Joint 3GPP TSG SA WG2 / RAN WG3/ RAN WG2 
Tdoc (
 SRJ-050183
London, UK, 1st  September -2rd September 2005

Source:
Lucent Technologies

Title:
Discussion on location management  

Agenda item:
4.4, 4.5

Document for:
Discussion

Introduction

UMTS location management is largely inherited from the initial days of GSM circuit switched services.  But when GPRS was added to the GSM radio interface, some additions were required to support the packet switched services like the Ready and Standby state.

When UMTS architecture was discussed, it was agreed to model Iu along A interface.  A consequence was that the 3G SGSN mobility model had to based on GSM Circuit switched one.  But that mean the equivalent of a “Ready state”  had to be done in the RAN.  This two-tiered handling of location management has introduced duplication of functions and unnecessary options and complexity and increased set up times.

This contribution looks at these issues in more detail and proposes a simplified model.

Discussion

UMTS has many mobility states – Cell connected, Cell-PCH, URA-PCH, PMM idle.  Essentially the last two provide a similar functionality in that the network is not aware of the UE location at a cell level and must be paged over a “registration” area.   While the RRC connection and the security context are retained in the URA-PCH state, they all have to re-established for the PMM idle state.   The other difference between the two states is the RNC processing load as there is no UE context in PMM idle state.  But from the radio interface or UE point of view, the two states bring marginal benefits and is yet another “option” that is available in UMTS.

Multiple states bring complexities and cost.  The protocols become unnecessarily complex as was seen with the introduction of MBMS.  It adds to specification and development work; for example multiple update messages, multiple paging messages etc.  And it requires even more resources for testing.  From the operational perspective, multiple states and multiple registration areas means they must all be set up and managed often across multiple nodes from different vendor O&M with manual co-ordination for example, to set up RA, URA, periodic timers etc.  And it adds to the overall signalling load on the system and the call set up delays.  
The Figure bellows the number of messages that are exchanged at the time of an Attach.
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It should be noted that with the enhancements to support geographical restrictions in connected mode, all the RA level restrictions must be transferred to the RAN and enforced by it.

Having only one registration and paging area and one “dormant” power save mode state reduces most of this duplication and reduces costs on all fronts.

In Lucent view while the UE is dormant, the cell site node does not hold any information.  The UE context is retained in the higher order node.  Paging is also originated at this node.

Conclusion and proposal

The current UMTS location management and power saving mode handling duplicates functionality.  This lead to increased complexity, signalling and OPEX costs.  It is proposed to have a working assumption that the evolved system will only support one “power saving dormant” state.  No duplications.

In the architecture B2, in Lucent Technologies view is that this functionality should reside in the higher node called “core” in this discussion.  But it must be emphasised that this power saving mode is similar to the URA-PCH of UMTS today rather than PMM idle state.
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