
The allowed time for the detection of a high priority E-UTRA cell, is currently under discussion (proposed value is Kcarrier * 30s). The corresponding value specified for inter-frequency measurement in E-UTRAN, i.e. to detect a E-UTRAN cell when camping on a different E-UTRAN frequency is set to be Kcarrier * 60s. (36.133).
Previous analyses were performed in order to find a suitable value for the detection time of inter frequency E-UTRAN cells. In particular the battery consumption was evaluated for different time periods [5]:

	Thigher_priority_search (s)
	Receiver duty cycle for paging reception
	Receiver duty cycle for higher priority search
	Total duty cycle
	Power consumption delta to no higher priority search case

	15
	1/1280 = 0.078%
	0.0333%
	0.1113%
	42.7350%

	30
	1/1280 = 0.078%
	0.0167%
	0.0947%
	21.3675%

	60
	1/1280 = 0.078%
	0.0083%
	0.0863%
	10.6838%

	120
	1/1280 = 0.078%
	0.0042%
	0.0822%
	5.3419%

	∞
	1/1280 = 0.078%
	0%
	0.0078%
	0%


Table 1: Rough power estimation for different Thigher_priority_search (from [5])

The value of Thigh_priority_search = 60 s defined for cell reselection purposes take into account the trade off between mobility performance and power consumption.
According to the previous table, it is deemed that a Tlower_priority_search = 120 s per frequency is acceptable, due to the following considerations:

-
a less frequent search can be allowed for displaying purposes with respect to the reselection requirements
-
the detection process can be stopped when a cell is detected, hence search on other frequencies may be skipped
-
assuming a linear consumption, the benefits in terms of power consumption for longer periods (e.g. 180 s) are negligible;

-
longer search periods may reduce the user experience
2.2
Subsequent measurements

As described above, the objective of the cell detection is to show the presence of E-UTRAN coverage in the area. Unlike the cell reselection case, where inaccurate and instable measurements may lead to unecessary mobility procedures, resulting in ping-pong effects and signalling, in this case the mobility is not affected and there is no impact neither on the UE nor on the network side. Hence it is assumed that measurement after the first detection does not impose stringent requirement on the UE implementation.
It is assumed that in order to improve the stability of the display indicator, the UE may autonomously perform some measurement filtering, also depending on radio conditions.

3
Conclusion
Based on the analysis reported in this document, it is proposed to:
-
consider the proposal of detection of E-UTRAN cell feasible in terms of UE power consumption, assuming that periodic search of 120 seconds per carrier is used and inform RAN2 accordingly;

-
discuss whether measurement performance shall be specified or exact values should be left to UE implementation
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