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1
Introduction

In order to provide SA3 information on user identities used in eNB, we discuss what identities will be needed in LTE and when they will be allocated.
2
Discussion
Various types of user identities, i.e., IMSI, IMEI, TMSI, P-TMSI and RNTIs (U-RNTI, C-RNTI, H-RNTI, E-RNTI and DSCH-RNTI), exist in the current speficications. However, the number of user identities should be reduced because of complexity. Moreover, the length of user identities should be shortened since user identities increase overhead over the air interface. This section discusses user identities used in aGW and eNB.
2.1
User Identities in aGW
A unique user identity should be allocated to each UE as with IMSI in UMTS. This identity is to be used only when the UE performs initial registration to an aGW from DETACHED_STATE [1]. In order to support the user identity confidentiality the serving aGW (MMS) should allocate a temporary user identity similar to TMSI (32 bits) in UMTS. This temporary user identity is unique within a tracking area (TA). The length of both identities is long because they have to be identified in a wide area even if an RRC connection is not established. 
Conclusion: A unique user identity (IMSI) and TMSI are required as identities used in aGW.

2.2
User Identities in eNB
The user identities that are thought to be required in eNB are C-RNTI and U-RNTI (32 bits in UMTS), whose definitions are similar to the definitions in UMTS. The length of both identities is medium because they are used to identify UEs with RRC connections in E-UTRAN.
· C-RNTI:

· The C-RNTI is allocated to a UE having an RRC connection. It identifies the UE within a cell.
· The C-RNTI is transmitted on the physical shared signaling control channel (e.g. HS-SCCH) like the H-RNTI (16 bits).

· A C-RNTI is re-allocated by the new cell, when a UE accesses a new cell with a cell change procedure.
· U-RNTI:

· A U-RNTI is allocated to a UE having an RRC connection. It identifies the UE within E-UTRAN and may be used as a UE identity in RRC connection re-establishments, (E-UTRAN originated) paging messages and associated responses on the radio interface (FFS).
· A U-RNTI consists of either an S-RNTI and S-NB Identity (alternative 1) or a C-RNTI and Cell Identity (alternative 2) as shown in Figure 1. The cell identity denotes the currently serving cell. The S-NB identity denotes the currently serving eNB and the S-RNTI is a unique identity within the serving eNB, which may include multiple cells.
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Figure 1: Alternatives of U-RNTI format
A UE has to re-establish the RRC connection when the UE in LTE_ACTIVE appears on a new cell unexpectedly. There have been discussions on the RAN2 reflector whether the new eNB acquires the UE context from the old eNB using the U-RNTI or the aGW creates a new context using the TMSI upon cell update. The latter case using the TMSI increases overhead transmitted over the air interface since the LAI or RAI, which is 40 bits and 48 bits respectively in the current specifications, need to be transmitted together with the TMSI to identify the aGW who allocated the TMSI. Since overhead should be decreased, the U-RNTI is preferable.
Conclusion: A C-RNTI and U-RNTI are required as identities used in eNB.
3 Proposal
We propose the following table on the user identities required in LTE, as have been described in detail in section2.

Table 1: User identities required in LTE
	Identity
	Size
	Allocation
	Assigned by
	Main usage

	Unique user identity (IMSI)
	Long
	Static
	Operator / UE manufacturer
	Initial registration

	TMSI
	Long
	Temporary
	aGW (MME)
	“anonymous” interaction with aGW (MME)

	C-RNTI
	Medium
	Temporary
	eNB
	Addressing (similar to C-RNTI in UMTS)

	U-RNTI
	Medium
	Temporary
	eNB
	Addressing (similar to U-RNTI in UMTS)
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