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***************** Start of First Change ***********************

5.7.2
MME

The MME maintains MM context and EPS bearer context information for UEs in the ECM-IDLE, ECM‑CONNECTED and EMM-DEREGISTERED states. Table 5.7.2-1 shows the context fields for one UE.

Table 5.7.2-1: MME MM and EPS bearer Contexts

	Field
	Description

	IMSI
	IMSI (International Mobile Subscriber Identity) is the subscribers permanent identity.

	IMSI-unauthenticated-indicator
	This is an IMSI indicator to show the IMSI is unauthenticated.

	MSISDN
	The basic MSISDN of the UE. The presence is dictated by its storage in the HSS.

	MM State
	Mobility management state ECM-IDLE, ECM-CONNECTED, EMM-DEREGISTERED.

	GUTI
	Globally Unique Temporary Identity.

	ME Identity
	Mobile Equipment Identity – (e.g. IMEI/IMEISV) Software Version Number

	Tracking Area List
	Current Tracking area list

	TAI of last TAU
	TAI of the TA in which the last Tracking Area Update was initiated.

	E-UTRAN Cell Global Identity
	Last known E-UTRAN cell

	E-UTRAN Cell Identity Age
	Time elapsed since the last E-UTRAN Cell Global Identity was acquired

	CSG ID
	Last known CSG ID when the UE was active

	CSG membership
	Last known CSG membership of the UE when the UE was active

	Access mode
	Access mode of last known ECGI when the UE was active

	Authentication Vector
	Temporary authentication and key agreement data that enables an MME to engage in AKA with a particular user. An EPS Authentication Vector consists of four elements:

a) network challenge RAND,

b) an expected response XRES,

c) Key KASME,

d) a network authentication token AUTN.

	UE Radio Access Capability
	UE radio access capabilities.

	MS Classmark 2
	GERAN/UTRAN CS domain core network classmark (used if the MS supports SRVCC to GERAN or UTRAN)

	MS Classmark 3
	GERAN CS domain radio network classmark (used if the MS supports SRVCC to GERAN)

	Supported Codecs
	List of codecs supported in the CS domain (used if the MS supports SRVCC to GERAN or UTRAN)

	UE Network Capability
	UE network capabilities including security algorithms and key derivation functions supported by the UE

	MS Network Capability
	For a GERAN and/or UTRAN capable UE, this contains information needed by the SGSN.

	UE Specific DRX Parameters
	UE specific DRX parameters for A/Gb mode, Iu mode and S1‑mode

	Selected NAS Algorithm
	Selected NAS security algorithm

	Selected AS Algorithm
	Selected AS security algorithms.

	eKSI
	Key Set Identifier for the main key KASME. Also indicates whether the UE is using security keys derived from UTRAN or E-UTRAN security association.

	KASME
	Main key for E-UTRAN key hierarchy based on CK, IK and Serving network identity

	NAS Keys and COUNT
	KNASint, K_NASenc, and NAS COUNT parameter.

	Selected CN operator id
	Selected core network operator identity (to support network sharing as defined in TS 23.251 [24]). 

	Recovery
	Indicates if the 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.

	APN-OI Replacement
	Indicates the domain name to replace the APN-OI when constructing the PDN GW FQDN upon which to perform a DNS resolution. This replacement applies for all the APNs in the subscriber's profile. See TS 23.003 [9] clause 9.1.2 for more information on the format of domain names that are allowed in this field.

	MME IP address for S11
	MME IP address for the S11 interface (used by S‑GW)

	MME TEID for S11
	MME Tunnel Endpoint Identifier for S11 interface.

	S‑GW IP address for S11/S4
	S‑GW IP address for the S11 and S4 interfaces

	S‑GW TEID for S11/S4
	S‑GW Tunnel Endpoint Identifier for the S11 and S4 interfaces.

	SGSN IP address for S3
	SGSN IP address for the S3 interface (used if ISR is activated for the GERAN and /or UTRAN capable UE)

	SGSN TEID for S3
	SGSN Tunnel Endpoint Identifier for S3 interface (used if ISR is activated for the E-UTRAN capable UE)

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

	eNB UE S1AP ID
	Unique identity of the UE within eNodeB.

	MME UE S1AP ID
	Unique identity of the UE within MME.

	Subscribed UE-AMBR
	The Maximum Aggregated uplink and downlink MBR values to be shared across all Non-GBR bearers according to the subscription of the user.

	UE-AMBR
	The currently used Maximum Aggregated uplink and downlink MBR values to be shared across all Non-GBR bearers.

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

	Subscribed RFSP Index
	An index to specific RRM configuration in the E-UTRAN that is received from the HSS.

	RFSP Index in Use
	An index to specific RRM configuration in the E-UTRAN that is currently in use.

	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).

	URRP-MME
	URRP-MME indicating that the HSS has requested the MME to notify the HSS regarding UE reachability at the MME

	CSG Subscription Data
	The CSG Subscription Data is a list of CSG IDs for the visiting PLMN and for each CSG ID optionally an associated expiration date which indicates the point in time when the subscription to the CSG ID expires; an absent expiration date indicates unlimited subscription.

	For each active PDN connection:

	APN in Use
	The APN currently used. This APN shall be composed of the APN Network Identifier and the default APN Operator Identifier, as specified in TS 23.003 [9], clause 9.1.2. Any received value in the APN OI Replacement field is not applied here.

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

	APN Subscribed
	The subscribed APN received from the HSS.

	PDN Type
	IPv4, IPv6 or IPv4v6

	IP Address(es)
	IPv4 address and/or IPv6 prefix

NOTE:
The MME might not have information on the allocated IPv4 address. Alternatively, following mobility involving a pre-release 8 SGSN, this IPv4 address might not be the one allocated to the UE.

	EPS PDN Charging Characteristics
	The charging characteristics of this PDN connection, e.g. normal, prepaid, flat-rate and/or hot billing.

	APN-OI Replacement
	APN level APN-OI Replacement which has same role as UE level APN-OI Replacement but with higher priority than UE level APN-OI Replacement. This is an optional parameter. When available, it shall be used to construct the PDN GW FQDN instead of UE level APN-OI Replacement.

	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.

	PDN GW Address in Use (control plane)
	The IP address of the PDN GW currently used for sending control plane signalling.

	PDN GW TEID for S5/S8 (control plane)
	PDN GW Tunnel Endpoint Identifier for the S5/S8 interface for the control plane.

	MS Info Change Reporting Action
	Need to communicate change in User Location Information to the PDN GW with this EPS bearer Context.

	CSG Information Reporting Action
	Need to communicate change in User CSG Information to the PDN GW with this EPS bearer Context.

This field denotes separately whether the MME/SGSN are requested to send changes in User CSG Information for (a) CSG cells, (b) hybrid cells in which the subscriber is a CSG member and (c) hybrid cells in which the subscriber is not a CSG member.

	EPS subscribed QoS profile
	The bearer level QoS parameter values for that APN's default bearer (QCI and ARP) (see clause 4.7.3).

	Subscribed APN-AMBR
	The Maximum Aggregated uplink and downlink MBR values to be shared across all Non-GBR bearers, which are established for this APN, according to the subscription of the user.

	APN-AMBR
	The Maximum Aggregated uplink and downlink MBR values to be shared across all Non-GBR bearers, which are established for this APN, as decided by the PDN GW.

	PDN GW GRE Key for uplink traffic (user plane)
	PDN GW assigned GRE Key for the S5/S8 interface for the user plane for uplink traffic. (For PMIP-based S5/S8 only)

	Default bearer
	Identifies the EPS Bearer Id of the default bearer within the given PDN connection.

	For each bearer within the PDN connection:

	EPS Bearer ID 
	An EPS bearer identity uniquely identifies an EP S bearer for one UE accessing via E-UTRAN

	TI
	Transaction Identifier

	IP address for S1-u
	IP address of the S‑GW for the S1-u interfaces.

	TEID for S1u
	Tunnel Endpoint Identifier of the S‑GW for the S1-u interface.

	PDN GW TEID for S5/S8 (user plane)
	P‑GW Tunnel Endpoint Identifier for the S5/S8 interface for the user plane. (Used for S‑GW change only).

NOTE:
The PDN GW TEID is needed in MME context as S‑GW relocation is triggered without interaction with the source S‑GW, e.g. when a TAU occurs. The Target S‑GW requires this Information Element, so it must be stored by the MME.

	PDN GW IP address for S5/S8 (user plane)
	P GW IP address for user plane for the S5/S8 interface for the user plane. (Used for S‑GW change only).

NOTE:
The PDN GW IP address for user plane is needed in MME context as S‑GW relocation is triggered without interaction with the source S‑GW, e.g. when a TAU occurs. The Target S GW requires this Information Element, so it must be stored by the MME.

	EPS bearer QoS
	QCI and ARP

optionally: GBR and MBR for GBR bearer

	TFT
	Traffic Flow Template. (For PMIP-based S5/S8 only)

	QoS Profile Negotiated
	If the UE supports A/Gb mode and/or Iu mode the QoS Profile Negotiated, including both Rel-97/98 QoS attributes and Rel-99 QoS attributes shall be stored in the MME.
NOTE:
The QoS Profile Negotiated is needed in the EPS Bearer Context to be sent over S3 and S10 in Context Response and Forward Relocation Request. 


Table 5.7.2-2: MME Emergency Configuration Data

The MME Emergency Configuration Data is used instead of UE subscription data received from the HSS, for all emergency bearer services that are established by an MME on UE request.

	Field
	Description

	Emergency Access Point Name (em APN)
	A label according to DNS naming conventions describing the access point used for Emergency PDN connection (wild card not allowed).

	Emergency QoS profile
	The bearer level QoS parameter values for Emergency APN's default bearer (QCI and ARP). The ARP is an ARP value reserved for emergency bearers.

	Emergency APN-AMBR
	The Maximum Aggregated uplink and downlink MBR values to be shared across all Non-GBR bearers, which are established for the Emergency APN, as decided by the PDN GW.

	Emergency PDN GW identity
	The statically configured identity of the PDN GW used for emergency APN. The PDN GW identity may be either an FQDN or an IP address.

	Non-3GPP HO Emergency PDN GW identity
	The statically configured identity of the PDN GW used for emergency APN when a PLMN supports handover to non-3GPP access. The PDN GW identity may be either an FQDN or an IP address.(NOTE 1)

	NOTE-1:
The FQDN always resolves to one PDN GW.


NOTE:
QCI for Emergency APN's default bearer is set per operator configuration.

**************** End of First Change *************************
***************** Start of Second Change ***********************
Annex E (normative):
Mapping between EPS and Release 99 QoS parameters

This annex specifies how the QoS parameter values of an EPS bearer are mapped to/from the Release 99 QoS parameter values of a PDP context in PDN-GW, S4-SGSN and MME.

The following mapping rules hold:

-
There is a one-to-one mapping between an EPS bearer and a PDP context.

-
When EPS bearer QoS parameters are mapped to Release 99 QoS parameters the pre-emption capability and the pre-emption vulnerability information of the EPS bearer ARP are ignored and the priority of the EPS bearer parameter ARP is mapped to the Release 99 bearer parameter ARP, as described in table E.1.

Table E.1: Mapping of EPS bearer ARP to Release 99 bearer parameter ARP

	EPS

Bearer ARP Priority Value
	Release 99 bearer parameter

ARP Value

	1 to H
	1

	H+1 to M
	2

	M+1 to 15
	3



When Release 99 QoS parameters are mapped to EPS bearer QoS parameters the pre-emption capability and the pre-emption vulnerability information of the EPS bearer ARP are set based on operator policy in the entity that performs the mapping. The Release 99 bearer parameter ARP is mapped to the priority level information of the EPS bearer parameter ARP as described in table E.2.

Table E.2: Mapping of Release 99 bearer parameter ARP to EPS bearer ARP

	Release 99 bearer parameter

ARP Value
	EPS

Bearer ARP Priority Value

	1
	1

	2
	H+1

	3
	M+1



The values of H (high priority) and M (medium priority) can be set according to operator requirements to ensure proper treatment of users with higher priority level information. The minimum value of H is 1. The minimum value of M is H+1.


From Release 9 onwards, the priority of the EPS bearer parameter ARP is mapped one-to-one to/from the Evolved ARP parameter of a PDP context, if the network supports this parameter.

NOTE 1:
The setting of the values for H and M may be based on the SGSN mapping from the Release 99 bearer parameter ARP to the ARP parameter that is used for UTRAN/GERAN.

NOTE 2:
After a handover from UTRAN/GERAN to E-UTRAN the ARP parameter of the EPS bearer can be modified by the P‑GW to re-assign the appropriate priority level, pre-emption capability and pre-emption vulnerability setting.

NOTE 3:
A mapping from the EPS bearer parameter ARP to the Release 99 bearer parameter ARP is not required for a P‑GW when connected to an SGSN via Gn/Gp as any change of the bearer ARP parameter may get overwritten by the SGSN due to subscription enforcement. However, the P‑GW should not combine services with different EPS bearer ARP values onto the same PDP context to enable a modification of the bearer ARP without impacting the assignment of services to bearers after a handover to E-UTRAN.

-
The EPS bearer parameters GBR and MBR of a GBR EPS bearer are mapped one-to-one to/from the Release 99 bearer parameters GBR and MBR of a PDP context associated with Traffic class 'conversational' or 'streaming'.

-
When EPS bearer QoS parameters are mapped to Release 99 QoS parameters the Release 99 bearer parameter MBR of PDP contexts associated with Traffic Class 'interactive' or 'background' is set equal to the value of the authorized APN-AMBR. If the APN-AMBR is modified while the UE accesses the EPS through E‑UTRAN, the UE shall also set the Release 99 bearer parameter MBR to the new APN-AMBR value for all non-GBR PDP contexts of this PDN connection. The P‑GW shall enforce the APN-AMBR across all PDP contexts with Traffic Class 'interactive' and 'background' for that APN. The MME or S4-SGSN may attempt to transfer APN-AMBR and UE-AMBR to a Gn/Gp SGSN

-
When Release 99 QoS parameters are mapped to EPS bearer QoS parameters the AMBR for the corresponding APN shall be set equal to the MBR value of the subscribed QoS profile. At handover from a Gn/Gp SGSN the MME or S4-SGSN shall provide this APN-AMBR value, if not explicitly received from the Gn/Gp SGSN, to the Serving GW and the PDN GW for each PDN connection. It is required that the subscribed MBR in the HLR/HSS is set to the desired APN-AMBR value for all subscribed APNs which may lead to a selection of a P‑GW. The UE derives the APN-AMBR from the value of the MBR of a PDP context created by the PDP Context Activation Procedure as described in TS 23.060 [7].

NOTE 5:
If the pre-Rel-8 UE with the updated subscribed MBR is connected to a GGSN, the GGSN can downgrade the MBR of the PDP contexts based on either local policy or PCC (where the MBR per QCI information is provided to the PCEF).

NOTE 6:
From Release 9 onwards, the APN-AMBR is available on Gn/Gp.

-
For handover from a Gn/Gp SGSN and if the MME does not receive AMBR values from the Gn/Gp SGSN, the MME provides a local UE-AMBR to the eNodeB until MME gets the EPS subscribed UE-AMBR. When the MME gets the subscribed UE‑AMBR value from the HSS, it calculates the UE-AMBR (UE-AMBR=MIN(subscribed UE-AMBR, sum APN-AMBR of all active APNs)). Then it compares this value with the local UE-AMBR and of the local UE-AMBRs is different from the corresponding derived UE-AMBR, the MME initiates HSS Initiated Subscribed QoS Modification procedure to notify the derived UE-AMBR to the eNodeB.

NOTE 7:
The local UE-AMBR may be for example based on the summing up of the APN-AMBR values of all a active APNs of the UE or on internal configuration.

-
A standardized value of the EPS bearer parameter QCI is mapped one-to-one to/from values of the Release 99 parameters Traffic Class, Traffic Handling Priority, Signalling Indication, and Source Statistics Descriptor as shown in Table E.3.

NOTE 8:
When mapping to QCI=2 or QCI=3, the Release 99 parameter Transfer Delay is used in addition to the four Release 99 parameters mentioned above.

-
When EPS bearer QoS parameters are mapped to Release 99 QoS parameters the setting of the values of the Release 99 parameters Transfer Delay and SDU Error Ratio is derived from the corresponding QCI's Packet Delay Budget and Packet Loss Rate, respectively. When Packet Loss Rate parameter is further mapped to Release 99 QoS parameter Reliability Class (TS 23.107 [59], table 7), the Residual BER is considered <= 2*10-4. Also when Release 99 QoS parameters are mapped to EPS bearer QoS parameters the values of the Release 99 parameter SDU Error Ratio are ignored.

-
The setting of the values of all other Release 99 QoS is based on operator policy pre-configured in the MME and S4-SGSN.

-
In networks that support mobility from E‑UTRAN to UTRAN/GERAN, if the UE has indicated support of UTRAN or GERAN, the EPS network shall provide the UE with the Release 99 QoS parameters in addition to the EPS bearer QoS parameters within EPS bearer signalling.
-
The QoS Profile Negotiated, including rel-99 QoS parameters, shall be sent to the target node in Context Response and Forward Relocation Request (Table 5.7.2-1 and TS 23.060 [7], table 6) on S3, S10 and S16. The target node should based on the QoS Profile Negotiated know if the correct mapping is done in the source node. If the source node does not support sending QoS Profile Negotiated in Context Response and Forward Relocation Request or if the target node detects that incorrect mapping is performed in the source node, the target node should update the UE.
Table E.3: Mapping between standardized QCIs and Release 99 QoS parameter values

	QCI
	Traffic
Class
	Traffic
Handling
Priority
	Signalling
Indication
	Source
Statistics
Descriptor

	1
	Conversational
	N/A
	N/A
	Speech

	2
	Conversational
	N/A
	N/A
	Unknown (NOTE 1)

	3
	Conversational
	N/A
	N/A
	Unknown (NOTE 2)

	4
	Streaming
	N/A
	N/A
	Unknown (NOTE 3)

	5
	Interactive
	1
	Yes
	N/A

	6
	Interactive
	1
	No
	N/A

	7
	Interactive
	2
	No
	N/A

	8
	Interactive
	3
	No
	N/A

	9
	Background
	N/A
	N/A
	N/A

	NOTE°1:
When QCI 2 is mapped to Release 99 QoS parameter values, the Transfer Delay parameter is set to 150 ms. When Release 99 QoS parameter values are mapped to a QCI, QCI 2 is used for conversational/unknown if the Transfer Delay parameter is greater or equal to 150 ms.

NOTE°2:
When QCI 3 is mapped to Release 99 QoS parameter values, the Transfer Delay parameter is set to 80 ms as the lowest possible value, according to TS 23.107 [59]. When Release 99 QoS parameter values are mapped to a QCI, QCI 3 is used for conversational/unknown if the Transfer Delay parameter is lower than 150 ms.

NOTE 3:
When QCI 4 is mapped to Release 99 QoS parameter values, it is mapped to Streaming/Unknown. When Release 99 QoS parameter values are mapped to a QCI, Streaming/Unknown and Streaming/Speech are both mapped to QCI 4.


**************** End of Second Change *************************
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