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Discussion and decision
1. Introduction
Various CS interworking methods including redirection based CSFB and handover based CSFB are discussed and included in EUTRAN rel-8 and rel-9. But the CSFB solutions require change on the legacy network or are expected to have problems such as call setup delay and increased paging failure. Therefore, dual radio solution is being considered as an alternative. The dual radio approach is relatively simple and requires less or no network support. But the UE with dual radio may consume more power consumption than single radio UE.

This contribution analyzes the idle power consumption of the dual radio UEs and the impact of EUTRAN DRX period on the idle stand-by time.
2. Discussion
2.1 Idle power consumption of UTRAN, EUTRAN and CDMA 1xRTT UEs
Power consumption of a UE varies depending on system bandwidth, communication state (idle or connected), tx/rx data rate, DRX period, and other implementation specific techniques. If we focus on the idle power consumption, one of the key factors that limits UE’s stand-by time is DRX period. Communication systems have different range of DRX period. EUTRAN has maximum 2.56s DRX period [1] whereas UMTS has max 5.12s. [2] For CDMA 1xRTT, the paging cycle, corresponding concept of DRX period, can be much longer than 5.12s. [3] But 2.56s is typical configuration for the paging cycle.

The following table shows idle power consumption of the UE used in this analysis. The UE with different wireless communication systems may have similar idle power consumption if the systems have the same DRX period. As this analysis focuses on EUTRAN DRX period and its impact on the UE’s stand-by time, other wireless communication systems, UMTS and CDMA 1xRTT, are assumed to have the same idle power consumption with EUTRAN.

	RAT
	Power consumption

	UMTS (DRX 2.56s)
	1

	CDMA 1xRTT (paging cycle 2.56s)
	1

	LTE (DRX 2.56s)
	1


Table 1 Relative power consumption of UMTS, CDMA 1xRTT and LTE UEs
2.2 Idle stand-by time of dual radio UE
Dual radio solution, e.g., dual radio LTE-CDMA or LTE-UMTS, assumes that each modem should independently measure its own neighbour cells multiple times per DRX period, and monitor its page at the pre-assigned time. This apparently increases power consumption of the UE, and therefore shortens idle stand-by time. The following table shows expected ideal idle stand-by time of the dual radio UEs. The ideal stand-by time is calculated assuming no power loss.

The stand-by time depends on UE’s average power consumption in the idle state, battery volumn and DRX period. In addition, the battery life in real life depends on many other environmental factors such as temperature. But those environmental factors are not considered here. We can see that the idle stand-by time of dual radio UEs in the table 2 is less than half of single radio UEs that usually last for more than 200 hours.
	Battery vol.
	Expected idle stand-by time

	
	UMTS single RAT (DRX 2.56s)
	UMTS/1xRTT (DRX 2.56s) + LTE (DRX 2.56s)

	800mAh
	1
	0.5

	1000mAh
	1.25
	0.625


Table 2 Relative idle stand-by time with LTE DRX 2.56s
Dual radio UE may utilize EUTRAN only for data communication as it would receive CS call over CS-RAT. If there is no time sensitive service such as VoIP considered over EUTRAN, shot DRX period as 2.56s may not be needed. We can consider easing the DRX period for dual radio UE to 10.24s to enhance idle stand-by time. The average idle power consumption with DRX 10.24s measured during lab test, as shown in the following table, is around 50% less than the power needed for 2.56s DRX.

	RAT
	Power consumption

	LTE (DRX 2.56s)
	1

	LTE (extended DRX 10.24s)
	0.495


Table 3 Relative power consumption of LTE UE with DRX 10.24s
The following table shows the expected idle stand-by time of dual radio UEs with extended EUTRAN DRX period.

	Battery vol.
	Expected idle stand-by time

	
	UMTS (DRX 2.56s) + LTE (DRX 2.56s)
	UMTS/1xRTT (DRX 2.56s) + LTE (DRX 10.24s)

	800mAh
	1
	1.34

	1000mAh
	1.25
	1.67


Table 4 Relative idle stand-by time with LTE DRX 10.24s
As we can see in the table above, maximum DRX period of 10.24s can increase UE’s idle stand-by time more than 30 percent. This means, for example, if we extend the DRX period upto 10.24s, the dual radio UE that has 200 hour idle stand-by time can last for more than 260 hours. This seems enough gain to justify extension of DRX period.
Proposal: Introduce an option to extend DRX period up to 10.24s
3. References
[1]
TS 36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA), Radio Resource Control (RRC)”, v9.1.0

[2]
TS 25.331, “Technical Specification Group Radio Access Network, Radio Resource Control (RRC)”, v9.1.0

[3]
3GPP2 C.S0005-A: "Upper Layer (Layer 3) Signaling Standard for cdma2000 Spread Spectrum Systems – Release A, Addendum 2"















