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1. Introduction

In the joint RAN3-SA2 meeting in Montreal, there was a discussion on power saving functions, idle mode functions and how the functionality should be split between CN and RAN. No conclusion was however reached, as the function names were so generally formulated so it was difficult to know exactly what functionality that was being discussed.

In this contribution we try to progress that discussion by clarifying the required functionality, and propose a RAN / CN functional split for SAE/LTE. We also propose how this functionality should be specified and under the responsibility of which group. This contribution targets to clarify the rows “Location Management, Paging…” and “Handling of terminals in power saving mode”.

It should be noted that we only address functionality that are related to UE power saving states and mobility during inactivity. Other functions (like mobility in connected mode) require it’s own discussion, and are therefore properly addressed in separate contributions [SRJ-050145].
2. Discussion

2.1 Recapitulation of Rel6

We study the case in where the user has switched on the UE, but he is not actively using any service. In this situation the system design needs to compromise among the following (sometimes contra-dictionary) objectives:

· The UE battery power consumption should be low, in order to maximize the standby time.

· The UE should still be reachable.

· Call setup times should be reasonable or at least predictable by the end user.

· Network and radio resources usage should be minimized (this include the amount of information that need to be broadcasted in order to support the UE while operating in some power saving mode).

In Rel6 there are two different power saving states that can be used for this purpose:

· Idle mode: The UE is attached to the network but has no active PDP context. There is no Iu interface or RAB setup which means that the CN knows the UE position on location area / routing area level. RAN does not keep any context for the particular UE and all signalling (SM and MM) is going transparent through RAN.

· URA_PCH: The UE has activated at least one PDP context. It exist an Iu interface between CN and RAN. RAN is keeping a context for the UE. The location of the UE is known by RAN on URA level. The URA_PCH state is RAN internal, which means that the CN does not see any difference between a UE being connected on for example CELL_DCH state, and URA_PCH state.

It is important to notice that from a power saving functionality point of view, there are very minor differences between these two states. In both occasions, the UE is listening (discontinuously) on the paging channel, and requirements on measurements, for cell re-selection purposes are identical.

Idle mode has the advantage that very little memory and processing are needed in RAN. Each mobile in idle mode only consumes RAN resources when signalling messages are sent (transparently) through RAN. On the other hand, idle mode suffers from the fact that knowledge about the UE (the UE context) has to be recreated every time the UE enters connected mode.

URA_PCH state is a connected mode RRC state in where the main advantage is that the UE context exist in RAN, meaning that setup of subsequent radio resources for user data and signalling is faster. The main disadvantage is that RAN needs to store and update the UE context, which puts additional requirements on memory and processing power in the RAN nodes.

As a summary, we have identified that in Rel6 we have two almost identical power saving states that in reality only differs from the knowledge RAN is having about the UE. In general this is unfortunate as duplication of functionality leads to increased implementation and testing complexity. We have also identified that from a service setup time point of view, it will always be better to store and maintain a UE context also in RAN assuming there is a central RAN node storing these contexts.

2.2 Possible solution for EUTRA

For EUTRA we believe that a simplification of the power saving states, would be beneficial. A good way forward would be to explore the possibility to make use of the URA_PCH state and remove the idle mode as we know it from Rel6.

The following specification impact is foreseen:

· SM and MM protocols can be simplified by removing obsolete functionality. 

· Performance requirements on UE in idle mode can be simplified (UE measurements and cell re-selection requirements etc), completely removed or merged with requirements on URA_PCH state. It might still be necessary to support a transition state in the terminal when going from detached to URA_PCH state.

We can immediately identify the following advantages with such a solution:

· Specification, implementation and testing effort will be reduced when removing duplicate functionality.

· The removal of idle mode implies that the UE will always be connected. This will significantly reduce the setup times for new services, which is in line with the targets of EUTRA.

· There will be less CN signalling (MM and SM procedures) that goes transparent through RAN. The current Rel6 standard supports overlapping URAs which will further reduce the signalling compared to RA where no overlap is allowed.

The potential drawback with the proposed solution is that as the RAN will always need to keep a context for each UE, there will be increased memory and processing requirements on the RAN nodes. This could be worrying especially if we foresee a large amount of “machine users” (i.e. vending machines, cars, ATMs etc) that need connectivity, but do not generate significant amount of traffic in the network. Assuming however that there will be a central RAN node keeping the UE context this is not seen as major issues. 

We believe that the identified advantage with the proposed solution well outnumbers the possible drawbacks. It should also be noted that the CN nodes has had, has, and will have, similar memory and processing requirements anyhow (as CN nodes need to store information about the UE irrespective of idle or URA_PCH mode), and are able to cope with them today.

3. Proposal

We propose to remove the duplication of power saving functionality from Rel6 specifications, by removing the idle mode, as we know it from Rel6. The removal of idle mode implies that RAN will handle all power saving functionality, and that the UE will always be connected to the network. This will lead to simpler specifications, and lower implementation and testing efforts, as well as reduced setup times for new services and reduced operation effort.

We propose the following changes to the RAN/CN functional split table: :

	Function
	RAN
	CN
	Comment

	
	
	
	

	Handling of terminals in power saving mode, 
	X
	
	 With the removal of idle mode, TSG RAN shall take responsibility to define all functionality related to power saving functions in the UE. Such functionality can include: paging distribution among the cells where the UE is registered, definition of paging channels and DRX reception, UE measurements while in power saving states etc.
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