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* * * First Change * * * *

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
-    3G Gn/Gp SGSN to MME combined hard handover and SRNS relocation procedure
-    Gn/Gp SGSN to MME Tracking Area Update procedure
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
-
Annex F procedure Step 5 (S5/8) and Step 6 (S11)

Table 7.2.2-1: Information Elements in a Create Session Response

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	1
	Cause
	0

	BCM
	C
	Shall be included if this message is part of the procedure PDP Context Activation using S4
	1
	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
	1
	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
	1
	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.
	1
	F-TEID
	1

	PDN Address Allocation (PAA)
	C
	Shall be included for E-UTRAN initial attach and UE requested PDN connectivity.
	1
	PAA
	0

	APN Restriction
	M
	Denotes the restriction on the combination of types of APN for the APN associated with this EPS bearer Context.
	1
	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
	1
	AMBR
	0

	Protocol Configuration Options (PCO)
	O
	Not applicable to TAU/RAU
	1
	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
	1
	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 deactivated as consequence of the mobility procedure.

For each of those bearers an IE with this type and instance values shall be included.
	1
	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]..
	1
	Trace Information
	0

	Recovery
	C
	Shall be included If contacting the peer for the first time 
	1
	Recovery
	0

	PGW-CSID
	O
	Optionally included by PGW on S5/S8. Shall be forwarded by SGW on S11. Only one value may be present per PDN connection
	1
	CSID
	0

	SGW-CSID
	O
	Optionally included by SGW on S11. Only one value may be present per PDN connection. 
	1
	CSID
	1

	Piggybacking Indication
	C
	This IE shall only be sent if  the SGW/PGW supports piggybacking feature as described in Annex F of 3GPP 23.401[xx]. On receiving this indication, the node shall wait for the Create Dedicated Bearer Request message before relaying the message to the eNode B.


	1
	Indication
	0

	Private Extension
	O
	None
	0
	Private Extension
	VS


Table 7.2.2-2: Bearer Context Created within Create Session Response

	
	
	Bearer Context IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	1
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	1
	Cause
	0

	UL TFT
	O
	None
	1
	Bearer TFT
	0

	DL TFT
	O
	None
	1
	Bearer TFT
	1

	S1-U SGW F-TEID
	C
	Shall be included on S11 if S1 is used
	1
	F-TEID
	0

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

	S5/8-U PGW F-TEID
	C
	Included in "eUTRAN Initial Attach" or "UE Requested PDN Connectivity
	1
	F-TEID
	2

	S12 SGW F-TEID
	C
	Shall be included on S11 if S12 is used
	1
	F-TEID
	3

	Bearer Level QoS
	C
	Shall be included if the received QoS parameters have been modified
	1
	Bearer QoS
	0

	Charging Id
	M
	None
	1
	Charging Id
	0

	Bearer Flags
	O
	Applicable flags:

· PPC (Prohibit Payload Compression)
	1
	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
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	1
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	1
	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 and Dedicated Bearer activation as per Annex F over S5/S8.

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

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Procedure Transaction Id (PTI)
	C
	Shall be sent 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
	1
	PTI
	0

	Linked Bearer Identity (LBI)
	M
	Used to identify the PDN connection
	1
	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
	1
	AMBR
	0

	Protocol Configuration Options (PCO)
	O
	None
	1
	PCO
	0

	Bearer Contexts
	M
	 Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.
	1
	Bearer Context 
	0

	PGW-CSID
	O
	Optionally included by PGW on S5/S8. Shall be forwarded by SGW on S11. Only one value may be present per PDN connection
	1
	CSID
	0

	SGW-CSID
	O
	Optionally included by SGW on S11. Only one value may be present per PDN connection. 
	1
	CSID
	1

	Private Extension
	O
	None
	0
	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
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	Shall be set to 0 
	1
	EBI
	0

	UL TFT
	M
	None
	1
	Bearer TFT
	0

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

	S1-U SGW F-TEID
	C
	Shall be sent on S11 if the S1-U interface is used
	1
	F-TEID
	0

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

	S12 SGW F-TEID
	C
	Shall be sent on S4 if the S12 interface is used
	1
	F-TEID
	2

	Bearer Level QoS
	M
	None
	1
	Bearer QoS
	0

	Charging Characteristics
	C
	Shall be included according to 3GPP TS 32.251 [8]
	1
	Charging Characteristics
	0

	Charging Id
	M
	None
	1
	Charging Id
	0

	Bearer Flags
	O
	Applicable flags:

· PPC (Prohibit Payload Compression)
	1
	Bearer Flags
	0


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

-
S1-based Handover
-
UTRAN Iu mode to E-UTRAN Inter RAT handover

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

-
UE requested PDN connectivity
-
E-UTRAN Initial Attach
-
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
-
E-UTRAN to UTRAN Iu mode Inter RAT handover

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

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

-
Tracking Area Update procedure with Serving GW change

-
X2 based handover with Serving GW Relocation
-
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
	CR
	IE Type
	Ins.

	ME Identity (MEI)
	C
	Shall be sent on S5/S8 in case of Gn/Gp SGSN to MME TAU
	1
	MEI
	0

	User Location Info (ULI)
	O
	None
	1
	ULI
	0

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

Sent in case of RAU with MME interaction
	1
	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
	1
	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
	1
	Indication
	0

	Sender F-TEID for Control Plane
	C
	Shall be sent on S11, S4, S5/S8
	1
	F-TEID
	0

	PGW S5/S8 Address for Control Plane or PMIP
	C
	Shall be sent on S11 in case of Handover or TAU
	1
	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
	1
	AMBR
	0

	Delay Downlink Packet Notification Request
	C
	Shall be sent on S11 in case of UE triggered Service Request
	1
	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
	1
	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 deactivated as consequence of the mobility procedure.

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

	Recovery
	C
	Included if contacting the peer for the first time 
	1
	Recovery
	0

	Private Extension
	O
	None
	0
	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
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	1
	EBI
	0

	NSAPI
	C
	Sent in case of 3G SGSN to MME combined hard handover and SRNS relocation procedure
	1
	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
	1
	F-TEID
	0

	S5/8-U SGW F-TEID
	C
	Sent on S5/S8 at Handover or TAU
	1
	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
	1
	F-TEID
	2

	S12 RNC F-TEID
	C
	Sent on S11 if S12 is being used
	1
	F-TEID
	3

	Bearer Level QoS
	C
	Sent on S11 at TAU without SGW change
	1
	Bearer QoS
	0

	Charging Characteristics
	C
	To be included according to 3GPP TS 32.251 [8]
	1
	Charging Characteristics
	0

	Charging Id
	C
	Sent on S11 in case of SGW change
	1
	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
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	None
	1
	EBI
	0


. 

If Modify Bearer Request message is sent as part of the Annex F procedure in 3GPP 23.401 [xx] and the MME receives the Attach (or PDN Connectivity) Complete message for the default bearer before the session management responses for the dedicated bearers, the MME may relay the Modify Bearer Request without the Create Bearer Responses.
8.12
Indication

Indication is coded as this is depicted in Figure 8.12-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 77 (decimal)
	

	
	2-3
	Length = n (decimal)
	

	
	4
	CR
	Spare
	Instance
	

	
	5
	DAF
	DTF
	HI
	DFI
	OI
	ISRSI
	ISRAI
	SGWCI
	

	
	6
	Reserved               |   PI
	PT
	TDI
	SI
	MSV
	

	
	7-(n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.12-1: Indication

The following bits within Octet 5 indicate:

-
Bit 8 –  DAF (Dual Address Bearer Flag): This bit shall be set when the UE requests PDN type IPv4/v6 and all SGSNs which the UE may be handed over to are Release 8 or above supporting dual addressing, which is determined based on node pre-configuration by the operator..

-
Bit 7 – DTF (Direct Tunnel Flag): This bit shall be set when the UE is in UTRAN/GERAN network and Direct Tunnel is selected 
-
Bit 6 – HI (Handover Indication): If this bit is set to 1, it indicates that UE handover from non-3GPP access to 3GPP access system during attach procedure or UE requested PDN connectivity procedure. 

-
Bit 5 – DFI (Direct Forwarding Indication): If this bit is set to 1, it indicates that the direct forwarding between source eNodeB/RNC and target eNodeB/RNC during the handover procedure is applied.

-
Bit 4 – OI (Operation Indication): If this bit is set to 1, it denotes that the receiving entity shall continue forwarding this message to the next GTP node or the SGW shall send the Modify Bearer Request to the PGW during TAU/RAU with a SGW Change procedure.

-
Bit 3 – ISRSI (Idle mode Signalling Reduction Supported Indication): If this is set to 1, it indicates that the old/source SGSN/MME is capable to activate ISR.

-
Bit 2 – ISRAI (Idle mode Signalling Reduction Activation Indication): If this bit is set to 1, it indicates that the ISR is established between MME and S4 SGSN during TAU/RAU without a SGW change procedure or during Inter RAT handover without SGW change procedure. The SGW shall retain the resources for other CN node that has bearer resources on the SGW reserved and the old/source SGSN/MME shall maintain the UE’s contexts and activate ISR.
-
Bit 1 – SGWCI (SGW Change Indication): If this bit is set to 1, it indicates that the target MME/SGSN has selected a new SGW during TAU/RAU or handover with a SGW change procedure.

The following bits within Octet 6 indicate:

-
Bit 8 to 4 –  Reserved for future use and set to zero.
-
Bit 5 – PI (piggybacking indication). This bit denotes whether the SGW/PGW support piggybacking feature as described in Annex F of 3GPP 23.401 [xx].
-
Bit 4 – PT (Protocol Type) If this bit set to 1, it indicates that the protocol type for S5/S8 interface is PMIP; this bit is set to 0 to indicate the protocol type for S5/S8 interface is GTP.

-
Bit 3 – TDI (Teardown Indication): If this bit is set to 1, it indicates that all bearers of the PDN connection shall be torn down.

.-
Bit 2 – SI (Scope Indication): If this bit is set to 1, it indicates that all GTP-U tunnels of the PDN connection  over S1 interface should be released. This flag is set for messages during S1 release procedure. 

-
Bit 1 – MSV (MS Validated): If this bit is set to 1, it indicates that the new MME/SGSN has successfully authenticated the UE.

7.6
Reliable Delivery of Signalling Messages

Each path maintains a queue with signalling messages to be sent to the peer. The message at the front of the queue, if it is a request for which a response has been defined, shall be sent with a Sequence Number, and shall be held in a path list until a response is received. The same provision is applicable to notification messages with an associated acknowledge message. Each path has its own list. The Sequence Number shall be unique for each outstanding request message sourced from the same IP/UDP endpoint. A node running GTP may have several outstanding requests while waiting for responses. A single request shall be answered with a single response, regardless whether it is per UE, per APN, or per bearer. A request / response pair of messages shall have the same sequence number.

The Sequence Number shall be unique for each outstanding notification message sourced from the same IP/UDP endpoint. A node running GTP may have several outstanding notifications while waiting for acknowledge messages. A single notification shall be answered with a single acknowledge, regardless whether it is per UE, per APN, or per bearer. A notification / acknowledge pair of messages shall have the same sequence number.

In the specific case of GTP Command Messages which do not have an explicit response, but which trigger a Request Message, the sequence number used by Command Message shall be the same for all three messages: the Command, the triggered Request and the corresponding Response messages.

A sequence number used for a Command Message and its associated messages shall have the most significant bit set to 1. A sequence number used for a Request Message not triggered by a Command Message shall have the most significant bit set to 0.

This setting of the most significant bit of the sequence number is done to avoid potential clashes between the sequence number selected for a Command Message, and the sequence number selected by a GTP peer for a Request Message which was not triggered by a Command Message.

A timer shall be started when a signalling request message (for which a response has been defined) is sent. A signalling message request or response has probably been lost if a response has not been received before the timer expires. 

A timer shall be started when a notification message (for which an acknowledge messages has been defined) is sent. A notification or acknowledge message has probably been lost if a response has not been received before the timer expires.

A timer shall be started when a command message is sent. A command or request message has probably been lost if a request has not been received before the timer expires.
A timer shall be started when the piggybacking indication is received by the node. The dedicated bearers established have probably been lost if Create Bearer Request has not been received before the timer expires.
Editor's Note: it is FFS how many response timers are needed and how the timers shall be handled.

Once a timer expires, the request is then retransmitted if the total number of request attempts is less than N3‑REQUESTS times. The timer shall be implemented in the control plane application as well as user plane application for Echo Request / Echo Response. The timers and the number of retries (N3-REQUESTS) shall be configurable per procedure. 

Editor's Note: In case of a node shall send a response message based on the response of another GTP message, the total waiting time of the inner loop response should be smaller than the waiting time of the outer loop response. 

All received request messages shall be responded to and all response messages associated with a certain request shall always include the same information. Duplicated response messages shall be discarded. A response message without a matching outstanding request should be considered as a duplicate.

If a GTPv2 node is not successful with the transfer of a signalling message, e.g. a Create Bearer Context Request message, it shall inform the upper layer of the unsuccessful transfer so that the controlling upper entity may take the necessary measures.
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