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Introduction
Following the approval in last GERAN of the uPod Study Item (see [1]), the present Discussion Paper intends to progress in the objectives definition, as far as both “techniques to reduce the MTC devices power consumption” and “MTC use cases identification” topics are concerned. 
Discussion
1.1 Techniques to reduce the MTC devices power consumption
According to [2] (UEPCOP topic, table 7.1.4-1) the following solutions are applicable to GERAN:
· Extended DRX in idle mode.

· Extending DRX using UE Assistance Information.

· Power Saving State for Devices.

· Additional solutions using Attach and Detach procedures (Attach/Detach using existing procedures, Network Assisted Power Saving, Keeping UEs in detached state when not communicating).

· Factors for determining extended DRX.

Other solutions are either not applicable to GERAN (Long DRX cycles in connected mode) or not viable for GERAN (Transmission delay until better coverage conditions); althought identified as applicable to GERAN by [2] the “Extending DRX using UE Assistance Information” solution has been identified by GERAN as not applicable as well (see [3]). On the other hand the Sourcing Companies understand that the “Factors for determining extended DRX” solution is actually not a solution by itself, but a list of factors to trigger/tune “Extended DRX-based” solutions; the sourcing Companies therefore propose not to include this solution within the uPod study.
The remaining solutions candidate for the uPod study are therefore the following:

· Extended DRX in idle mode.

· Power Saving State for Devices.

· Additional solutions using Attach and Detach procedures.

Extended DRX in idle mode

The detailed study of this solution has already started in GERAN (see [4]); the conclusion was that the extension of the DRX cycle was beneficial only if the idle mode tasks (executed by the MS) were optimized as well.
The sourcing Companies support such a conclusion (agreed during GERAN #58), but would also suggest to study also a solution for which the removed idle mode tasks would be a subset of the set of tasks identified in [4] to keep tasks directly linked with mobility functions (such as the BCCH reading), to make sure the best tradeoff is always found between MTC devices needed functionalities and power consumption reduction.
Power Saving State for Devices

According to [2] the initial assumption was that this solution had no (GE)RAN impact, but RAN2 stated afterwards that this should be confirmed, along with the statement that RAN2 had no time left to perform such an evaluation. The sourcing Companies would therefore suggest to keep this solution out of the uPod scope.
Additional solutions using Attach and Detach procedure
Several solutions related to this topic are described within [2], all of them based upon the strategy of leaving the MS temporarily detached from the network, either completely MS-driven or with the assistance of the network.

“Attach/Detach using existing procedures” corresponds to the MS-driven solution (i.e. with no network impact), for which the MS switches on at the begining its “activity period”, attaches to the network and detaches at the end before switching off.

Some Companies have stated during last GERAN that the cost of attach/detach procedures being prohibitive (as far as MS power consumption is concerned) such solution should not been considered.

However let’s assume that Ta is the duration of the MS “activity period”, Ti the duration of the MS “inactivity period”, Pa the MS power consumption during the activity period, the total MS power consumption P during N times (Ta + Ti) is:
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In other words: even if Pa is higher than for other solutions this solution can be beneficial if Ti is high enough (i.e. the duration of the “inactivity period” balances the cost of attach/detach procedures).

The sourcing Companies therefore suggest to include this solution in the uPod scope, to check what should be the Ti minimum value to have it beneficial in order to provide a reference for comparison with other solutions (reminder: this solution has no impact upon the network, hence no impact upon GERAN). Note that studying such a solution is also recommended by [5].
Proposal
The sourcing Companies propose to include within the uPod study the following solutions:

· Extended DRX in idle mode (as described by [4]).

· Extended DRX in idle mode (based upon [4] but with more tasks performed in idle mode).

· Attach/Detach using existing procedures.

1.2 MTC use cases identification
Following the above discussion, the sourcing Companies rank both flavours of the “Extended DRX in idle mode” solutions and the “Attach/Detach using existing procedures” solution as follows:
	Solution
	Mobility
	Usage
	Power Consumption savings

	Extended DRX in idle mode (as of [4]) 
	Steady or Low (NOTE 1)
	Frequent, infrequent & very infrequent MT (NOTE 1)
	Linked with the “long DRX cycle” value 

	Extended DRX in idle mode (based upon [4] but with more tasks performed in idle mode) 
	Any case
	Frequent, infrequent & very infrequent MT
	Same as above (but savings will be lower with the same “long DRX cycle” value).

	Attach/Detach using existing procedures (power on/off)
	Steady or low (NOTE 2)
	Infrequent & very infrequent MT (NOTE 2)
	Linked with the “inactivity period” value.


Notes

· NOTE 1: linked with the”long DRX cycle” value. As an example [4] provides an example of savings with a “long DRX cycle” equal to 1000 minutes (i.e. about 16.7 hours), thus a “low mobility/steady” MTC device, usage being “infrequent/very infrequent MT”.

· NOTE 2: given the cost of attach/detach procedures (as expected by MS vendors) a minimal activity period of several hours is expected, hence the ranking, to be confirmed later.

Proposal: the sourcing Companies propose to include the above table within the uPod TR.

Conclusion
The sourcing Companies recommend to include the 3 solutions (as listed within chapter 2.1. and ranked within chapter 2.2) within the uPod study. If agreed, the uPod TR will have to be updated accordingly.
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