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7.2
Tunnel Management Messages

A node shall include the Recovery information element if it is in contact with the peer for the first time or the node has restarted recently and the new Restart Counter value has not yet been indicated to the peer. The peer receiving the Recovery information element shall handle it as when an Echo Response message is received but shall consider the rest of the message in accordance with the message semantics and parameters. 
Editor’s Note: The CSID Information Element for partial failure handling is specified for some of the messages. The rest of the messages that may need to carry the CSID IE are FFS. 
7.2.1
Create Session Request

The Create Session Request message shall be sent on the S11 interface by the MME to the SGW, and on the S5/S8 interface by the SGW to the PGW as part of the procedures:

-
E-UTRAN Initial Attach

-
UE requested PDN connectivity

The message shall  also be sent on the S11 interface by the MME to the SGW as part of the procedures:

-
Tracking Area Update procedure with Serving GW change

-
S1/X2-based handover with SGW change

-
UTRAN Iu mode to E-UTRAN Inter RAT handover with SGW change

-
GERAN A/Gb mode to E-UTRAN Inter RAT handover with SGW change

and on the S4 interface by the SGSN to the SGW as part of the procedures:

-
Routing Area Update with MME interaction and with SGW change

-
E-UTRAN to UTRAN Iu mode Inter RAT handover with SGW change

-
E-UTRAN to GERAN A/Gb mode Inter RAT handover with SGW change

-
Serving RNS relocation
-
Combined hard handover and SRNS relocation
-
Combined Cell / URA update and SRNS relocation
-
Enhanced serving RNS relocation with SGW relocation
-
PDP Context activation
Table 7.2.1-1: Information Elements in a Create Session Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	IMSI
	M
	None
	IMSI
	0

	MSISDN
	C
	In case of E-UTRAN Initial Attach it shall be included on S11 if provided in the subscription data from the HSS and it shall be included on 

S5/S8  if provided by the MME

In case of UE Requested PDN Connectivity it shall be included if the MME has it stored for that UE
	MSISDN
	0

	ME Identity (MEI)
	C
	The MME shall include ME Identity (MEI) IE, if available.
	MEI
	0

	User Location Info (ULI)
	C
	Shall be included for E-UTRAN initial attach and UE requested PDN connectivity.
	ULI
	0

	Serving Network
	C
	Shall be included for E-UTRAN initial attach and UE requested PDN connectivity. 
	Serving Network
	0

	RAT Type
	M
	None
	RAT Type
	0

	Indication Flags
	M
	Applicable flags:

S5/S8 Protocol Indicator: shall be used on S11/S4 and set according to the protocol chosen to be used on S5/S8

Dual Address Bearer Flag: shall be set to 1 when the UE requests PDN type IPv4v6 and all SGSNs which the UE may be handed over to  support dual addressing, which is determined based on node pre-configuration by the operator

Handover Indication: shall be set in E-UTRAN Initial Attach or in UE Requested PDN Connectivity if the UE comes from non-3GPP access

Operation Indication: shall be set in TAU/RAU
	Indication
	0

	Sender F-TEID for Control Plane
	M
	None
	F-TEID
	0

	PGW S5/S8 Address for Control Plane or PMIP
	C
	Shall be sent on S11 / S4. TEID or GRE Key is set to "0" in the E-UTRAN initial attach and UE requested PDN connectivity procedures.
	F-TEID
	1

	Access Point Name (APN)
	C
	Shall be included for E-UTRAN initial attach and UE requested PDN connectivity.
	APN
	0

	Selection Mode
	C
	Shall be included for E-UTRAN initial attach and UE requested PDN connectivity. It indicates whether a subscribed APN or a non subscribed APN chosen by the MME was selected.
	Selection Mode
	0

	PDN Type
	M
	Shall be set to IPv4, IPv6 or IPv4v6, This is based on the subscription record retrieved from the HSS.
	PDN Type
	0

	PDN Address Allocation (PAA)
	C
	Included for E-UTRAN initial attach and UE requested PDN connectivity.

The PDN type field in the PAA is set based on the UE request.

In case of static IP address assignment, the MME shall set the IPv4 address and/or IPv6 prefix length and IPv6 address if available.

If static IP address assignment is not used, the the IPv4 address shall be set to 0.0.0.0, and IPv6 Prefix Length and IPv6 address shall all be set to zero.
	PAA
	0

	Maximum APN Restriction
	M
	Denotes the most stringent restriction as required by any already active bearer context. If there are no already active bearer contexts, this value is set to the least restrictive type
	APN Restriction
	0

	Aggregate Maximum Bit Rate (APN-AMBR)
	C
	This IE represents the APN-AMBR. It shall be included for E-UTRAN initial attach and UE requested PDN connectivity.
	AMBR
	0

	Protocol Configuration Options (PCO)
	O
	Not applicable to TAU/RAU/Handover
	PCO
	0

	Bearer Contexts
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.

One bearer shall be included for "eUTRAN Initial Attach" or "UE requested PDN Connectivity";

One or more bearers shall be included for Handover/TAU with SGW change
	Bearer Context 
	0

	Bearer Contexts to be removed
	C
	Shall be included on S4/S11 in mobility cases where any of the bearers existing before the mobility procedure will be deactived as consequence of the mobility procedure.

For each of those bearers an IE with this type and instance values shall be included.
	Bearer Context
	1

	Trace Information
	C
	This IE includes Trace Reference, Trace Type, Trigger Id, OMC Identity.

Shall be included if SGW and/or PGW is activated [18].
	Trace Information
	0

	Recovery
	C
	Included if contacting the peer for the first time 
	Recovery
	0

	MME-FQ-CSID
	O
	Optionally included by MME on S11. Shall be forwarded by SGW on S5/S8.
	FQ-CSID
	0

	SGW-FQ-CSID
	O
	Optionally included by SGW on S5/S8.
	FQ-CSID
	1 

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.1-2: Bearer Context to be createdwithin Create Session Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	UL TFT
	O
	None
	Bearer TFT
	0

	DL TFT
	O
	None
	Bearer TFT
	1

	S1-U eNodeB F-TEID
	C
	Shall be included on S11 at eUTRAN handover/TAU
	F-TEID
	0

	S4-U SGSN F-TEID
	C
	Shall be included on S4
	F-TEID
	1

	S5/8-U SGW F-TEID
	C
	Included on S5/S8 at "eUTRAN Initial Attach" or "UE Requested PDN Connectivity"
	F-TEID
	2

	Bearer Level QoS
	M
	None
	Bearer QoS
	0

	Charging Characteristics
	C
	Shall be included according to 3GPP TS 32.251 [8]
	Charging Characteristics
	0

	Bearer Flags
	O
	Applicable flags:

· PPC (Prohibit Payload Compression)
	Bearer Flags
	0


Table 7.2.1-3: Bearer Context to be removed within Create Session Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	S4-U SGSN F-TEID
	C
	Shall be sent on S4
	F-TEID
	1


7.2.2
Create Session Response

The Create Session Response message shall be sent on the S11 interface by the SGW to the MME, and on the S5/S8 interface by the PGW to the SGW as part of the procedures:

-
E-UTRAN Initial Attach

-
UE requested PDN connectivity

The message shall   also be sent on the S11 interface by the SGW to the MME as part of the procedures:

-
Tracking Area Update procedure with Serving GW change

-
S1/X2-based handover with SGW change

-
UTRAN Iu mode to E-UTRAN Inter RAT handover with SGW change

-
GERAN A/Gb mode to E-UTRAN Inter RAT handover with SGW change

and on the S4 interface by the SGW to the SGSN as part of the procedures:
-
Routing Area Update with MME interaction and with SGW change

-
E-UTRAN to UTRAN Iu mode Inter RAT handover with SGW change

-
E-UTRAN to GERAN A/Gb mode Inter RAT handover with SGW change

-
Serving RNS relocation
-
Combined hard handover and SRNS relocation
-
Combined Cell / URA update and SRNS relocation
-
Enhanced serving RNS relocation with SGW relocation
-
PDP Context activation
Table 7.2.2-1: Information Elements in a Create Session Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	BCM
	C
	Shall be included if this message is part of the procedure PDP Context Activation using S4
	Bearer Control Mode
	0

	Change Reporting Action 
	C
	Shall be sent on S4 if the MS Info Change Reporting mechanism is to be used for this subscriber in the SGSN
	Change Reporting Action
	0

	Sender F-TEID for Control Plane
	C
	Shall be sent on S11. On S5/S8 it is not needed because its content would be identical to the IE PGW S5/S8 Address for Control Plane or PMIP
	F-TEID
	0

	PGW S5/S8 Address for Control Plane or PMIP
	M
	Shall include the TEID in the GTP based S5/S8 case and the GRE key in the PMIP based S5/S8 case.
	F-TEID
	1

	PDN Address Allocation (PAA)
	C
	Shall be included for E-UTRAN initial attach and UE requested PDN connectivity.
	PAA
	0

	APN Restriction
	M
	Denotes the restriction on the combination of types of APN for the APN associated with this EPS bearer Context.
	APN Restriction
	0

	Aggregate Maximum Bit Rate (APN-AMBR)
	C
	This IE represents the APN-AMBR. Shall be included if the received APN-AMBR has been modified by the PCRF
	AMBR
	0

	Protocol Configuration Options (PCO)
	O
	Not applicable to TAU/RAU
	PCO
	0

	Bearer Contexts created
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.
One bearer shall be included for "eUTRAN Initial Attach" or "UE Requested PDN Connectivity"

One or more created bearers shall be included for Handover/TAU with SGW change
	Bearer Context 
	0

	Bearer Contexts marked for removal
	C
	Shall be included on S4/S11 in mobility cases where any of the bearers existing before the mobility procedure will be deactived as consequence of the mobility procedure.

For each of those bearers an IE with this type and instance values shall be included.
	Bearer Context
	1

	Trace Information
	C
	This IE includes Trace Reference, Trace Type, Trigger Id, OMC Identity.

Shall be included if SGW and/or PGW is activated [18]..
	Trace Information
	0

	Recovery
	C
	Shall be included If contacting the peer for the first time 
	Recovery
	0

	PGW-FQ-CSID
	O
	Optionally included by PGW on S5/S8. Shall be forwarded by SGW on S11.
	FQ-CSID
	2

	SGW-FQ-CSID
	O
	Optionally included by SGW on S11.
	FQ-CSID
	1

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.2-2: Bearer Context Createdwithin Create Session Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0

	UL TFT
	O
	None
	Bearer TFT
	0

	DL TFT
	O
	None
	Bearer TFT
	1

	S1-U SGW F-TEID
	C
	Shall be included on S11 if S1 is used
	F-TEID
	0

	S4-U SGW F-TEID
	C
	Shall be included on S11 if S4 is used
	F-TEID
	1

	S5/8-U PGW F-TEID
	C
	Included in "eUTRAN Initial Attach" or "UE Requested PDN Connectivity
	F-TEID
	2

	S12 SGW F-TEID
	C
	Shall be included on S11 if S12 is used
	F-TEID
	3

	Bearer Level QoS
	C
	Shall be included if the received QoS parameters have been modified
	Bearer QoS
	0

	Charging Id
	M
	None
	Charging Id
	0

	Bearer Flags
	O
	Applicable flags:

· PPC (Prohibit Payload Compression)
	Bearer Flags
	0


Table 7.2.2-3: Bearer Context marked to be removed within Create Session Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


7.2.3
Create Bearer Request

The Create Bearer Request message shall be sent on the S5/S8 interface by the PGW to the SGW and on the S11 interface by the SGW to the MME as part of the Dedicated Bearer Activation procedure.
The message shall also be sent on the S5/S8 interface by the PGW to the SGW and on the S4 interface by the SGW to the SGSN as part of the Secondary PDP Context Activation procedure or the Network Requested Secondary PDP Context Activation procedure.

Table 7.2.3-1: Information Elements in a Create Bearer Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Procedure Transaction Id (PTI)
	C
	Shall besent when the procedure was initiated by a UE Requested Bearer Resource Modification Procedure. 

PTI shall be the same as the one used in the corresponding Bearer Resource Command
	RAT Type
	0

	Linked Bearer Identity (LBI)
	M
	Used to identify the PDN connection
	EBI
	0

	APN Aggregate Maximum Bit Rate (APN-AMBR)
	C
	This IE shall be  included when the P-GW initiates a create bearer  procedure in case of policy updates due to the creation of non GBR flows
	AMBR
	0

	Protocol Configuration Options (PCO)
	O
	None
	PCO
	0

	Bearer Contexts
	M
	 Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.
	Bearer Context 
	0

	PGW-FQ-CSID
	O
	Optionally included by PGW on S5/S8. Shall be forwarded by SGW on S11.
	FQ-CSID
	2

	SGW-FQ-CSID
	O
	Optionally included by SGW on S11.
	FQ-CSID
	1

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.3-2: Bearer Context within Create Bearer Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	Shall be set to 0 
	EBI
	0

	UL TFT
	M
	None
	Bearer TFT
	0

	DL TFT
	C
	Shall be sent for PMIP based S5/S8
	Bearer TFT
	1

	S1-U SGW F-TEID
	C
	Shall be sent on S11 if the S1-U interface is used
	F-TEID
	0

	S5/8-U PGW F-TEID
	C
	Shall be sent on S5/S8
	F-TEID
	1

	S12 SGW F-TEID
	C
	Shall be sent on S4 if the S12 interface is used
	F-TEID
	2

	Bearer Level QoS
	M
	None
	Bearer QoS
	0

	Charging Characteristics
	C
	Shall be included according to 3GPP TS 32.251 [8]
	Charging Characteristics
	0

	Charging Id
	M
	None
	Charging Id
	0

	Bearer Flags
	O
	Applicable flags:

· PPC (Prohibit Payload Compression)
	Bearer Flags
	0


7.2.4
Create Bearer Response

The Create Bearer Response message shall be sent on the S5/S8 interface by the SGW to the PGW, and on the S11 interface by the MME to the SGW as part of the Dedicated Bearer Activation procedure.
The message shall also be sent on the S5/S8 interface by the SGW to the PGW and on the S4 interface by the SGSN to the SGW as part of Secondary PDP Context Activation procedure or the Network Requested Secondary PDP Context Activation procedure.

Table 7.2.4-1: Information Elements in a Create Bearer Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Bearer Contexts
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.
	Bearer Context 
	0

	MME-FQ-CSID
	O
	Optionally included by MME on S11. Shall be forwarded by SGW on S5/S8. 
	FQ-CSID
	0

	SGW-FQ-CSID
	O
	Optionally included by SGW on S5/S8.
	FQ-CSID
	1 

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.4-2: Bearer Context within Create Bearer Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0

	S1 eNodeB F-TEID
	C
	Shall be sent  on S11 if the S1-U interface is used
	F-TEID
	0

	S1 SGW F-TEID
	C
	Shall be sent on S11. It may be used to correlate the bearers with those in the Create Bearer Request
	F-TEID
	1

	S5/8-U SGW F-TEID
	C
	Shall be sent on S5/S8
	F-TEID
	2

	S5/8-U PGW F-TEID
	C
	Shall be sent on S5/S8. It may be used to correlate the bearers with those in the Create Bearer Request
	F-TEID
	3

	S12 RNC F-TEID
	C
	Shall be sent on S4 if the S12 interface is used
	F-TEID
	4


7.2.5
Bearer Resource Command

A Bearer Resource Command message shall be sent from a MME to a SGW and forwarded to PGW as a part of the UE requested bearer resource modification procedure. 
The message shall also be sent on S4 interface by a SGSN to a SGW and on S5/S8 interface by a SGW to a PGW as part of MS initiated modification procedure, secondary PDP context activation procedure.

Table 7.2.5--1 specifies the presence of the IEs in the message.

Table 7.2.5-1: Information Elements in a Bearer Resource Command
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	
	
	
	
	

	Linked EPS Bearer ID (LBI)
	M
	None
	LBI
	0

	Procedure Transaction Id (PTI)
	M
	None
	PTI
	0

	Flow Quality of Service (Flow QoS)
	C
	Not included for Bearer resource release.
	Flow QoS
	0

	Traffic Aggregate Description (TAD)
	M
	The TAD consists of the description of the packet filter(s) for traffic flow aggregate.
	TAD
	0

	Private Extension
	O
	None
	Private Extension
	VS


7.2.6
Bearer Resource Failure Indication

A Bearer Resource Failure Indication shall be sent by PGW to SGW and forwarded to MME to indicate failure of UE requested bearer resource modification procedure.

The message shall also be sent by a PGW to a SGW and forwarded to a SGSN as part of failure of MS initiated modification procedure, secondary PDP context activation procedure.

Table 7.2.6-1 specifies the presence of the IEs in the message.

Possible Cause values are:

· "No resources available".

· "No memory is available".

· "Missing or unknown APN".

· "User authentication failed".

· "System failure".

· "Semantic error in the TAD operation".

· "Syntactic error in the TAD operation".

· "Semantic errors in packet filter(s)".

· "Syntactic errors in packet filters(s)".

· "Mandatory IE incorrect".

· "Mandatory IE missing".

· "Optional IE incorrect".

· "Invalid message format".

· "APN access denied – no subscription".

Table 7.2.6-1: Information Elements in a Bearer Resource Failure Indication

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Linked EPS Bearer ID
	M
	None
	EBI
	0

	Procedure Transaction ID (PTI)
	M
	None
	PTI
	0

	Recovery
	O
	 None
	Recovery
	0

	Private Extension
	O
	None
	Private Extension
	VS


7.2.7
Modify Bearer Request

The Modify Bearer Request message is sent on S11 by the MME to the SGW and on S5/S8 by the SGW to the PGW as part of the procedures:

-
E-UTRAN Tracking Area Update without SGW Change

-
UE triggered Service Request

-
Inter eNodeB handover with MME relocation

-
UTRAN Iu mode to E-UTRAN Inter RAT handover

-
GERAN A/Gb mode to E-UTRAN Inter RAT handover

-
UE requested PDN connectivity

-
3G SGSN to MME combined hard handover and SRNS relocation procedure
It is also sent on S4 by the SGSN to the SGW and on S5/S8 by the SGW to the PGW as part of the procedures:

-
Routeing Area Update with MME interaction and without SGW change

-
Routeing Area Update with MME interaction and with SGW change

-
Inter SGSN Routeing Area Update Procedure and Combined Inter SGSN RA / LA Update to S4 SGSNs
-
Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure
-
Iu mode RA Update Procedure
-
Serving RNS Relocation Procedure 
-
Combined Hard Handover and SRNS Relocation Procedure
-
Combined Cell / URA Update and SRNS Relocation Procedure
-
Enhanced Serving RNS Relocation without SGW relocation
-
UE Initiated Service Request Procedure
-
Iu mode to A/Gb mode Intra SGSN Change
-
A/Gb mode to Iu mode Intra SGSN Change
-
Iu mode to A/Gb mode Inter-SGSN Change
-
A/Gb mode to Iu mode Inter-SGSN Change
-
Paging Response with no established user plane on S4
-
PDP Context Activation Procedure

on S4 by the SGSN to the SGW as part of:

-
READY to STANDBY transition within the network

-
RAB Release Procedure

-
Iu Release Procedure

-
RAB Assignment Procedure

on S11 by the MME to the SGW as part of:

-
E-UTRAN Initial Attach

-
S1 release procedure
and on S5/S8 by the SGW to the PGW as part of:

-
Tracking Area Update procedure with Serving GW change

-
Inter eNodeB handover without MME relocation, with Serving GW relocation

-
E-UTRAN to UTRAN Iu mode Inter RAT handover

-
E-UTRAN to GERAN A/Gb mode Inter RAT handover

-
Gn/Gp SGSN to MME Tracking Area Update

-
Enhanced Serving RNS Relocation with SGW relocation

Table 7.2.7-1: Information Elements in a Modify Bearer Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	ME Identity (MEI)
	C
	Shall be sent on S5/S8 in case of Gn/Gp SGSN to MME TAU
	MEI
	0

	User Location Info (ULI)
	O
	None
	ULI
	0

	Serving Network
	C
	Shall be sent in case of TAU with MME change

Sent in case of RAU with MME interaction
	Serving Network
	0

	RAT Type
	C
	Shall be sent on S11 in case of TAU with MME change, UE triggered Service Request and I-RAT Handover.

Shall be sent on S5/S8 in case of RAT type change.

Shall be sent on S4 in case of RAU with MME interaction
	RAT Type
	0

	Indication Flags
	M
	Applicable flags:

· ISRAI: Shall be used on S11 in case of TAU without MME change and in case of IRAT handover. Shall be used on S4 in case of RAU with MME interaction

· Handover Indication: Shall be set in E-UTRAN Initial Attach or in UE Requested PDN Connectivity if the UE comes from non-3GPP access

· Scope Indication: Shall be used on S11 in case of S1 release procedure to release all S1-U bearers for the UE
	Indication
	0

	Sender F-TEID for Control Plane
	C
	Shall be sent on S11
	F-TEID
	0

	PGW S5/S8 Address for Control Plane or PMIP
	C
	Shall be sent on S11 in case of Handover or TAU
	F-TEID
	1

	Aggregate Maximum Bit Rate (APN-AMBR)
	C
	APN-AMBR shall be sent in case of 3G SGSN to MME combined hard handover and SRNS relocation procedure
	AMBR
	0

	Delay Downlink Packet Notification Request
	C
	Shall be sent on S11 in case of UE triggered Service Request
	Delay Value
	0

	Bearer Contexts to be modified
	C
	Shall be sent if the indication flag "Scope Indication" Is not set.

Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers to be modified
	Bearer Context
	0

	Bearer Contexts to be removed
	C
	Shall be included on S4/S11 in mobility cases where any of the bearers existing before the mobility procedure will be deactived as consequence of the mobility procedure.

For each of those bearers an IE with this type and instance values shall be included.
	Bearer Context
	1

	MME-FQ-CSID
	O
	Optionally included by MME on S11. Shall be forwarded by SGW on S5/S8.  
	FQ-CSID
	0

	SGW-FQ-CSID
	O
	Optionally included by SGW on S5/S8.
	FQ-CSID
	1 

	Recovery
	C
	Included if contacting the peer for the first time 
	Recovery
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.7-2: Bearer Context to be modified within Modify Bearer Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	NSAPI
	C
	Sent in case of 3G SGSN to MME combined hard handover and SRNS relocation procedure
	NSAPI
	0

	S1 eNodeB F-TEID
	C
	Sent on S11 if S1-U is being used:

· at eUTRAN initial attach

· at UE triggered Service Request

· in all handover cases
	F-TEID
	0

	S5/8-U SGW F-TEID
	C
	Sent on S5/S8 at Handover or TAU
	F-TEID
	1

	S5/8-U PGW F-TEID
	C
	Handover/TAU (S11) in case of GTP based S5/S8

IRAT-Handover (S11) in case of GTP based S5/S8
	F-TEID
	2

	S12 RNC F-TEID
	C
	Sent on S11 if S12 is being used
	F-TEID
	3

	Bearer Level QoS
	C
	Sent on S11 at TAU without SGW change
	Bearer QoS
	0

	Charging Characteristics
	C
	To be included according to 3GPP TS 32.251 [8]
	Charging Characteristics
	0

	Charging Id
	C
	Sent on S11 in case of SGW change
	Charging Id
	0


Table 7.2.7-3: Bearer Context to be removed within Modify Bearer Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0


. 

7.2.8
Modify Bearer Response

The Modify Bearer Request message is sent on S11 by the SGW to the MME and on S5/S8 by the PGW to the SGW as part of the procedures:

-
E-UTRAN Tracking Area Update without SGW Change

-
UE triggered Service Request

-
Inter eNodeB handover with MME relocation

-
UTRAN Iu mode to E-UTRAN Inter RAT handover

-
GERAN A/Gb mode to E-UTRAN Inter RAT handover

-
UE requested PDN connectivity

-
3G SGSN to MME combined hard handover and SRNS relocation procedure
It is also sent on S4 by the SGW to the SGSN and on S5/S8 by the PGW to the SGW as part of the procedures:

-
Routeing Area Update with MME interaction and without SGW change

-
Routeing Area Update with MME interaction and with SGW change

-
Inter SGSN Routeing Area Update Procedure and Combined Inter SGSN RA / LA Update to S4 SGSNs

-
Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

-
Iu mode RA Update Procedure

-
Serving RNS Relocation Procedure 

-
Combined Hard Handover and SRNS Relocation Procedure

-
Combined Cell / URA Update and SRNS Relocation Procedure

-
Enhanced Serving RNS Relocation without SGW relocation

-
UE Initiated Service Request Procedure

-
Iu mode to A/Gb mode Intra SGSN Change

-
A/Gb mode to Iu mode Intra SGSN Change

-
Iu mode to A/Gb mode Inter-SGSN Change

-
A/Gb mode to Iu mode Inter-SGSN Change

-
Paging Response with no established user plane on S4

-
PDP Context Activation Procedure

on S11 by the SGW to the MME as part of:

-
E-UTRAN Initial Attach

-
S1 release procedure

on S4 by the SGSN to the SGW as part of:

-
READY to STANDBY transition within the network

-
RAB Release Procedure

-
Iu Release Procedure

-
RAB Assignment Procedure

and on S5/S8 by the PGW to the SGW as part of:

-
Tracking Area Update procedure with Serving GW change

-
Inter eNodeB handover without MME relocation, with Serving GW relocation

-
E-UTRAN to UTRAN Iu mode Inter RAT handover

-
E-UTRAN to GERAN A/Gb mode Inter RAT handover

-
Gn/Gp SGSN to MME Tracking Area Update

-
Enhanced Serving RNS Relocation with SGW relocation

Table 7.2.8-1: Information Elements in a Modify Bearer Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	MSISDN
	C
	Shall be included by the PGW if it is stored in its UE context
	MSISDN
	0

	Sender F-TEID for Control Plane
	C
	Shall be sent on S11. On S5/S8 it is not needed because its content would be identical to the IE PGW S5/S8 Address for Control Plane or PMIP
	F-TEID
	0

	PGW S5/S8 Address for Control Plane or PMIP
	M
	Shall include the TEID in the GTP based S5/S8 case and the GRE key in the PMIP based S5/S8 case
	F-TEID
	1

	Protocol Configuration Options (PCO)
	C
	Used in Inter RAT handover from UTRAN or GERAN to E-UTRAN
	PCO
	0

	Bearer Contexts modified
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers modified
	Bearer Context
	0

	Bearer Contexts marked for removal
	C
	Shall be included on S4/S11 in mobility cases where any of the bearers existing before the mobility procedure will be deactived as consequence of the mobility procedure.

For each of those bearers an IE with this type and instance values shall be included.
	Bearer Context
	1

	PGW-FQ-CSID
	O
	Optionally included by PGW on S5/S8. Shall be forwarded by SGW on S11. 
	FQ-CSID
	2

	SGW-FQ-CSID
	O
	Optionally included by SGW on S11.
	FQ-CSID
	1

	Recovery
	C
	Included if contacting the peer for the first time 
	Recovery
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.8-2: Bearer Context modified within Modify Bearer Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0

	NSAPI
	
	Not used in response messages
	NSAPI
	1

	S1 SGW F-TEID
	C
	Used on S11 if S12 is used
	F-TEID
	0

	S12 SGW F-TEID
	C
	Used on S11 if S12 is used
	F-TEID
	1

	Bearer Level QoS
	
	Not used in response messages
	Bearer QoS
	0


Table 7.2.8-3: Bearer Context marked for removal within Modify Bearer Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


7.2.9
Delete Session Request and Delete Bearer Request

7.2.9.1
Delete Session Request

A Delete Session Request message is sent on S11 by the MME to the SGW and on S5/S8 by the SGW to the PGW as part of the procedures:

-
EUTRAN Initial Attach

-
Inter MME Tracking Area Update with SGW Change

-
UE Initiated Detach

-
HSS Initiated Detach

-
MME Initiated Detach

-
Intra MME S1 Based Handover

-
Inter MME S1 Based Handover without SGW Change

-
Inter MME S1 Based Handover with SGW Change

-
X2 Based handover with SGW Relocation

-
UE Requested PDN Disconnection

It is also sent on S4 by the SGSN to the SGW, and on S5/S8 by the SGW to the PGW as part of 

-
MS, HLR or SGSN initiated detach procedure

-
Combined GPRS/IMSI Attach

-
MS and SGSN Initiated Bearer Deactivation Procedure using S4

and on S4 by the SGSN to the SGW as part of 

-
Enhanced Serving RNS Relocation without Serving GW relocation using S4Table 7.2.9.1-1 specifies the presence of the IEs in the message.

A Delete Session Request message may include an Indication IE, with Operation Indication (OI) bit set to 1, which is used to inform SGW whether the SGW should continue forwarding the message to the PGW or not when it receives this message.

Table 7.2.9.1-1: Information Elements in a Delete Session Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Linked EPS Bearer ID (LBI)
	M
	 This IE shall be included to indicate the default bearer associated with the PDN being disconnected


	EBI
	0

	Indication Flags
	M
	Applicable flags:

· Tear down Indicator: all bearers associated with the PDN connection are torn down used on S11/S5/S8

· Operation Indication: always set, used on S11/S5/S8

· Scope Indication: if request corresponds to S1 based handover procedures, then this bit is set
	Indication
	0

	Protocol Configuration Options (PCO)
	C
	If the UE includes the PCO IE, then the MME shall copy the content of this IE transparently from the PCO IE included by the UE.
	PCO
	0

	Private Extension
	O
	None
	Private Extension
	VS


7.2.9.2
Delete Bearer Request 

A Delete Bearer Request is shall be sent as part of PGW or MME initiated bearer deactivation procedures, execution part of MS initiated EPS bearer modification procedure using S4 or PGW initiated bearer deactivation procedure using S4.. This Request is sent by the PGW to the SGW and may be forwarded to the MME or S4-SGSN. Table 7.2.9.2-1 specifies the presence of IEs in this message.

Table 7.2.9.2-1: Information Elements in a Delete Bearer Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Linked EPS Bearer ID (LBI)
	C
	If the request corresponds to P-GW initiated detach procedure to deactivate all bearers belonging to a PDN connection, then this IE shall be included to indicate the default bearer associated with the PDN being disconnected.

This IE shall be included only when the EPS Bearer ID List is not present in the message.
	EBI
	0

	Bearer Contexts
	C
	It shall be used for bearers different from the default one. In this case at least one bearer shall be included.

Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.

Used for dedicated bearers. When used, at least one dedicated bearer shall be present
	Bearer Context 
	0

	Procedure Transaction Id (PTI)
	C
	If the request corresponds to UE requested bearer resource  modification procedure for an E-UTRAN or MS initiated EPS bearer modification procedure using S4,, this IE shall be included.
	PTI
	0

	APN Aggregate Maximum Bit Rate (APN-AMBR)
	C
	This IE shall be  included when the P-GW initiates a delete procedure in case of policy updates due to the deletion of non GBR flows
	AMBR
	0

	Protocol Configuration Options (PCO)
	C
	The MME shall copy the content of this IE transparently from the PCO IE included by the UE if the PGW wishes to provide the UE with application specific parameters
	PCO
	0

	PGW-FQ-CSID
	O
	Optionally included by PGW on S5/S8. Shall be forwarded by SGW on S11. 
	FQ-CSID
	2

	SGW-FQ-CSID
	O
	Optionally included by SGW on S11.
	FQ-CSID
	1

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.9.2-2: Bearer Context within Delete Bearer Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	EBI
	0


7.2.10
Delete Session Response and Delete Bearer Response

7.2.10.1
Delete Session Response

A Delete Session Response message shall be sent as a response to a Delete Session Request message from the SGW to the MME as part of the following procedures:

-
EUTRAN Initial Attach

-
Inter MME Tracking Area Update with SGW Change

-
UE Initiated Detach

-
HSS Initiated Detach

-
MME Initiated Detach

-
Intra MME S1 Based Handover

-
Inter MME S1 Based Handover with SGW Change

-
Inter MME S1 Based Handover without SGW Change

-
X2 Based Handover with SGW Relocation

-
UE Requested PDN Disconnection

Possible Cause values are:

· "Request accepted".

· "Request accepted".

· "Request accepted partially"

· "Request rejected"

· "Context not found"

· "Mandatory IE incorrect".

· "Mandatory IE missing".

· "Missing or unknown APN".

· "User authentication failed".
· "System failure".

· "Semantic error in the TAD operation".

· "Syntactic error in the TADoperation".
· "Semantic errors in packet filter(s)".
· "Syntactic errors in packet filters(s)".
· "Optional IE incorrect".

· "Invalid message format".

· "APN access denied – no subscription".

· "All dynamic addresses are occupied"

· "Unexpected repeated IE"

Table 7.2.10.1-1 specifies the presence of the IEs in the message.

The sending entity shall include Cause IE in the Delete Session Response message. The IE indicates if the peer has deleted the bearer, or not. 

Table 7.2.10.1-1: Information Elements in a Delete Session Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Recovery
	C
	If contacting the peer for the first time 
	Recovery
	0

	Protocol Configuration Options (PCO)
	C
	The MME shall copy the content of this IE transparently from the PCO IE included by the UE if the PGW wishes to provide the UE with application specific parameters
	PCO
	0

	Private Extension
	O
	None
	Private Extension
	VS


7.2.10.2
Delete Bearer Response

The Delete Bearer Response shall be sent as a response of Delete Bearer Request.

Possible Cause values are:

· "Request accepted".

· "Request accepted partially"

· "Request rejected"

· "Context not found"

· "Mandatory IE incorrect".

· "Mandatory IE missing".

· "Missing or unknown APN".

· "User authentication failed".
· "System failure".

· "Semantic error in the TAD operation".

· "Syntactic error in the TAD operation".
· "Semantic errors in packet filter(s)".
· "Syntactic errors in packet filters(s)".
· "Optional IE incorrect".

· "Invalid message format".

· "APN access denied – no subscription".

· "All dynamic addresses are occupied"

· "Unexpected repeated IE"

Table 7.2.10.2-1: Information Elements in Delete Bearer Response
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	LBI
	C
	If the request corresponds to P-GW initiated detach procedure, this IE shall be included to deactivate all the bearers associated with the default bearer of a PDN connection. 
	EBI
	0

	Bearer Contexts
	C
	It shall be used for bearers different from default one. In this case at least one bearer shall be included.

Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.

Used for dedicated bearers. When used, at least one dedicated bearer shall be present.
	Bearer Context 
	0

	Recovery
	C
	Used if contacting the peer for the first time 
	Recovery
	0

	MME-FQ-CSID
	O
	Optionally included by MME on S11. Shall be forwarded by SGW on S5/S8. 
	FQ-CSID
	0

	SGW-FQ-CSID
	O
	Optionally included by SGW on S5/S8.
	FQ-CSID
	1

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.10.2-2: Bearer Context within Delete Bearer Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	This IE shall indicate if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


7.2.11
Downlink Data Notification messages

7.2.11.1
Downlink Data Notification 

A Downlink Data Notification message shall be sent on S11 interface by a SGW from a SGW to a MME as a part of the network triggered service request procedure. 
The message shall also be sent on S4 interface by a SGW from a SGW to a SGSN as part of Paging with no established user plane on S4, SGW triggered paging with S4.

Table 7.2.11.1-1 specifies the presence of the IEs in the message.

Table 7.2.11.1-1: Information Elements in a Downlink Data Notification

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	
	
	
	
	

	Private Extension
	O
	None
	Private Extension
	VS


7.2.11.2
Downlink Data Notification Acknowledgement

A Downlink Data Notification Acknowledgement shall be sent from a MME/SGSN to a SGW in response to  Downlink Data Notification with an indication of success, or failure when MME/SGSN has reachability or abnormal conditions. 

Table 7.2.11.2-1 specifies the presence of the IEs in the message.

Table 7.2.11.2-1: Information Elements in a Downlink Data Notification Acknowledgement

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None


	Cause
	0

	Data Notification Delay
	C
	The MME/SGSN shall include an adaptive delay indication to the SGW to delay the number of Data Notification indications, if the rate of Downlink Data Notification event occurance in the MME/SGSN becomes significant (as configured by the operator) and the MME/SGSN's load exceeds an operator configured value.
	Delay Value
	0

	Recovery
	O
	None
	Recovery
	0

	Private Extension
	O
	None
	Private Extension
	VS


Possible Cause values are:

· "Request accepted",

· "Unable to page UE".

7.2.11.3
Downlink Data Notification Failure Indication 

A Downlink Data Notification Failure indication shall be sent from an MME/SGSN to a SGW indicating that the UE did not respond to paging. It shall also be sent in the case that the UE responded to the page with a Service Request but that the MME has rejected the request by sending a Service Reject to the UE because the requested service is not supported.

Table 7.2.11.3-1 specifies the presence of the IEs in the message.

Table 7.2.11.3-1: Information Elements in a Downlink Data Notification Failure Indication

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None


	Cause
	0

	Private Extension
	O
	None
	Private Extension
	VS


Possible Cause values are:

· "UE not responding"

· "Service denied".

Editor's note: Other potential Cause values are FFS.
7.2.12
Update User Plane Request

The Update User Plane Request message is sent on S11 by the MME to the SGW as part of the Inter eNodeB handover without MME relocation, with Serving GW relocation procedure. Table 7.2.12-1 specifies the presence of the IEs in the message.

Table 7.2.12-1: Information Elements in an Update User Plane Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Bearer Contexts to be updated
	M
	None
	Bearer Context
	0

	Bearer Contexts to be removed
	C
	
	Bearer Context
	1

	Recovery
	C
	 If contacting the peer for the first time 
	Recovery
	0

	MME-FQ-CSID
	O
	Optionally included by MME on S11. If there is no SGW change inclusion is not recommended Shall be forwarded by SGW on S5/S8.
	FQ-CSID
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.12-2: Bearer Context to be updated within Update User Plane Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	S1 eNodeB F-TEID
	M
	None
	F-TEID
	0


Table 7.2.12-3: Bearer Context to be removed within Update User Plane Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0


7.2.13
Update User Plane Response

The Update User Plane Response message is sent on S11 by the SGW to the MME as part of the Inter eNodeB handover without MME relocation, with Serving GW relocation procedure. 

Table 7.2.13-1 specifies the presence of the IEs in the message.

Table 7.2.13-1: Information Elements in a Update User Plane Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Bearer Contexts updated
	O
	None 
	Bearer Contexts
	0

	Bearer Contexts marked for removal
	O
	None
	Bearer Contexts
	1

	SGW-FQ-CSID
	O
	Optionally included by SGW on S11.
	FQ-CSID
	1

	PGW-FQ-CSID
	O
	Shall be forwarded by SGW on S11 if received on S5/S8. 
	FQ-CSID
	2

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.13-2: Bearer Context updated within Update User Plane Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0

	S1 SGW F-TEID
	C
	Used on S11
	F-TEID
	0


Table 7.2.13-3: Bearer Context marked for removal within Update User Plane Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


7.2.14
Modify Bearer Command and Failure Indication

7.2.14.1

Modify Bearer Command

The Modify Bearer Command is sent on S11 by the MME to the SGW and on S5/S8 by the SGW to the PGW as part of the HSS Initiated Subscribed QoS Modification procedure.

Table 7.2.14.1-1: Information Elements in a Modify Bearer Command

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	APN-Aggregate Maximum Bit Rate (APN-AMBR)
	M
	This IE shall contain the modified APN-AMBR value received by the MME from the HSS.
	AMBR
	0

	Bearer Contexts
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers
	Bearer Context 
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.14.1-2: Bearer Context within Modify Bearer Command

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	This IE shall contain the bearer that has been modified.
	EBI
	0

	Bearer Level QoS
	C
	Mandatory if other parameters than the APN-AMBR have changed
	Bearer QoS
	0


7.2.14.2
Modify Bearer Failure Indication

The Modify Bearer Failure Indication is sent on S5/S8 by the PGW to the SGW and on S11 by the SGW to the MME as part of failure of HSS Initiated Subscribed QoS Modification procedure.

Cause IE indicates that an EPS bearer has not been updated in the PGW. 

Possible Cause values are:
· "Context not found"

· "No resources available".

· "No memory is available".

· "Missing or unknown APN".

· "User authentication failed".
· "System failure".

· "Semantic error in the TADoperation".

· "Syntactic error in the TADoperation".
· "Semantic errors in packet filter(s)".
· "Syntactic errors in packet filters(s)".
· "Mandatory IE incorrect".

· "Mandatory IE missing".

· "Optional IE incorrect".

· "Invalid message format".

· "APN access denied – no subscription".

· "All dynamic addresses are occupied"

· "Unexpected repeated IE"

Table 7.2.14.2-1: Information Elements in a Modify Bearer Failure Indication 

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Bearer Context
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers

	Bearer Context 
	0

	Recovery
	C
	Only included if contacting the peer for the first time
	Recovery
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.14.2-2: Bearer Context within Modify Bearer Failure Indication
	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	This IE shall contain the bearers that have failed.
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


7.2.15
Update Bearer Request

For GTP based S5/S8, the Update Bearer Request shall be sent by the P-GW to the S-GW and forwarded to the MME as part of the following procedures:

-
PDN GW Initiated Bearer Modification with Bearer QoS Update 

-
HSS Initiated Subscribed QoS Modification

-
PGW Initiated Bearer Modification without Bearer QoS Update 

-     UE Request Bearer Resource Modification procedure

The message shall also be sent on S5/S8 interface by the PGW to the SGW and on S4 interface by the SGW to the SGSN as part of the following procedures:

-
PGW Initiated EPS Bearer Modification

-
Execution part of MS-Initiated EPS Bearer Modification
For PMIP based S5/S8, the Update Bearer Request is sent from the SGW to the MME over S11.

Table 7.2.15-1 specifies the presence requirements and the conditions of the IEs in the message.
Table 7.2.15-1: Information Elements in a Update Bearer Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	IMSI
	M
	None
	IMSI
	0

	Bearer Contexts
	M
	This IE shall contain contexts related to bearers that need QoS/TFT modification. Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.
	Bearer Context 
	0

	Procedure Transaction Id (PTI)
	C
	If the request corresponds to UE requested bearer resource modification procedure for an E-UTRAN or MS initiated EPS bearer modification procedure, this IE shall be included.

PTI shall be the same as the one used in the corresponding Bearer Resource Command or Modify Bearer Command
	PTI
	0

	Protocol Configuration Options (PCO)
	C
	PGW shall include Protocol Configuration Options (PCO) IE, if available.


	PCO
	0

	GRE Key
	C
	The SGW shall include the GRE Key IE for uplink traffic if PMIP-based S5/S8 is used
	GRE Key
	0

	Aggregate Maximum Bit Rate (APN-AMBR)
	M
	APN-AMBR
	AMBR
	0

	Trace Information
	C
	Trace Reference, Trace Type, Trigger Id, OMC Identitiy.

Included if SGW and/or PGW is activated.
	Trace Information
	0

	PGW-FQ-CSID
	O
	Optionally included by PGW on S5/S8. Shall be forwarded by SGW on S11. 
	FQ-CSID
	2

	SGW-FQ-CSID
	O
	Optionally included by SGW on S11.
	FQ-CSID
	1

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.15-2: Bearer Context within Update Bearer Request

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	UL TFT
	O
	This IE shall be included if message relates to Bearer Modification and TFT change or if PMIP based S5/S8
	Bearer TFT
	0

	DL TFT
	O
	PMIP based S5/S8 only
	Bearer TFT
	1

	Bearer Level QoS
	C
	This IE shall be included if QoS modification is requested and no TFT change
	Bearer QoS
	0

	Legacy QoS
	C
	This IE shall be included if QoS modification is requested and no TFT change
	Legacy QoS
	0

	Charging Characteristics
	C
	To be included according to TS 32.251. To be included according to TS 32.251
	Charging Characteristics
	0

	Charging Id
	C
	None
	Charging Id
	0

	Prohibit Payload Compression
	O
	None
	Prohibit Payload Compression
	0


7.2.16
Update Bearer Response

An Update Bearer Response shall be sent from a MME/SGSN to a SGW and forwarded to the PGW as a response to an Update Bearer Request message. 

Table 7.2.16-1 specifies the presence requirements and the conditions of the IEs in the message.

Cause IE indicates if an EPS bearer has been modifed in the MME/SGSN or not. The EPS Bearer has not been modified in the MME if the Cause IE value differs from "Request accepted" or "Request accepted partially".  Possible Cause values are:

· "Request accepted".

· "Request accepted partially"

· "Request accepted partially"

· "Request rejected"

· "Context not found"

· "Mandatory IE incorrect".

· "Mandatory IE missing".

· "Missing or unknown APN".

· "User authentication failed".
· "System failure".

· "Semantic error in the TFT operation".

· "Syntactic error in the TFT operation".
· "Semantic errors in packet filter(s)".
· "Syntactic errors in packet filters(s)".
· "Optional IE incorrect".

· "Invalid message format".

· "APN access denied – no subscription".

· "All dynamic addresses are occupied"

· "Unexpected repeated IE"

Table 7.2.16-1: Information Elements in an Update Bearer Response
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Bearer Contexts
	M
	This IE shall contain contexts related to bearers for which QoS/TFT modification was requested. Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers

	Bearer Context 
	0

	Protocol Configuration Options (PCO)
	C
	MME/SGSN shall include PCO IE if such information was received from the PGW. This IE shall be included if the Cause IE contains the value "Request accepted".


	PCO
	0

	MME-FQ-CSID
	O
	Optionally included by MME on S11. Shall be forwarded by SGW on S5/S8.  
	FQ-CSID
	0

	SGW-FQ-CSID
	O
	Optionally included by SGW on S5/S8.
	FQ-CSID
	1 

	Recovery
	C
	 If contacting the peer for the first time 
	Recovery
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.16-2: Bearer Context within Update Bearer Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


7.2.17
Delete Bearer Command and Failure Indication

7.2.17.1
Delete Bearer Command 

A Delete Bearer Command message shall be sent from a MME to a SGW on S11 and forwarded to PGW on S5/S8 as a part of the eNodeB requested bearer modification  or MME-Initiated Dedicated Bearer Deactivation procedure. 

Table 7.2.17.1-1: Information Elements in Deactivate Bearer Command

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Bearer Contexts
	M
	This IE shall be used to indicate dedicated bearers. When used, at least one dedicated bearer shall be present. Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers
	Bearer Context 
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.17.1-2: Bearer Context within Deactivate Bearer Command

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0


7.2.17.2
Delete Bearer Failure Indication

A Delete Bearer Failure Indication is sent on S5/S8 by the PGW to the SGW and on S11 by the SGW to the MME as part of failure of MME Initiated Dedicated Bearer Deactivation procedure.

Cause IE indicates that an EPS bearer has not been deleted in the PGW. 

Possible Cause values are:
· "Context not found"

· "Mandatory IE incorrect".

· "Mandatory IE missing".

· "Missing or unknown APN".

· "User authentication failed".
· "System failure".

· "Semantic error in the TAD operation".

· "Syntactic error in the TAD operation".
· "Semantic errors in packet filter(s)".
· "Syntactic errors in packet filters(s)".
· "Optional IE incorrect".

· "Invalid message format".

· "APN access denied – no subscription".

· "All dynamic addresses are occupied"

· "Unexpected repeated IE"

Editor's Note: Additional cause values are FFS.

Table 7.2.17.2-1: Information Elements in a Deactivate Bearer Failure Indication

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Bearer Context
	M
	This IE shall contain the list of failed bearers.
	Bearer Context 
	0

	Recovery
	C
	Used If contacting the peer for the first time 
	Recovery
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.17.2-2: Bearer Context  within Deactivate Bearer Failure Indication
	
	
	Bearer Context  IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	This IE shall indicate if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


7.2.18
Create Indirect Data Forwarding Tunnel Request

The Create Indirect Data Forwarding Tunnel Request message is sent on S11/S4 by the MME/SGSN to the SGW as part of the Handover procedures. 

Table 7.2.18-1 specifies the presence requirements and the conditions of the IEs in the message.
Table 7.2.18-1: Information Elements in a Create Indirect Data Forwarding Tunnel Request
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Bearer Contexts
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers
	Bearer Context 
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.18-2: Bearer Context within Create Indirect Data Forwarding Tunnel Request
	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	S1 eNodeB F-TEID
	C
	Target eNodeB F-TEID. 

This IE shall be present in the message sent from the target MME to the target SGW
	F-TEID
	0

	S1-U SGW F-TEID
	C
	Target SGW F-TEID

This IE shall be present in the message sent from the source MME to the source SGW
	F-TEID
	1

	S4-U SGSN F-TEID
	C
	Target SGSN F-TEID

This IE shall be present in the message sent from the target SGSN to the target SGW when direct tunnel is not used
	F-TEID
	2

	S12 RNC F-TEID
	C
	Target RNC F-TEID

This IE shall be present in the message sent from the target SGSN to the target SGW when direct tunnel is used
	F-TEID
	3


7.2.19
Create Indirect Data Forwarding Tunnel Response

A Create Indirect Data Forwarding Tunnel Response message shall be sent by a Serving GW to an MME/SGSN as a response to a Create Indirect Data Forwarding Tunnel Request message.

Table 7.2.19-1 specifies the presence requirements and the conditions of the IEs in the message.
The Cause value indicates if the Indirect Data Forwarding Tunnels has been created in the Serving GW or not. Indirect Data Forwarding Tunnels have not been created in the Serving GW if the Cause differs from 'Request accepted'. Possible Cause values are:

· "Request Accepted".

· "No resources available".

· "System failure".

· "Mandatory IE incorrect".

· "Mandatory IE missing".

· "Optional IE incorrect".

· "Invalid message format".

Only the Cause IE shall be included in the response if the Cause IE contains another value than 'Request accepted'.
Table 7.2.19-1: Information Elements in a Create Indirect Data Forwarding Tunnel Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Bearer Contexts
	M
	 Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers
	Bearer Context 
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.19-2: Bearer Context within Create Indirect Data Forwarding Tunnel Response
	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the tunnel setup was successful, and if not, gives information on the reason.
	Cause
	0

	S1-U SGW F-TEID
	C
	It is the target SGW F-TEID when present in the response sent from the target SGW to the target MME. 

Or

It is the source SGW F-TEID when present in the response sent from the source SGW to the source MME.
	F-TEID
	0

	S12 SGW F-TEID
	C
	S12 usage only.

It is the target SGW F-TEID when present in the response sent from the target SGW to the target SGSN.

Or

It is the source SGW F-TEID when present in the response sent from the source SGW to the source SGSN.
	F-TEID
	1

	S4-U SGW F-TEID
	C
	S4-U usage only.

It is the target SGW F-TEID when present in the response sent from the target SGW to the target SGSN.

Or

It is the source SGW F-TEID when present in the response sent from the source SGW to the source SGSN. 
	F-TEID
	2


7.2.20
Update Bearer Complete

The Update Bearer Complete message is sent on S4 by the SGW to the SGSN as part of the MS or SGSN initiated modification procedure. 
Table 7.2.20-1 specifies the presence of the IEs in the message.

Table 7.2.20-1: Information Elements in an Update Bearer Complete
	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	None
	Cause
	0

	Bearer Contexts
	M
	Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers
	Bearer Context 
	0

	Private Extension
	O
	None
	Private Extension
	VS


Table 7.2.20-2: Bearer Context within Update Bearer Complete

	
	
	Bearer Context IE Type = 96 (decimal)
	
	

	
	
	Length = n (decimal)
	
	

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	Cause
	0


* * * Next Change * * * *

7.9
Restoration and Recovery

Restoration and Recovery procedures are specified in 3GPP TS 23.007 [17].
7.9.1
Delete PDN Connection Set Request

This message is sent on S5, S8, or S11 interfaces. The message sent by MME shall be forwarded by the SGW to PGW. The message sent by the PGW shall be forwarded by SGW to MME.
A node sends this message when a partial failure affects a set of its PDN connections for which CSID has been previously assigned. The receiving node identifies the set of PDN connections associated with the FQ-CSID from its PDN connection table, and marks them for deletion. As covered in 3GPP TS 23.007 [17] a MME, SGW or PGW that experiences a partial fault and sends a Delete PDN Connection Set Request to each of its immediate neighboring peers is not required to do any further recovery actions towards any peer for the PDN connections identified by the FQ-CSID.
 Table 7.9.1: Information Elements in a Delete PDN Connection Set Request  

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	
	
	
	
	

	MME-FQ-CSID
	C
	Included when an MME reports a partial fault. More than one FQ-CSID may appear
	FQ-CSID
	0

	SGW-FQ-CSID
	C
	Included when an SGW reports a partial fault. More than one FQ-CSID may appear
	FQ-CSID
	1

	PGW-FQ-CSID
	C
	Included when an PGW reports a partial fault. More than one FQ-CSID may appear
	FQ-CSID
	2

	
	
	
	
	

	Private Extension
	O
	None
	Private Extension
	VS


TEID of 0 shall be used for the Delete PDN Connection Set Request. A GTPv2 entity shall be able to accept and process any Delete PDN Connection Set Request on any S5, S8 or S11 control plane interface.
The SGW shall "relay" the Delete PDN Connection Set Request it receives from an MME to the PGW and from a PGW to a MME as stated in 3GPP TS 23.007 [17].

Only one type of FQ-CSID shall be included in each Delete PDN Connection Set Request in this Release of 3GPP, A mix of different types, such as SGW-FQ-CSID and PGW-FQ-CSID shall not be used. A combined node, such as a collocated PGW/SGW, shall send seperate Delete PDN Connection Set Request for the PGW role and one for the SGW role if a partial fault impacts more than one role.
7.9.2
Delete PDN Connection Set Response

This message is sent as a response to the Delete PDN Connection Set Request.

Table 7.9.2: Information Elements in a Delete PDN Connection Set Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	
	Cause
	0

	Private Extension
	O
	None
	Private Extension
	VS


TEID of 0 shall be used for the Delete PDN Connection Set Response.
The following Cause values are defined:

-
“Success”

-
“Request rejected”

“Success” indicates the receiving node was capable of storing a CSID value for each PDN connection for the type of node (MME,SGW or PGW) in the Delete PDN Connection Set Request and has marked, or will mark immediately,  the PDN connections for deletion as per 3GPP TS 23.007 [17]. "Success" shall be returned even if there are no PDN connections that match.
“Request rejected” shall be used when the receiver of the Delete PDN Connection Set Request is not capable of storing at least one CSID value per PDN connection for the type of node (MME, SGW or PGW) received in the Delete PDN Connection Set Request.
The SGW shall NOT "relay" the Delete PDN Connection Set Response and responds to the Delete PDN Connection Set Request independently without waiting for replies.
* * * Next Change * * * *

8.70
Fully qualified PDN Connection Set Identifier (FQ-CSID)

A fully qualified PDN Connection Set Identifier (FQ-CSID) identifies a set of PDN connections belonging to an arbitrary number of UEs on an MME, SGW or PGW.   The FQ-CSID is used on S5, S8 and S11 interfaces. 

The size of CSID is two octets. The FQ-CSID  is coded as follows: 

.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	

	
	
	
	



	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = TBD (decimal)
	

	
	2 to -3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5
	Node-ID Type
	Number of CSIDs= m
	

	
	6 to p
	Node-ID 
	

	
	(p+1) to (p+2)
	First PDN Connection Set Identifier (CSID)
	

	
	(p+3) to (p+4)
	Second PDN Connection Set Identifier (CSID)
	

	
	...
	...
	

	
	q to q+1
	m'th PDN Connection Set Identifier (CSID)
	

	
	(q+2) to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.70-1: FQ-CSID

Where Node-ID Type values are:

0
indicates that Node-ID is a public IPv4 address and p = 9.
1
indicates that Node-ID is an IPv6 address and p = 21. 
2
indicates that Node-ID is a 4 octets long field with a 32 bit value stored in network order, and p= 9. The coding of the field is specified below:

-
Most significant 20 bits are the binary encoded value of (MCC * 1000 + MNC). 
-
Least significant 12 bits is a 12 bit integer assigned by an operator to an MME, SGW or PGW.
Other values of Node-ID Type are reserved. 

NOTE 1:
Values of m other than 1 are only employed in the Delete PDN Connection Set Request and Response.
The node that creates the FQ-CSID, (i.e. MME for MME FQ-CSID, SGW for SGW FQ-CSID, and PGW for PGW FQ‑CSID), is responsible for making sure the Node-ID is globally unique and the CSID value is unique within that node.

See 3GPP TS 23.007 [17] for further details on the CSID and what specific requirements are placed on the PGW, SGW and MME.
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