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Introduction

An e-mail discussion has taken place to decide what UE identities to be used in LTE. Some concerns were raised regarding the decision on “L2/L3 Id” (eg. U-RNTI/TMSI) and the identity used for initial random access.
In our view, the UE Ids should be decided based on 

· LTE network architecture

· UE RRC states

The discussion below, consider the above factors in deriving a suitable set of UE Ids in LTE.
2
Discussion 
In order to support subscriber identity confidentiality, a set of UE identities shall be defined in a system. The defined UE identities shall only have logical significance and the use of these identities to address the UE depends on the level of UE connection to the network. Three UE connection states are defined in LTE [1]: LTE detached, LTE_Idle and LTE_Active.

LTE _Detached UEs have no connection to the network. Thus, the UE is identified based on static identities such as IMSI or IMEI.

LTE_Idle UEs are connected to the core network (aGW). Some information regarding the UE is stored in the network (aGW). Thus, the UE shall be allocated a temporary Id which will enable the UE identification (uniquely) on S1 interface. This Id may be named as aGW- Radio Network Temporary Id (a-RNTI).
The a-RNTI shall have following characteristics

· shall enable the UE identification on S1 interface

· shall be unique within the area covered by the aGW

· shall be allocated temporary by aGW 
· shall be stored (temporary) at aGW and the UE.

LTE_Active UEs are connected to the radio access network (E-UTRAN). According to the definition given in [1], the location of the LTE_Active UE is (always) known at cell level by the E-UTRAN.  Therefore, an UE identity which is unique within the area covered by the cell is sufficient to address an LTE_Active UE. This Id may be named as cell specific –Radio Network Temporary Id (c-RNTI).
The c-RNTI shall have following characteristics
· shall enable the UE identification on radio interface

· shall be unique within a cell

· shall be allocated by eNode B

· shall be stored at eNode B and UE
LTE_Detached/LTE_Idle to LTE_Active 
During the LTE_Detached/LTE_Idle to LTE_Active transition, a c-RNTI is not available. Therefore, a temporary identity shall be used to enable the UE transition to LTE_Active state.  The transition is normally initiated over random access channel. Communication following the initial transmission (over random access channel) shall be carried out over shared transport channels. The identity shall be randomly selected by the UE from a set of available identities for initial radio access. Therefore, the selection procedure shall be designed to limit a number of UEs selecting the same identity simultaneously. This identity shall directly or indirectly be used as the UE identity on shared transport channel until a cell specific UE identity is allocated by the eNode B. This Id may be named as Radio Access Temporary Identity (RATI).
The RATI shall have following characteristics
· shall enable the UE identification on radio interface during transition to LTE_Active state

· shall be selected by the UE from a set of available Ids
· shall be designed to reduce UE collision

· shall be used as the UE identity (directly or indirectly) on SCH until a c-RNTI is allocated by the eNode B.
3
Conclusion 

In this paper, we have proposed a suitable set of UE Ids to be used in LTE. RAN2 is requested to consider the proposed set of UE Ids for LTE and to agree the attached text for inclusion in TR25.813.
4
References

[1] 3GPP TR25.813 “Evolved UTRA and UTRAN Radio Interface Protocol Aspects”, 3GPP TR 25.813 v0.6.0 (2006-03).

Text proposal to 3GPP TR25.813 “Evolved UTRA and UTRAN Radio Interface Protocol Aspects”.
9.1.1 UE identification on the radio interface
Radio network temporary identities are used as UE identifiers within E-UTRAN and in signalling messages between UE and E-UTRAN.

Three type of temporary identities exist:

1) aGW-radio network temporary identity (a-RNTI);

2) cell specific radio network  temporary identity (c-RNTI);

3) radio access temporary identity  (RATI)

a-RNTI is used:

-  by UE to identify itself to the aGW
-  by aGW to address the UE

a-RNTI is allocated for all UEs having a connection to the aGW. It is allocated by the aGW and it is unique within the area covered by the aGW. 

c-RNTI is used:

-  by UE to identify itself to the eNode B, which the UE is connected to;

-  by the eNode B to address the UE.

c-RNTI is allocated by eNode B upon UE accessing a new cell. c-RNTI shall be unique with the accessed cell. 

RATI is used:
· by the UE to identify itself to the eNode B during the radio connection establishment;

· by the eNode B to address the UE during the radio connection establishment.

RATI is an Id selected by the UE from a set of available Ids for initial radio access. It is used as the UE identity over radio interface until a c-RNTI is allocated by the eNode B.
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