3GPP TSG RAN WG2 LTE ad-hoc
Tdoc R2-051730
20th-21st June 2005

Sophia-Antipolis, France

Source:
Siemens
Title:
Mobility and state machines in LTE
Agenda item:
3.1
Document for:
Discussion & Approval
1
Introduction

This paper sketches a concept of a mobility concept for LTE / SAE. It contains the overall view, i.e. the aspects specific for RAN2, RAN3 and SA2 are part of the overall concept.
2
Discussion

2.1
Principle

These are the main principles / assumptions followed:

-
taking seriously into account the RAN LTE REQ on 100ms C-plane delay for state transition from camped (~idle) state to active state
-
C-plane latency as defined in TR 25.913 needs to be translated / embedded in a more concrete RAN and overall architecture

-
how to deal with expected acceptable call-setup delay figures ?

-
how to deal with latency requirements for web-browsing scenarios where NAS security procedures (as necessary in “preserved PDP context” situations) result in unacceptable delays as well, etc.

-
NAS security procedures kept unchanged (Identity Request, Authentication, IMEI Check)
-
avoids re-invention of already existing, stable NAS functionality

-
these procedures are typically performed only at attach, during service request (from PMM-Idle) and with operator defined periodicity
-
time taken for these procedures in the legacy system implies that when in camped state in eUTRAN, these procedures shall already be complete 

-
It is not clear whether NAS mobility procedures (RAU) needed ?

-
it might be sufficient to rely totally on eUTRAN mobility and keep the relation between CN and RAN in terms of memorising node-relations only

-
keep user contexts in eUTRAN for all users attached to the PLMN via eUTRA.

-
this will avoid the need of re-establishing trust (security) relations between network and mobile via NAS procedures in many cases in order to ensure a significantly reduced C-plane latency in case of use UE originated as well as UE terminated use-cases, e.g preserved PDP contexts.
- 
Introduction of a default RAB / PDP context for I/B & signalling data 

-
Introduction of a default radio bearer for I/B & signalling data

-
keep users “Iu connected”

-
connection-less signalling transport on “Iu”

-
keep authentication contexts in eUTRAN in order to avoid NAS security procedures 
-
keeping the contexts of all attached UEs seems to result mainly in memory-requirements, not in exhaustive processing.

-
this concept applies for eUTRAN only
-
it should allow for interworking with the legacy system as the related data and the principles behind did not change.
So, in summary, w.r.t. mobility handling, NAS functionality is intended to be completely shifted to AS, security functions will be performed at attach and on demand (periodic re-authentication).

"Disconnected"        and “camped”          are shown alongside the graph. 
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2.2
CN states

Translation of states defined in TR 25.913 into (today’s) states defined in 23.060.
active, dormant, camped  ( PMM connected
-
in case of eUTRAN node change, no NAS mobility (Routing Area Update) needs to be performed, sufficient if UE performs RRC URA update, resulting in a context between relevant (yet to be defined) nodes.

-
Context transfer may be pre-emptive (pre-configuration)
disconnected  ( PMM Idle / Detached

-
disconnected is the state the UE is in while "out of service", after “switch on” but before initial attach completed or while attached to another RAT (see also open issues with combined Routing Areas.).

2.3
UTRAN states

Translation of states defined in TR 25.913 into (today’s) RRC states, and with additional state information.
Disconnected ( UE not known in the network


This is a transition state from switch on until the UE is in camped state.
The only procedure defined in this state is the procedure to move to camped state as shown above 

active ( CELL_DCH

mobility is network triggered, network controlled

UE has access to U-plane and C-Plane resources directly through assigned channel – eUTRAN responsible for meeting QoS scheduling of resources.

UE has granted access to default UL/DL I/B & signalling resource (essentially a default RAB) 
UE transits from active to dormant only

dormant ( CELL_PCH

mobility is UE triggered, network controlled
UE has access to resources for requesting U-plane and C-Plane resources 
UE access to U-plane resource from dormant<  50ms

UE may transit from dormant to either active or camped 
camped ( URA_PCH

mobility is UE triggered, network controlled
UE access to resources is based on access via a contented resource – e.g. RACH

UE is known in the CN and the RAN.  Context transfer between eUTRAN nodes is required when crossing an area boundary.
As a first guess, alignment of URAs and RAs might be beneficial for inter-RAT handling

UE access to U-plane resource from camped <100ms

UE may transit from camped to active or disconnected

Figure 1:  New UE state machine
2.4
Temporary UE id’s

Question, whether temporary NAS Ids are needed (UTRAN specific temp. Ids (RNTIs)) could be sufficient. Again, this needs to be considered in relation with Interworking with UTRAN / legacy NAS ?

Since UE is always connected in eUTRAN, paging from CN to eUTRAN can be done with IMSI (assuming CN --> eUTRAN link is secure)
3
Conclusion
We have presented a proposed state architecture, and the relationship between this and the NAS states.  However, the main question which needs to be asked is:
- 
whether the focus shall be on the definition of  a system optimised for the new air-interface and targeting on optimum system performance with acceptable (but existing) drawbacks for interworking aspects 

-
or shall the main focus be on defining a system that is optimised in terms of interworking with the legacy system .
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