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Introduction

One of the aspects to be documented in 23.401 is the information storage required in each node of the EPS, this contribution fulfils this role.

Proposal

It is proposed to include the following text in 23.401.

5.6
Information Storage

This clause describes information storage structures required for the EPS when 3GPP access only is deployed. Information storage for the case where non 3GPP accesses are deployed is in 3G TS 23.402[2]
5.6.1
HSS
IMSI is the prime key to the subscription data stored in the HSS. There may be several sets of EPS subscription data per IMSI. 

The subscription data held in the HSS is defined in Table x here below.

Table x: HSS EPS Subscription Data

	Field
	Description

	IMSI
	IMSI is the main reference key.

	MSISDN
	The basic MSISDN of the MS.

	MME Address
	The IP address of the MME currently serving this MS.

	SGSN Address
	The IP address of the SGSN currently serving this MS.

	Subscribed Charging Characteristics
	The charging characteristics for the MS, e.g. normal, prepaid, flat-rate, and/or hot billing subscription.

	Trace Reference
	Identifies a record or a collection of records for a particular trace.

	Trace Type
	Indicates the type of trace, HSS trace, and/or SGW/SGSN/PGW/E-NodeB trace.

	OMC Identity
	Identifies the OMC that shall receive the trace record(s).

	SMS Parameters
	SMS-related parameters, e.g. operator-determined barring.

	MS PS Purged from EPS
	Indicates that the MM and SM contexts of the MS are deleted from the MME or SGSN.

	EPS bearer Context Identifier
	Index of the PDP context.

	IP Address
	IP address. This field shall be empty if dynamic addressing is allowed.

	Access Point Name
	A label according to DNS naming conventions describing the access point to the packet data network.

	QoS Profile Subscribed
	The quality of service profile subscribed. QoS Profile Subscribed is the default level if a particular QoS profile is not requested. . QoS Profile Subscribed is also the maximum QoS per PDP context to the associated APN.

	VPLMN Address Allowed
	Specifies whether the MS is allowed to use the PGW in the domain of the HPLMN only, or additionally the PGW in the domain of the VPLMN.

	Bearer Charging Characteristics
	The charging characteristics of a specific Bearer context, e.g. normal, prepaid, flat-rate, and/or hot billing.

	ODB for EPS parameters
	Indicates that the status of the operator determined barring for packet oriented services.

	Access Restriction
	Indicates the access restriction subscription information. 

	IMEI
	International Mobile Equipment Identity

	SVN
	Software Version Number 



NOTE:
IMEI and SVN are stored in HSS when the Automatic Device Detection feature is supported, see subclause 15.5 of 3G TS 23.060 [].

5.6.2
MME
The MME maintains MM context and SM context information for MSs in the EPS-IDLE, EPS‑ACTIVE and EPS-DETACHED states. Table y shows the context fields for one MS.

Table y: MME MM and SM Contexts

	Field
	Description

	IMSI
	IMSI is the main reference key.

	MM State
	Mobility management state EPS-IDLE, EPS-ACTIVE, EPS-DETACHED.

	S-TMSI
	Packet Temporary Mobile Subscriber Identity.

	S‑TMSI Signature
	A signature used for identification checking purposes.

	IMEI
	International Mobile Equipment Identity

	SVN
	Software Version Number (stored by MMEs supporting the the "Automatic Device Detection" feature, see subclause 15.5 of 3G TS 23.060[].

	Tracking  Area
	Current Tracking area.

	Cell Identity
	Current cell in EPS-ACTIVE state, last known cell in EPS-IDLE state.

	Cell Identity Age
	Time elapsed since the last Cell Identity was acquired

	New Serving node address
	The IP address of the new Serving node where buffered and not sent packets should be forwarded to.

	Authentication Vectors
	Authentication and ciphering parameters (authentication triplets or quintets)..

	Ciphering algorithm
	Selected ciphering algorithm.

	Kc
	Currently used A/Gb mode ciphering key.

	CKSN
	Ciphering key sequence number of Kc.

	CK 
	Currently used Iu mode ciphering key.

	IK 
	Currently used Iu mode integrity key.

	KSI
	Key Set Identifier.

	MS Radio Access Capability
	MS radio access capabilities.

	MS Network Capability
	MS network capabilities.

	Subscribed Charging Characteristics
	The charging characteristics for the UE, e.g. normal, prepaid, flat-rate, and/or hot billing subscription.

	Selected CN operator id
	Selected core network operator idenity (to support network sharing as defined in TS 23.251 [83]). 

	Trace Reference
	Identifies a record or a collection of records for a particular trace.

	Trace Type
	Indicates the type of trace.

	Trigger Id
	Identifies the entity that initiated the trace.

	OMC Identity
	Identifies the OMC that shall receive the trace record(s).

	Recovery
	Indicates if HSS is performing database recovery.

	Access Restriction
	The access restriction subscription information.

	ODB for PS parameters
	Indicates that the status of the operator determined barring for packet oriented services.

	MM State
	Packet data protocol state, IDLE or ACTIVE.

	IP Address
	IP address.

	APN Subscribed
	The APN received from the HSS.

	APN in Use
	The APN currently used. This APN shall be composed of the APN Network Identifier and the APN Operator Identifier.

	TEID for S11
	Tunnel Endpoint Identifier for the S11 interfaces.

	IP address for S11
	IP address the S11 interfaces.

	TEID for S1-MME
	Tunnel Endpoint Identifier for the S1-MME  interface.

	IP address for S1-MME
	IP address the S1-MME interfaces.

	TEID for S1u
	Tunnel Endpoint Identifier for the S1-u interface. (Used by the SGW).

	IP address for S1-u
	IP address the S1-u interfaces (Used by the SGW).

	PDN GW Address in Use
	The IP address of the PDN GW currently used.

	SGW address in Use
	The IP address of the Serving GW currently used.

	E-node B Address in Use
	The IP address of the E-NodeB currently used.

	VPLMN Address Allowed
	Specifies whether the UE is allowed to use the APN in the domain of the HPLMN only, or additionally the APN in the domain of the VPLMN.

	QoS Profile Subscribed
	The quality of service profile subscribed.

	QoS Profile Requested
	The quality of service profile requested.

	QoS Profile Negotiated
	The quality of service profile negotiated.

	Charging Id
	Charging identifier, identifies charging records generated by SGW and PDN GW.

	EPS Bearer Context Charging Characteristics
	The charging characteristics of this EPS bearer context, e.g. normal, prepaid, flat-rate, and/or hot billing.

	APN Restriction
	Denotes the restriction on the combination of types of APN for the APN associated with this EPS bearer Context. 

	location Change Report Required
	Need to communicate Cell or TAI to the PDN GW with this EPS bearer Context. 


5.6.3
SGW
The SGW maintains the following SM context information for UEs in the EPS-IDLE and EPS‑ACTIVE states. Table z shows the context fields for one UE.

Table y: SGW SM Context

	Field
	Description

	IMSI
	IMSI is the main reference key.

	MM State
	Mobility management state EPS-IDLE, EPS-ACTIVE.

	New Serving node address
	The IP address of the new Serving node where buffered and not sent packets should be forwarded to.

	Subscribed Charging Characteristics
	The charging characteristics for the MS, e.g. normal, prepaid, flat-rate, and/or hot billing subscription.

	Selected CN operator id
	Selected core network operator idenity (to support network sharing as defined in TS 23.251 [83]). 

	Trace Reference
	Identifies a record or a collection of records for a particular trace.

	Trace Type
	Indicates the type of trace.

	Trigger Id
	Identifies the entity that initiated the trace.

	OMC Identity
	Identifies the OMC that shall receive the trace record(s).

	MM State
	Packet data protocol state, IDLE or ACTIVE.

	IP Address
	PDP address, e.g. an IP address.

	APN in Use
	The APN currently used. This APN shall be composed of the APN Network Identifier and the APN Operator Identifier.

	TEID for S11
	Tunnel Endpoint Identifier for the S11 interface.

	IP address for S11
	IP address the S11 interfaces.

	TEID for S5
	Tunnel Endpoint Identifier for the S5 interface.

	IP address for S5
	IP address the S11 interfaces.

	TEID for S1u
	Tunnel Endpoint Identifier for the S1-u interface.

	IP address for S1-u
	IP address the S1-u interfaces (Used by the SGW).

	PDN GW Address in Use
	The IP address of the PDN GW currently used.

	MME address in Use
	The IP address of the Serving GW currently used.

	E-node B Address in Use
	The IP address of the E-NodeB currently used.

	VPLMN Address Allowed
	Specifies whether the MS is allowed to use the APN in the domain of the HPLMN only, or additionally the APN in the domain of the VPLMN.

	QoS Profile Subscribed
	The quality of service profile subscribed.

	QoS Profile Requested
	The quality of service profile requested.

	QoS Profile Negotiated
	The quality of service profile negotiated.

	Charging Id
	Charging identifier, identifies charging records generated by SGW and PDN GW.

	EPS Bearer Context Charging Characteristics
	The charging characteristics of this EPS bearer context, e.g. normal, prepaid, flat-rate, and/or hot billing.

	APN Restriction
	Denotes the restriction on the combination of types of APN for the APN associated with this EPS bearer Context. 

	location Change Report Required
	Need to communicate Cell or TAI to the PDN GW with this EPS bearer Context. 


5.6.4
PDN GW
The PDN GW maintains activated EPS bearer contexts. Table w shows the EPS bearer context fields for one IP Address.

Table w: PDN GW PDP Context

	Field
	Description

	IMSI
	International Mobile Subscriber Identity.

	NSAPI
	Network layer Service Access Point Identifier.

	MSISDN
	The basic MSISDN of the MS.

	PDP Address
	PDP address; e.g. an IP address.

	Dynamic Address
	Indicates whether IP Address is static or dynamic.

	APN in Use
	The APN Network Identifier currently used.

	TEID
	Tunnel Endpoint Identifier.

	TFT
	Traffic flow template.

	QoS Profile Negotiated
	The quality of service profile negotiated.

	SGW Address
	The IP address of the SGSN currently serving this MS.

	Recovery
	Indicates if the SGW is performing database recovery.

	Charging Id
	Charging identifier, identifies charging records generated by SGW and PGW.

	Charging Characteristics
	The charging characteristics for this EPS bearer context, e.g. normal, prepaid, flat-rate, and/or hot billing.

	Trace Reference
	Identifies a record or a collection of records for a particular trace.

	Trace Type
	Indicates the type of trace.

	Trigger Id
	Identifies the entity that initiated the trace.

	OMC Identity
	Identifies the OMC that shall receive the trace record(s).

	SGSN support for CGI/SAI/RAI change reporting
	Indicated that the SGSN serving the MS supports procedures for reporting CGI/SAI/RAI changes according to clause 15.1.1a of TS 23.060.

	CGI/SAI/RAI Change Report Required
	Denotes whether the SGSN and SGW is requested to send changes in CGI/SAI or RAI to the GGSN associated with this PDP Context.

	BCM
	The negotiated Bearer Control Mode.


5.6.5
UE
Each UE supporting the EPS maintains MM and PDP context information in IDLE, STANDBY, READY, PMM‑DETACHED, PMM‑IDLE, and PMM‑CONNECTED states and EPS-IDLE, EPS-ACTIVE, EPS-DETACHED. The information may be contained in the MT and the TE. Table zz shows the UE context fields.

Table zz: UE MM and SM Contexts (Including the multimode aspects)
	Field
	SIM
	Description

	IMSI
	x
	International Mobile Subscriber Identity.

	MM State
	
	Mobility management state, IDLE, STANDBY, READY, PMM‑DETACHED, PMM‑IDLE, or PMM‑CONNECTED, EPS-IDLE, EPS-ACTIVE

	P‑TMSI
	x
	Packet Temporary Mobile Subscriber Identity.

	P‑TMSI Signature
	x
	A signature used for identification checking purposes.

	S-TMSI
	x
	S-Temporary Mobile Subscriber Identity.

	S-TMSI signature
	x
	A signature used for identification checking purposes.

	Routeing Area
	x
	Current routeing area.

	Tracking Area
	x
	Current Tracking Area

	Cell Identity
	
	Current cell.

	KSI / CKSN
	x
	Key Set Identifier for IK Next, CK Next / key sequence number of Kc.

	Ciphering algorithm
	
	Selected ciphering algorithm.

	CK
	
	Currently used Iu mode ciphering key.

	CK Next
	x
	Iu mode ciphering key to be used after the next security mode command.

	IK
	
	Currently used Iu mode integrity key.

	IK Next
	x
	Integrity key to be used after the next security mode command.

	MS Radio Access Capability
	
	MS radio access capabilities.

	UE Capability
	
	UE radio capabilities.

	MS Network Capability
	
	MS network capabilities.

	DRX Parameters
	
	Discontinuous reception parameters.

	Radio Priority SMS
	
	The RLC/MAC radio priority level for uplink SMS transmission.

	PDP Type
	PDP type, e.g. PPP or IP.

	PDP Address
	PDP address; e.g. an IP address.

	MM State
	Packet data protocol state, INACTIVE or ACTIVE.

	Dynamic Address Allowed
	Specifies whether the MS is allowed to use a dynamic address.

	APN Requested
	The APN requested.

	NSAPI
	Network layer Service Access Point Identifier.

	TI
	Transaction Identifier.

	QoS Profile Requested
	The quality of service profile requested.

	QoS Profile Negotiated
	The quality of service profile negotiated.

	TFT
	Traffic flow template.

	Radio Priority
	The RLC/MAC radio priority level for uplink user data transmission.

	Packet Flow Id
	Packet flow identifier.

	Send N‑PDU Number
	SNDCP sequence number of the next uplink N‑PDU to be sent to the SGSN.

	Receive N‑PDU Number
	SNDCP sequence number of the next downlink N‑PDU expected from the SGSN.

	PDCP‑SND
	Sequence number of the next downlink in-sequence PDCP‑PDU expected from the RNC.

	PDCP‑SNU
	Sequence number of the next uplink in-sequence PDCP‑PDU to be sent to the RNC.

	BCM
	The negotiated Bearer Control Mode


5.6.6
E-NodeB
Table yy shows The E-NodeB context fields for one UE.

Table 11: RNC/BSC Context

	Field
	Description

	IMSI
	IMSI is the main reference key.

	UE Capability
	UE radio capabilities.

	Cell ID
	Current or last known Cell ID

	Trace Reference
	Identifies a record or a collection of records for a particular trace.

	Trace Type
	Indicates the type of trace.

	Trigger Id
	Identifies the entity that initiated the trace.

	OMC Identity
	Identifies the OMC that shall receive the trace record(s).

	Each E-nodeB context contains zero or more Radio bearer contexts:

	RB ID
	Radio Bearer Identifier.

	TEID
	Tunnel Endpoint Identifier.

	SGW Address in Use
	The IP address of the SGW currently used.

	QoS Profile Negotiated
	The quality of service profile negotiated for this RB.

	GTP‑SND (FFS)
	GTP‑U sequence number of the next downlink in-sequence N‑PDU to be sent to the MS.

	GTP‑SNU (FFS)
	GTP‑U sequence number of the next uplink in-sequence N‑PDU to be sent to the GGSN.

	PDCP‑SND (FFS)
	Sequence number of the next downlink in-sequence PDCP‑PDU to be sent to the MS.

	PDCP‑SNU (FFS)
	Sequence Number of the next uplink in-sequence PDCP‑PDU expected from the MS.


5.6.7 SGSN

Information storage for the SGSN is defined in 3G TS 23.060[]. 

Editors note: any additional Parameters sotred for Rel 8 are FFS
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