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Proposed Draft Input on “Identifiers” to the TS on “Packet Switched Handover for GERAN A/Gb mode; Stage 2; (Release 6) v0.1.0” 

One of the Sections in the TS on “Packet Switched Handover for GERAN A/Gb mode; Stage 2; (Release 6) v0.1.0” is related to the Identifiers that are to be used in the PS handover procedure in GERAN A/Gb mode.

This document provides a description of the existing and newly defined identifiers in GERAN as well as their usage in GERAN A/Gb mode PS handover procedure.

1. Identifiers

The identifiers to be used in PS handover for GERAN A/Gb mode are the identities used by MS to connect via GERAN through the Gb interface as well as through the Iu interface to the Core Network. 

A large number of these identities for GERAN A/Gb mode will be utilized in the PS handover procedure in GERAN A/Gb mode in the same manner as specified currently.  However in order to support PS handover procedure new identifiers will be defined as well.

In case of inter RAT PS Handover to/from UTRAN and inter-mode handover to/from GERAN Iu mode, exisiting UTRAN and GERAN Iu mode identifiers will be used. 

The existing as well as new identifiers utilized in PS handover procedure for GERAN A/Gb mode are listed in Table 1 and their description as well as usage in PS handover is described in the Sections below.

Table 1. Identifiers utilized in PS handover in GERAN /AGb

	Identifier
	Specification Status

	Cell Identity
	Specified [TS23.003], [TS25.401], [TS43.051]

	RAI
	Specified [TS23.003]

	LAI
	Specified [TS24.008]

	IMSI
	Specified [TS23.003]

	P-TMSI
	Specified [TS23.003]

	TLLI
	Specified [TS23.003]

	RNTI, GRNTI
	Specified [TS 44.118], [TS25.401]

	TEID
	Specified [TS29.060]

	NSAPI, SAPI
	Specified [TS29.060]

	PFI
	Specified [TS48.018]

	BVCI
	Specified [TS48.018]

	RAB Id
	Specified [TS25.331]

	RB Id
	Specified [TS25.331]

	TFI
	Specified [TS44.060]

	USF
	Specified [TS44.060]

	Handover TLLI
	New: To be Specified

	PS handover Reference
	Exisiting/ : To be Specified


1.1 Cell Identity

In GERAN A/Gb mode and Iu mode, a GERAN cell identity will be used to address the cells.

As defined in [TS23.060] in A/Gb mode, Cell Identity (CI) identifies one cell. Cell Identity is unique only when it is presented with the Routing Area Identity (RAI) and/or Location Area Identity (LAI). CI is defined in 3GPP TS 23.003.

In PS handover procedure the Cell Identity (CI) will be used to (together with RAI and LAI) identify the Source Cell and Target Cell in GERAN A/Gb mode. 

During inter-mode PS handover GERAN cell identity (GC-id) will be used to address cells in GERAN Iu mode. The GC-id consists of the BSC-id identifying the BSC controlling the cell and a cell identity (CI) unique within that BSC [TS43.051]. 

During inter system PS handover  UTRAN Cell Identity (UC-Id) is used to identify the cell uniquely within UTRAN. UC-ID consists of the Cell identifier (C-Id) that is used to uniquely identify a cell within an RNS/BSS and the identifier of the controlling RNC/BSS (CRNC-Id) [TS25.401]. 

1.2 RAI and LAI 

Routing Area Identity (RAI) is given by an operator and it identifies an area of one or several cells where PS is available. Routing Area Identity is defined in TS23.003.

Location Area Identification (LAI) provides an unambiguous identification of location areas within the area covered by the GSM system. LAI is defined in TS 24.008.

In PS handover procedure same as during Routing Area Update and Location Area Update, SGSN will determine based on the RAI whether the PS handover is to a cell within its routing area or to a cell belonging to another routing area.

1.3 IMSI and P-TMSI

The International Mobile Subscriber Identity (IMSI) is a unique identifier that shall be allocated to each  mobile subscriber. 

The Packet Temporary Mobile Subscriber Identity shall be allocated to each GPRS-attached MS. IMSI and P-TMSI are defined in [TS 23.003].

1.4 TLLI

Temporary Logical Link Identity (TLLI) in GERAN A/Gb mode identifies the MS. TLLI is derived from a valid P-TMSI allocated by the SGSN. Within one routing area there is a one-to-one relationship between TLLI and IMSI .

In GERAN A/Gb mode TLLI is exchanged between the MS and an SGSN, such that on the air interface TLLI is transmitted at the RLC/MAC layer, while on the Gb interface it is transmitted on the BSSGP layer.

Currently in TS 24.008 defines four types of TLLIs defined: Local, Foreign, Random, and Auxiliary.  However, none of these TLLIs is suitable to be used for the PS handover, such that the P-TMSI and GPRS MM context handling procedures remain unaffected. Therefore a new TLLI type is needed: handover TLLI.

1.4.1 Handover TLLI 

Handover TLLI enables continuous uplink and downlink data transfer during the PS handover regardless of whether MS is in the “source” or the “target”cell without introducing any changes in current MM procedures the primary purpose of this TLLI is to be used for data transfer during PS handover. Handover TLLI will be computed independently by each of the nodes involved in PS handover from the “source” cell P-TMSI, i.e. P-TMSI in use by the MS, upon sending a signaling message requiring PS handover. 

1.5 RNTI and G-RNTI

A Radio Network Temporary Identity (RNTI) identifies a user between the MS and an Iu mode RAN. The relationship between RNTI and IMSI is known only in the MS and in the RAN. 

A GERAN Radio Network Temporary Identity (G-RNTI) identifies, the MS within GERAN. G-RNTI shall be allocated to a mobile station by the BSS when an RRC connection is established between this mobile station and the GERAN. The G-RNTI is defined in 3GPP TS 44.118. It is 32 bits in length and contains the serving BSC identity (SBSC-id) and the MS identity (S-RNTI) which is unique within the area of its serving BSC.

RNTI and G-RNTI are relevant during inter-mode and inter-RAT PS handover procedures. 

1.6 PS Handover Reference 

PS Handover Reference is equivalent to handover reference in GSM, which is needed during PS Handover in GERAN A/Gb mode for reliability in order to prevent BSS overhearing other MSs access bursts, so as to identify the MS accessing the assigned resources. Handover Reference in GSM can be used as PS handover Reference during PS handover procedure or optionally PS handover reference can be defined specifically for PS handover procedure.  
1.7 TEID

The Tunnel Endpoint Identifier (TEID) is a unique identifier used by the GPRS tunneling protocol (GTP) between GSNs, and between BSS and SGSN, to identify a tunnel endpoint in the receiving GTP in the control plane or GTP in the user plane.  TEID is also used to identify a PDP context or a Radio Access Bearer in case of GERAN Iu mode. 

In GERAN A/Gb mode, in the GTP user plane, PDP context has a one-to-one mapping between the TEID on one side and NSAPI and IMSI on the other side.

In GERAN Iu mode PDP context has one-to-one mapping between the TEID and RAB ID, IMSI.

In PS handover procedure when routing area changes, the user plane and control plane TEIDs are exchanged between (source, target) SGSN. Same as during routing area update procedure, during PS handover procedure, TEID is used for user data tunneling between the GGSN and the SGSN as well as for sending the N‑PDUs from the old SGSN to the new SGSN.

In case of inter-mode and inter-RAT PS handover procedure to GERAN Iu mode/UTRAN, TEID is used for user data tunneling between the SGSN and the RNC/BSC in order to identify the MS's PDP contexts in the SGSN and the MS's RAB contexts in the RNC/BSC. It is also used to forward N‑PDUs from the SRNC/SBSC to the target RNC/BSC at SRNS/SBSS relocation.
1.8 NSAPI, SAPI 

Network Service Access Point Identifier (NSAPI) identifies the PDP Service Access Point (SAP) in the MS and the PDP context associated with a PDP address in SGSN, GGSN. In GERAN A/Gb mode NSAPI is transmitted within the SNDCP layer in the user plane, and within the GMM/SM layer in the control plane.

In some signaling messages, NSAPI may be represented by a transaction identifier (TI) defined in [TS24.007], [TS24.008]. The TI is dynamically allocated by the MS for MS-requested PDP context activation, and by the network for network-requested PDP context activation. A unique TI and a unique NSAPI shall identify each PDP context sharing the same PDP address and Access Point Name (APN).

In the PS handover procedure, same as during the routing area procedure, NSAPI is used to identify the MSs PDP contexts at SGSN in the source and target cell.

1.9 PFI

The Packet Flow Identifier (PFI) identifies a Packet Flow Context for a certain MS. The PFI is assigned by the SGSN. PFI is defined in [TS48.018]. 

PFIs have local significance to a mobile station. A BSS Packet Flow Context shall be uniquely identified by the PFI along with the IMSI or TLLI within a routeing area. The BSS shall not negotiate BSS PFCs for the following pre-defined PFI values: Best Effort, Signaling, and SMS.

During PS handover PFI identifies the MSs BSS packet flow context (PFC) subject to handover. PFIs are also part of the PDP Context assigned as identified by the NSAPI and may be exchanged between SGSNs during PS handover procedure.  

1.10 BVCI

BSSGP Virtual Connection Identifier (BVCI) is used for routing of BSSGP PDUs to the peer entitity. BVCI is not part of the of BSSGP PDU, but it is used by lower layer service, i.e. network services across the Gb interface. Each BVCI is unique between two peer Network Service Entities (NSE). In TS48.018 one BVCI identifies one single cell. There are one or more NSEs per BSS.

In PS handover procedure BVCI may be needed when there is a need for handover of services that are sensitive to data loss.

1.11 RAB ID, RB ID

Radio Access Bearer Identifier (RAB Id) is the unique identifier of the radio access bearer on the Um and Iu-ps interface for a particular CN domain and MS. In BSS RAB Id, identifies the RAB Context. In GERAN Iu-mode RAB ID is identical to NSAPI. 

Radio Bearer identity (Rb Id) identifies a radio bearer (RB) within the MS and the GERAN.

These identifiers are relevant during  inter-mode and inter-RAT PS handover procedure from GERAN A/Gb mode to GERAN Iu mode and UTRAN and vice versa. 

1.12 TFI

Temporary Flow Identity (TFI) is assigned to a TBF by the network. MS considers TFI as unique between concurrent TBF in the same uplink or downlink direction. TBF is identified by the TFI and the direction in which RLC data block is sent, while in case of RLC/MAC control message, the direction on which this message is sent as well as the message type.   

A Global_TFI identifies the MS during the packet transfer mode in an uplink or downlink RLC/MAC control message.

During the PS handover TFI will be used for identifying the established TBFs in the source and target cell.

1.13 USF 

Uplink State Flag (USF) identifies which TBF may use the next block (or blocks) on the uplink PDCH. . A unique USF is assigned per timeslot for the duration of the TBF. GERAN sets a relation between TFI and USFs when the TBF is established.

During the PS handover USF will be used to identify the TBFs timeslots in the source and target cell.

1.14 PFI, RAB ID, RB Id relation 

TS23.060 depicts the relation between NSAPI and TLLI for GERAN A/Gb mode and the relation between the NSAPI, RB Identity, and RAB ID for GERAN Iu mode. 

During the intersystem PS handover there is a need to define a relationship between the PFC and RAB identifiers in order to enable the mapping of the active PDP contexts into PFC and RAB identifiers in the respective SGSNs. 

As depicted in TS 23.060 NSAPI identifies the PDP-SAP in both GERAN A/Gb mode and GERAN Iu mode. Thus NSAPI is a common identifier of the PDP context in both systems and as such it can be used by the SGSN to make a relation between the PFC identifier, i.e. PFI and the RAB Id during the inter-mode and inter-RAT PS handover. This relation should be kept in the SGSNs for the duration of the PS handover procedure. 
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