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1. Introduction

Definition of the power considerations of the TR for the UICC power optimization
2. Reason for Change

The power considerations of the TR are not defined

3. Proposal

It is proposed to agree the following changes to 3GPP TR ab.cde
5.1
Causes of power consumption related to the UICC

5.1.1
Introduction

During the power cycle of the ME, there are only some short periods of time during which the UICC is actively used by the terminal and that activity normally occurs in bursts. Examples of this include:

· The ME reads configuration parameters set by the MNO and stored in the UICC

· The ME performs authentication command

· The ME reads data stored in the UICC by the end user (i.e. phonebook or SMS)

· The ME writes data to the UICC

· Proactive sessions, as defined in TS 31.111 [5]

· Toolkit events, as defined in TS 31.111 [5]

During the rest of the time, the UICC is not actively used by the terminal. There are three distinct causes of power consumption that are related to the presence of the UICC that contains a USIM when not actively used.

5.1.2
Presence detection polling

The presence detection mechanism is defined in ETSI TS 102 221 [6] section 14.5.2 and referenced by 3GPP TS 31.101 [3]:

If an application present on the UICC has the requirement to ensure that the UICC has not been removed during a card session the following procedure applies. The terminal sends, at frequent intervals, a STATUS command on the UICC-terminal interface. The STATUS command shall be issued within a period of inactivity on the UICC-terminal interface. [...] This procedure shall be used in addition to a mechanical or other device used to detect the removal of a UICC.
According to TS 31.102 [4] clause 5.1.9, presence detection polling is required by the USIM only in case of a call, including active PDP context, and can be suspended if the ME has not exchanged any data with the network within a 30s period of inactivity on the UICC-ME interface.

The ME may suspend the UICC presence detection based on STATUS commands in case it has an active PDP context or an active EPS bearer context, but has not exchanged any data with the network within a 30s period of inactivity on the UICC-ME interface, and resume it as soon as data is exchanged with the network, sending immediately a new STATUS command.

As a consequence of changes agreed in Release 12 as part of the MTCe-UEPCOP-CT Work Item, the presence detection polling is not a concern for devices that are not actively exchanging data with the network, as it is the case for a UE in PSM mode or during a long eDRX cycle.

5.1.3
Proactive polling

The proactive polling mechanism is defined in ETSI TS 102 221 [6] section 14.6.2 and referenced by 3GPP TS 31.101 [3]:

During idle mode the terminal shall send STATUS commands to the UICC at intervals no longer than the interval negotiated with the UICC (see TS 102 223 [7]). During a call the UICC presence detection applies. The default value for the proactive polling is the same as for the presence detection procedure.

The interval of the proactive polling can be negotiated between UICC and ME:

· the UICC can completely disable proactive polling using the POLLING OFF proactive command, defined in TS 31.111 [5];

· the UICC can mandate a longer polling interval using the POLL INTERVAL proactive command, defined in TS 31.111 [5];

· the ME can request an optimal polling interval using the Poll Interval Negotiation procedure, defined in TS 31.111 [5].
In a deployment where power saving is very important, it is reasonable to expect that polling is disabled by the UICC or that at least an optimal polling interval requested by the ME is negotiated. As a consequence, the power consumption related to proactive polling is not a concern for those devices.

5.1.4
Power absorbed by the UICC in idle state

The UICC consumes power at all times, also when the clock is stopped and the UICC is in idle state. This power consumption is summarized in the table below for different classes of UICC:

	Class
	Clause
	Power consumption

	Class "B"
	5.2.1
	When the UICC is in idle state, the current consumption shall not exceed 200 μA at 1 MHz at +25 °C. When the UICC is in clock stop mode and no other interface is active, the current consumption shall not exceed 100 μA at +25 °C.

	Class "C"
	5.3.1
	When the UICC is in idle state, the current consumption shall not exceed 200 μA at 1 MHz at +25 °C. When the UICC is in clock stop mode and no other interface is active, the current consumption shall not exceed 100 μA at +25 °C.


NOTE:
Measurements taken in the field on UICC cards without special applications (for example, payment applications) show a consumption of about 20 μA in clock stop mode.
In addition to the numbers indicated above, it shall be noted that the overall power consumption of the ME to provide the necessary current to the UICC is significantly higher, as it needs to keep the LDO active.

Even if these numbers seem to be low, they become significant over a large period of time, which is a common use case for many classes of devices supporting eDRX and PSM.


5.2
Comparisons

5.2.1
Introduction

The objective of this section is to compare the power consumed by the terminal in two distinct cases: during the initialization of the UICC and an attach procedure to the network, and the while keeping the UICC in idle mode without exchanging any APDU.

The goal of this comparison is to define the best strategy from a power perspective for a UE that supports PSM and only needs to exchange data with the network rarely.

For this comparison, it will be assumed a UICC card with only a USIM, as commonly seen in commercial deployments for devices that don’t have voice capabilities.
5.2.2
Power required to initialize a UICC

The amount of time taken by the ME to initialize a UICC and the USIM application in it varies significantly, depending on the number of factors, including:

· services that are enabled in the USIM application (as the number of EFs that needs to be read is directly related to the initialization time);

· capabilities of the terminal (for example, a device without voice capabilities might not cache the phonebook stored in the UICC)

· speed of the ISO interface

· delay of the UICC to respond back for APDU requests

An overall initialization time of about 2 seconds can be considered as an average delay for devices that initialize a UICC containing a simple USIM, without many additional services.

During this delay, the power consumption of the UE is the sum of two components:

· Power consumption of the USIM

· Power consumption of the ME

In absence of specific negotiation with the UICC using the TERMINAL CAPABILITY command, which is the most common case in the market today and most likely scenario for M2M terminals, the USIM has a maximum power consumption of 10 mA, as specified by ETSI TS 102 221 [6].

The estimate of the power consumption of the ME is not simple, as it vary greatly and has evolved rapidly in the last years. Anyway, for the purpose of this document, a power consumption of 200 mA will be considered.
5.2.3
Comparison

The maximum value of timer T3412 that controls PSM is 310 hours, which is equivalent to over 12 days. Anyway, for the purpose of the comparison, an interval of 1 day is used, as that might be a more realistic value for many use cases.

If the terminal needs to keep the UICC powered up, the UICC consumes 20 μA for the entire duration of PSM.


USIM:

20 μA * 24 h = 0.480 mAh


ME:

0 (assuming best case, without any leak in ME)


Total:

0.480 mAh

On the other hand, if the UE switches off the UICC and re-activates it only when needed:


USIM:

10 mA * 2 s = 0.005 mAh


ME:

100 mA * 2 s = 0.055 mAh


Total:

0.060 mAh

In addition to power consumed for the UICC, there is also a difference in the power required for signaling over the network, as the PSM requires only a TAU procedure, while the UE needs to perform an initial ATTACH procedure if the UICC is switched off. An accurate estimate of the power required for this is difficult to perform: it varies greatly based on network conditions and delays, and it might also change a lot for each product. Anyway it is reasonable to consider them similar and it should be noted that this contribution to the total power becomes less and less relevant with the increase of the T3412 timer.

5.2.4
Conclusions

From the comparison above, it is evident that there is no incentive for the ME to use the PSM feature from a power perspective, while the feature was introduced in Rel.12 as part of the MTCe-UEPCOP-CT Work Item to both reduce power and reduce signaling over the cellular network.

5.3
Objective

The objective of this document is to define a UICC platform level solution that can be used to reduce the power consumption of the terminal when the UICC is not actively used, removing the power component caused by the UICC in idle state.

The document focuses on M2M use cases, where PSM and extended DRX are used. In this context, it is assumed that UICC has limited functionalities and does not include applications often seen for smartphones (for example, for mobile payments).

