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2. Reason for Change
Currently, the Comprehension Required (CR) flag of Information Element contains only 1 bit with 2 alternative options. However, in EPC the GTP signaling path of transmitting session management messages will include 3 nodes, 
-
for the message initiated from MME side, they are: MME as the sending node, S-GW as the intermediate node and P-GW as the endpoint node; 
-
for the message initiated from P-GW side, they are: P-GW as the sending node, S-GW as the intermediate node and MME as the endpoint node. 
In such environment, the capability provided by only 1 bit CR flag may not be sufficient to support some use cases. For example:

-
The MME intends to delivery a new added IE to the P-GW via the S-GW, to support this case the S-GW must be upgraded to comprehend this new IE. Note this could be a usual case in future as most new added IEs are for specific service enhancement and S-GW is usually a service unaware node.
-
The MME intends to delivery a new added IE which requires end to end support, i.e.
*
if S-GW does not comprehend this new IE, it shall not forward the IE to the P-GW, or:
*
if S-GW has comprehended this new IE and made process according to that is specified in the standard, then it shall forward the IE to the P-GW, and the P-GW is also required to comprehend the IE mandatorily.
Unfortunately, even extending CR flag to 2 bits can not cover all possibilities listed in the following table, 
Table 1

	Comprehension Required to Intermediate Node
	Forwarding Required to Intermediate Node (if not comprehended)
	Comprehension Required to Endpoint

	Yes
	According to the rule as specified in the standard
	Yes

	Yes
	According to the rule as specified in the standard
	No

	No
	Yes
	Yes

	No
	Yes
	No

	No
	Forward only if comprehend and according to the rule as specified in the standard
	No

	No
	Forward only if comprehend and according to the rule as specified in the standard
	Yes


As unlimited bit extension in IE header is not expected, a 2 bits solution covering 4 most usual cases showing in blue color rows above is proposed, meanwhile dynamic setting of CR flag is also allowed to cover left rare cases if they will really happen in future.
The values of IE CR flag for all Information Elements introduced before the TS getting change control (v8.0.0) are set to “11” for simpleness. It implies that EPC equipments are required to comprehend these IE from beginning. However, it must strictly follow the statement in the specification whether or not a sending entity shall include an IE in the specific message. Otherwise, an exception will be triggered at the receiving entity.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.274 v1.4.0.
* * * First Change * * * *

6.1.2
Comprehension requirements for Information Elements

For future extensibility of the GTP-C protocol, it shall be possible to add new mandatory and conditional Information Element (IE) types to the existing messages.

Editor’s note: It is FFS if these requirements would apply also to GTP-U.

For the legacy GTPv2 entity such IEs will be unexpected, but will be treated as optional IEs. That is, the IEs of known type will be processed and the IEs of unknown or unexpected type will be silently discarded.

In future updates to the existing procedures it may become required that the sending entity is aware if the new mandatory or conditional IE was comprehended by the receiver, or not. 





In order to support several  types of future IEs, a flag "Comprehension Required" (CR) is part of the common header of each IE (see subclause 8.2)
CR flag of Information element is 2 bits Indication field having the following 4 options when the sending node set it
	CR
	Behaviour when the Information Element is uncomprehended 

	0       0
	Comprehension of this Information Element is not required. When receiving an unknown or unexpected IE with CR flag set to “00”, an Intermediate Node shall forward the IE to any Receiver Endpoint. When receiving an unknown or unexpected IE with CR flag set to “00”, a Receiver Endpoint can safely ignore it.

	0       1
	Comprehension of this Information Element is required by both Endpoint Receiver and Intermediate Node, or neither. When receiving an unknown or unexpected IE with CR flag set to “01”, An Intermediate Node shall discard the IE and not forward it to any Receiver Endpoint. When receiving an unknown or unexpected IE with CR flag set to “01”, a Receiver Endpoint shall cause the rejection of the GTP message.          

	1       0
	Comprehension of this Information Element is required by the Endpoint Receiver but not by an Intermediate Node. When receiving an unknown or unexpected IE with CR flag set to “10”, An Intermediate Node shall forward the Information Element to the Endpoint Receiver, When receiving an unknown or unexpected IE with CR flag set to “10”, a Receiver Endpoint shall cause the rejection of the GTP message.

	1        1
	Comprehension of this header type is required by recipient (either Endpoint Receiver or Intermediate Node), When receiving an unknown or unexpected IE with CR flag set to “11”, The recipient shall cause the rejection of the GTP message.


Figure 6.1.2-1: Definition of Comprehension Required Flag of the Information Element
Note 1:
An Endpoint Receiver is the ultimate receiver of the specific GTP-C message (e.g. an P-GW for a Create Session Request message, or a MME for a Create Session Response message, or a S-GW for a Update User Plane Request message). An Intermediate Node is a node that handles GTP-C but is not the ultimate endpoint of the specific GTP-C message (e.g. an S-GW for a Create Session Request message).

Note 2:
The figure above only specifies the behavior of GTP entity when it receives an Information Element which is unknown or unexpected. If the Information Element is comprehensible, the behavior of the GTP entity shall follow the statement in the “Condition / Comment” column of the table defining the Information Element list, or in the formal text of the message description.

Note 3:
If an Intermediate Node decides to include a received Information element in the message forwarded to the Endpoint Receiver, by default it should not change the value of CR flag of this Information Element. However, as 4 default behaviors defined in the figure above do not cover all cases, it is not forbidden that an Intermediate Node changes the value of CR flag according to the explicit statement of message description before forwarding the Information Element to the Endpoint Receiver. For example, when a S-GW receives a comprehended Information Element with CR flag set to “01”, it may change the value to “00” and then include the IE in the message forwarded to the Endpoint Receiver if and only if this process is specified in the “Condition / Comment” column of the table defining the Information Element list, or in the formal text of the message description.
The Comprehension Required (CR) flag shall be used in the following way:

-
For a Request message: if the receiving GTP entity cannot comprehend the IE while the comprehension is required by the CR flag, then the receiver shall discard the request, should log the error, and shall send a response with an appropriate Cause value.

Editor’s note: it is FFS if Cause should be amended by complete IE or only its Type.

-
For a Response message: if the receiving GTP entity cannot comprehend the IE while the comprehension is required by the CR flag, then the receiver shall notify the upper layer that a message with this unknown or unexpected IE has been received and should log the error.

Editor’s Note: It is for further study if a rejected Response message shall lead to an error notification back to the sender. Rejected Request messages shall always include an appropriate rejection cause value in the corresponding Response, but this can be added to the normative text, here or in clause 9.1, once the handling of Response messages is decided.

* * * Next Change * * * *

7
GTP-C messages

7.1
Path Management Messages

Three path management messages are specified for GTP-C: Echo Request, Echo Response and Version Not Supported Indication.

7.1.1
Echo Request

3GPP TS 23.007 [17] specifies that a GTP-C entity may send an Echo Request to find out if the peer entity is alive. When and how often an Echo Request message may be sent is implementation specific but an Echo Request shall not be sent more often than every 60 s on each path. As an implementation option, it is recommended that Echo Request should be sent only when a GTP-C entity has not received any GTP message on the GTP-C path for the above specified, implementation dependent period of time.

Table 7.1.1-1 specifies the information elements included in the Echo Request message.

The optional Private Extension contains vendor or operator specific information.

Table 7.1.1-1: Information Element in Echo Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Recovery
	M
	None
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


7.1.2
Echo Response

3GPP TS 23.007 [17] specifies that a GTP-C entity shall be prepared to receive an Echo Request at any time and it shall reply with an Echo Response.

Table 7.1.2-1 specifies the information elements included in the Echo Response message.

The Recovery information element contains the local Restart Counter, which is specified in 3GPP TS 23.007 [17])

The optional Private Extension contains vendor or operator specific information.

Table 7.1.2-1: Information Element in Echo Response

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Recovery
	M
	None
	11
	
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


7.1.3
Version Not Supported Indication

This message contains only the GTPv2 header and indicates the latest GTP version that the sending entity supports.

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. 

7.2.1
Create Session Request

The Create 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:

-
E-UTRAN Initial Attach

-
UE requested PDN connectivity

It is also sent on S11 by the MME to the SGW as part of the procedure:

· 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 S4 by the SGSN to the SGW as part of the procedure:

· 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

Editor's Note: Used in the following procedures and steps of 3GPP TS 23.401v8.2.0 [3]:
· E-UTRAN Initial Attach (5.3.2.1) Step 13 (S11)

· E-UTRAN Initial Attach (5.3.2.1) Step 14 (S5/8)

· UE requested PDN connectivity (5.10.2) Step 2 (S11)

· UE requested PDN connectivity (5.10.2) Step 3 (S5/8)

· Tracking Area Update procedure with Serving GW change (5.3.3.1) Step 8 (S11)

· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 7 (S4)
Table 7.2.1-1: Information Elements in a Create Session Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	None
	11
	IMSI
	0

	MSISDN
	C
	S11 eUTRAN Initial Attach: included if provided in the subscription data from the HSS

S5/8 eUTRAN Initial Attach: included if provided by the MME

S11 UE Requested PDN Connectivity: included if the MME has it stored for that UE

TAU, RAU, Handover: Not included
	11
	MSISDN
	0

	ME Identity (MEI)
	C
	The MME shall include ME Identity (MEI) IE, if available.
	11
	MEI
	0

	User Location Info (ULI)
	M
	Not applicable to TAU/RAU/Handover
	11
	ULI
	0

	Serving Network
	M
	Not applicable to TAU/RAU/Handover
	11
	Serving Network
	0

	RAT Type
	M
	None
	11
	RAT Type
	0

	S5/8 Protocol Indicator
	C
	Mandatory on S11 / S4
	11
	
	0

	Sender F-TEID for Control Plane
	M
	MME-S11 / SGSN-S4 / SGW-S5/8
	11
	F-TEID
	0

	PGW S5/S8 Address for Control Plane
	C
	Mandatory on S11 / S4 if GTP based S5/S8
	11
	F-TEID
	1

	PGW S5/S8 PMIP Address
	C
	Mandatory if PMIP based S5/S8
	11
	F-TEID
	2

	PGW GRE Key
	C
	TAU & RAU: Mandatory if PMIP based S5/S8

Not included otherwise
	11
	
	0

	Access Point Name (APN)
	M
	Not applicable to TAU/RAU/Handover
	11
	APN
	0

	Selection Mode
	M
	Indicates whether a subscribed APN or a non subscribed APN chosen by the MME was selected.

Not applicable to TAU/RAU/Handover
	11
	Selection Mode
	0

	PDN Type
	M
	IPv4, IPv6, IPv4v6 
	11
	PDN Type
	0

	PDN Address Allocation (PAA)
	C
	Not applicable to TAU/RAU/Handover

TAU/RAU and Static IP assignments.
	11
	PAA
	0

	Dual Address Bearer Flag
	C
	set 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
	11
	Indicator?
	0

	Handover Indication
	C
	Set in E-UTRAN Initial Attach or in UE Requested PDN Connectivity if the UE comes from non-3GPP access.

Only for HO from non 3GPP access to 3GPP access.
	11
	Indication
	0

	Operation Indication
	C
	Set in TAU/RAU
	11
	Indication
	1

	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
	11
	
	0

	Aggregate Maximum Bit Rate (AMBR)
	M
	APN-AMBR

Not applicable to TAU/RAU/Handover
	11
	AMBR
	0

	Protocol Configuration Options (PCO)
	O
	Not applicable to TAU/RAU/Handover
	11
	PCO
	0

	Bearer Contexts
	M
	One bearer for "eUTRAN Initial Attach" or "UE requested PDN Connectivity";

X bearers for Handover/TAU with SGW change
	11
	Bearer Context List
	0

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

Included if SGW and/or PGW is activated.
	11
	
	0

	Recovery
	C
	 If contacting the peer for the first time 
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.1-2: Bearer Context List within Create Session Request

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	UL TFT
	O
	
	11
	Bearer TFT
	0

	DL TFT
	O
	
	11
	Bearer TFT
	1

	S1-U eNodeB F-TEID
	C
	Present in:

S11 message at eUTRAN handover/TAU
	11
	F-TEID
	0

	S4-U SGSN F-TEID
	C
	S4 usage only
	11
	F-TEID
	1

	S5/8-U SGW F-TEID
	C
	Included in "eUTRAN Initial Attach" or "UE Requested PDN Connectivity Handover/TAU (S5/8)
	11
	F-TEID
	2

	S5/8-U PGW F-TEID
	C
	Handover/TAU (S4/11)
	11
	F-TEID
	3

	S12 RNC F-TEID
	C
	S12 usage only
	11
	F-TEID
	4

	S12 SGW F-TEID
	C
	S12 usage only
	11
	F-TEID
	5

	Bearer Level QoS
	C
	
	11
	Bearer QoS
	0

	Legacy QoS
	C
	
	11
	Legacy QoS
	0

	Charging Characteristics
	C
	To be included according to TS 32.251
	11
	Charging Characteristics
	0

	Prohibit Payload Compression
	O
	
	11
	
	0


7.2.2
Create Session Response

The Create Session Response 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 Initial Attach

-
UE requested PDN connectivity

It is also sent on S11 by the SGW to the MME as part of the procedure:

· 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 S4 by the SGW to the SGSN as part of the procedure:

· 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

Editor's Note: Used in the following procedures and steps of 3GPP TS 23.401v8.2.0 [3]:
· E-UTRAN Initial Attach (5.3.2.1) Step 17 (S11)

· E-UTRAN Initial Attach (5.3.2.1) Step 16 (S5/8)

· UE requested PDN connectivity (5.10.2) Step 6 (S11)

· UE requested PDN connectivity (5.10.2) Step 5 (S5/8)

· Tracking Area Update procedure with Serving GW change (5.3.3.1) Step 11 (S11)

· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 11 (S4)

Table 7.2.2-1: Information Elements in a Create Session Response
	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	BCM
	M
	The negotiated Bearer Control Mode for GERAN/UTRAN.
	11
	
	0

	CGI/SAI/RAI change report required
	C
	Denotes whether the SGSN is requested to send changes in CGI/SAI or RAI for this bearer over S4/S5 interfaces
	
	Indication
	0

	Sender F-TEID for Control Plane
	M
	SGW-S4/11 / PGW-S5/8
	11
	F-TEID
	0

	PGW S5/S8 Address for Control Plane
	C
	Mandatory if GTP based S5/S8
	11
	F-TEID
	1

	PGW S5/S8 PMIP Address
	C
	Mandatory if PMIP based S5/S8
	11
	F-TEID
	2

	PGW GRE Key
	C
	Mandatory if PMIP based S5/S8
	11
	
	0

	PDN Address Allocation (PAA)
	M
	Not applicable to TAU/RAU/Handover

The above was deleted in C4-083185
	11
	PAA
	0

	APN Restriction
	M
	Denotes the restriction on the combination of types of APN for the APN associated with this EPS bearer Context.
	11
	APN Restriction
	0

	Protocol Configuration Options (PCO)
	O
	Not applicable to TAU/RAU
	11
	PCO
	0

	Bearer Contexts
	M
	One bearer for "eUTRAN Initial Attach" or "UE Requested PDN Connectivity"

X bearers for Handover/TAU with SGW change
	11
	Bearer Context List
	0

	Charging Id
	M
	
	11
	
	0

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

Included if SGW and/or PGW is activated.
	11
	
	0

	Recovery
	C
	 If contacting the peer for the first time 
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


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

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	11
	Cause
	0

	UL TFT
	O
	
	11
	Bearer TFT
	0

	DL TFT
	O
	
	11
	Bearer TFT
	1

	S1-U SGW F-TEID
	C
	S11 usage only
	11
	F-TEID
	0

	S4-U SGW F-TEID
	C
	S4 usage only
	11
	F-TEID
	1

	S5/8-U SGW F-TEID
	
	Not used in Create Session Response
	11
	F-TEID
	2

	S5/8-U PGW F-TEID
	C
	Included in "eUTRAN Initial Attach" or "UE Requested PDN Connectivity
	11
	F-TEID
	3

	S12 RNC F-TEID
	C
	S12 usage only
	11
	F-TEID
	4

	S12 SGW F-TEID
	C
	S12 usage only
	11
	F-TEID
	5

	Bearer Level QoS
	C
	
	11
	Bearer QoS
	0

	Legacy QoS
	C
	
	11
	Legacy QoS
	0

	Charging Characteristics
	
	Not used in Response messages
	11
	Charging Characteristics
	0

	Charging Id
	M
	
	11
	Charging Id
	0

	Prohibit Payload Compression
	O
	
	11
	
	0


7.2.3
Create Bearer Request

The Create Bearer Request message is sent on S5/S8 by the PGW to the SGW and on S11 by the SGW to the MME as part of the Dedicated Bearer Activation procedure.

· Dedicated bearer activation (5.4.1) Step 2 (S5/8)

· Dedicated bearer activation (5.4.1) Step 2 (S11)

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

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	None
	11
	IMSI
	0

	Procedure Transaction Id (PTI)
	C
	Only used 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
	11
	RAT Type
	0

	Linked Bearer Identity (LBI)
	M
	Used to identify the PDN connection
	11
	EBI
	0

	Bearer Contexts
	M
	1 bearer
	11
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.3-2: Bearer Context List within Create Bearer Request

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	
	Set to 0 in Create Bearer Request
	11
	EBI
	0

	Cause
	
	Not used in Request messages
	11
	Cause
	0

	UL TFT
	M
	
	11
	Bearer TFT
	0

	DL TFT
	C
	For PMIP based S5/S8
	11
	Bearer TFT
	1

	S1 eNodeB F-TEID
	
	Not used in Create Bearer Request
	11
	F-TEID
	0

	S1-U SGW F-TEID
	C
	Used on S11
	11
	F-TEID
	1

	S4-U SGSN F-TEID
	
	Not used in Create Bearer Request
	11
	F-TEID
	2

	S4-U SGW F-TEID
	
	Not used in Create Bearer Request
	11
	F-TEID
	3

	S5/8-U SGW F-TEID
	
	Not used in Create Bearer Request
	11
	F-TEID
	4

	S5/8-U PGW F-TEID
	C
	Used on S5/S8
	11
	F-TEID
	5

	S12 RNC F-TEID
	
	Not used in Create Bearer Request
	11
	F-TEID
	6

	S12 SGW F-TEID
	C
	Used on S11
	11
	F-TEID
	7

	Bearer Level QoS
	C
	
	11
	Bearer QoS
	0

	Legacy QoS
	
	Not used in Create Bearer Request
	11
	Legacy QoS
	0

	Charging Characteristics
	C
	FFS
	11
	Charging Characteristics
	0

	Charging Id
	C
	FFS
	11
	Charging Id
	0

	Prohibit Payload Compression
	O
	
	11
	
	0

	
	
	
	
	
	


7.2.4
Create Bearer Response

The Create Bearer Response message is sent on S5/S8 by the SGW to the PGW, and on S11 by the MME to the SGW as part of the Dedicated Bearer Activation procedure.

· Dedicated bearer activation (5.4.1) Step 9 (S5/8)

· Dedicated bearer activation (5.4.1) Step 8 (S11)

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

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	1
	
	11
	Cause
	0

	Bearer Contexts
	M
	None 
	11
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.4-2: Bearer Context List within Create Bearer Response

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	11
	Cause
	0

	UL TFT
	
	Not used in Create Bearer Response
	11
	Bearer TFT
	0

	DL TFT
	
	Not used in Create Bearer Response
	11
	Bearer TFT
	1

	S1 eNodeB F-TEID
	C
	Mandatory on S11
	11
	F-TEID
	0

	S1 SGW F-TEID
	C
	Used on S11
	11
	F-TEID
	1

	S4-U SGSN F-TEID
	
	Not used in Create Bearer Response
	11
	F-TEID
	2

	S4-U SGW F-TEID
	
	Not used in Create Bearer Response
	11
	F-TEID
	3

	S5/8-U SGW F-TEID
	C
	Mandatory on S5/S8
	11
	F-TEID
	4

	S5/8-U PGW F-TEID
	C
	Used on S5/S8
	11
	F-TEID
	5

	S12 RNC F-TEID
	C
	S12 usage only
	11
	F-TEID
	6

	S12 SGW F-TEID
	
	Not used in Create Bearer Response
	11
	F-TEID
	7

	Bearer Level QoS
	
	Not used in Create Bearer Response
	11
	Bearer QoS
	0

	Legacy QoS
	
	Not used in Create Bearer Response
	11
	Legacy QoS
	0

	Charging Characteristics
	
	Not used in Response messages
	11
	Charging Characteristics
	0

	Charging Id
	
	FFS
	11
	Charging Id
	0

	Prohibit Payload Compression
	
	Not used in Create Bearer Response
	11
	
	0


7.2.5
Bearer Resource Command

7.2.5.1
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 modification procedure. 

The MME shall include IMSI IE in the Bearer Resource Command message.

Editor’s note: Emergency call related matters (e.g. availability of IMSI) are FFS.

Table 7.2.5.1-1 specifies the presence of the IEs in the message.

Table 7.2.5.1-1: Information Elements in a Allocate Bearer Resource Command
	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	None
	11
	IMSI
	0

	Linked EPS Bearer ID (LBI)
	M
	None
	11
	LBI
	0

	Procedure Transaction Id (PTI)
	M
	None
	11
	PTI
	0

	SDF Level Quality of Service (SDF QoS)
	C
	Not included for Bearer resource release.
	11
	SDF QoS
	0

	Traffic Aggregate Description (TAD)
	M
	The TAD consists of the description of the packet filter(s) for traffic flow aggregate.
	11
	SDF TFT
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s notes: It is FFS whether there is more Information Element for this message.

7.2.5.2
Bearer Resource Failure Indication

A Bearer Resource Failure Indication shall be sent by PGW to SGW and forwarded to MME as part of failure of UE Requested bearer modification procedure.

Table 7.2.5.2-1 specifies the presence of the IEs in the message.

The PGW shall include Cause IE in the Bearer Resource Failure Indication message.

The PGW may include EPS Bearer ID (EBI) IE in the Bearer Resource Failure Indication.
Cause IE indicates if an EPS bearer has not been created 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 TFT operation".

· "Syntactic error in the TFT 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".

Editor's Note: Additional cause values are FFS.

Table 7.2.5.2-1: Information Elements in a Bearer Resource Failure Indication

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Bearer Contexts
	M
	None
	11
	EBI
	0

	Recovery
	O
	 None
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.5.2-2: Bearer Context List within Bearer Resource Failure Indication

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0


7.2.6


Editor's note: this clause is missing…
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
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
· E-UTRAN Initial Attach (5.3.2.1) Step 22 (S11)

· E-UTRAN Initial Attach (5.3.2.1) Step 22a (S5/8) (Interim Draft 23.401v820+, ignored in this P-CR)

· Tracking Area Update procedure with Serving GW change (5.3.3.1) Step 9 (S5/8)

· E-UTRAN Tracking Area Update without SGW Change (5.3.3.2) Step 11 (S11)

· E-UTRAN Tracking Area Update without SGW Change (5.3.3.2) Step 12 (S5/8)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 7 (S4)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 8 (S5/8)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 22 (S4)

· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 8 (S5/8)
· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 22 (S4)
· UE triggered Service Request (5.3.4.1) Step 8 (S11)
· UE triggered Service Request (5.3.4.1) Step 9 (S5/8)
· S1 release procedure (5.3.5) Step 2 (S11)

· Inter eNodeB handover without MME relocation, with Serving GW relocation (5.5.1.1.3) Step 3a (S5/8)

· Inter eNodeB handover with MME relocation (5.5.1.2) Step 15 (S11)

· Inter eNodeB handover with MME relocation (5.5.1.2) Step 16 (S5/8)

· E-UTRAN to UTRAN Iu mode Inter RAT handover (5.5.2.1.3) Step 8 (S5/8)

· UTRAN Iu mode to E-UTRAN Inter RAT handover (5.5.2.2.3) Step 8 (S11)

· UTRAN Iu mode to E-UTRAN Inter RAT handover (5.5.2.2.3) Step 9 (S5/8)

· E-UTRAN to GERAN A/Gb mode Inter RAT handover (5.5.2.3.3) Step 10 (S5/8)

· GERAN A/Gb mode to E-UTRAN Inter RAT handover (5.5.2.4.3) Step 8 (S11)

· GERAN A/Gb mode to E-UTRAN Inter RAT handover (5.5.2.4.3) Step 9 (S5/8)

· UE requested PDN connectivity (5.10.2) Step 11 (S11)

· UE requested PDN connectivity (5.10.2) Step 11a (S5/8)

· 3G SGSN to MME combined hard handover and SRNS relocation procedure (D.3.4) Step 15 (S11)

· 3G SGSN to MME combined hard handover and SRNS relocation procedure (D.3.4) Step 16 (S5/8)

· Gn/Gp SGSN to MME Tracking Area Update (D.3.6) Step 10 (S5/8)
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
	Sent on S5/S8 in case of Gn/Gp SGSN to MME TAU
	11
	MEI
	0

	Serving Network
	C
	Sent in case of TAU with MME change

Sent in case of RAU with MME interaction
	11
	Serving Network
	0

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

Sent on S5/S8 in case of RAT type change

Sent on S4 in case of RAU with MME interaction
	11
	RAT Type
	0

	ISRAI
	C
	Sent on S11 in case of TAU with MME change and in case of I-RAT handover

Sent on S4 in case of RAU with MME interaction
	11
	Indication
	0

	Sender F-TEID for Control Plane
	M
	MME-S11 / SGSN-S4 / SGW-S5/8
	11
	F-TEID
	0

	PGW S5/S8 Address for Control –Plane
	C
	Sent on S11 in case of Handover or TAU if GTP based S5/S8
	11
	F-TEID
	1

	PGW S5/S8 PMIP Address
	C
	Sent on S11 in case of handover with MME relocation if PMIP based S5/S8
	11
	F-TEID
	2

	PGW GRE Key
	C
	Sent on S11 in case of handover with MME relocation if PMIP based S5/S8.

Sent on S11 in case of I-RAT handover if PMIP based S5/S8
	11
	
	0

	Handover Indication
	C
	Set in eUTRAN initial attach or in UE requested PDN connectivity if the UE comes from non-3GPP access
	11
	Indicator?
	0

	Scope Indicator
	C
	Sent on S11 in case of S1 release procedure to release all S1-U bearers for the UE
	11
	Scope Indicator
	0

	Aggregate Maximum Bit Rate (AMBR)
	C
	APN-AMBR is sent in case of 3G SGSN to MME combined hard handover and SRNS relocation procedure
	11
	AMBR
	0

	Delay Downlink Packet Notification Request
	C
	Sent on S11 in case of UE triggered Service Request
	11
	Delay Value
	0

	Bearer Contexts
	M
	
	11
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.7-2: Bearer Context List within Modify Bearer Request

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	C
	Not used in Request messages
	11
	Cause
	0

	NSAPI
	C
	Sent in case of 3G SGSN to MME combined hard handover and SRNS relocation procedure
	11
	EBI
	0

	S1 eNodeB F-TEID
	C
	Present in:

S11 message at eUTRAN initial attach

S11 message at UE triggered Service Request

S11 message in all handover cases
	11
	F-TEID
	0

	S5/8-U SGW F-TEID
	C
	Handover/TAU (S5/8)
	11
	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
	11
	F-TEID
	2

	S12 RNC F-TEID
	C
	S12 usage only
	11
	F-TEID
	3

	Bearer Level QoS
	C
	TAU without SGW change on S11
	11
	Bearer QoS
	0

	Legacy QoS
	C
	RAU with MME interaction on S4
	11
	Legacy QoS
	0

	Charging Characteristics
	C
	Needed in case of Inter eNodeB handover with MME relocation? It is missing in 23.401
	11
	Charging Characteristics
	0

	Charging Id
	C
	Needed in case of SGW change? It is missing in 23.401
	11
	Charging Id
	0


In cases of inter radio access node mobility where bearers might be dropped, the "Bearer Contexts" parameter of the Modify Bearer Request message shall only include those bearers which have been accepted and shall be maintained. If the receiving node has knowledge of other bearers of the same PDN connection, these shall be deleted.

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

-
E-UTRAN Initial Attach

-
S1 release 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
Editor's Note: Used in the following procedures and steps of 23.401 v8.2.0
· E-UTRAN Initial Attach (5.3.2.1) Step 23 (S11)

· E-UTRAN Initial Attach (5.3.2.1) Step 22b (S5/8) (Interim Draft 23.401v820+, ignored in this P-CR)

· Tracking Area Update procedure with Serving GW change (5.3.3.1) Step 10 (S5/8)

· E-UTRAN Tracking Area Update without SGW Change (5.3.3.2) Step 15 (S11)

· E-UTRAN Tracking Area Update without SGW Change (5.3.3.2) Step 14 (S5/8)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 11 (S4)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 10 (S5/8)

· Routeing Area Update with MME interaction and without SGW change (5.3.3.3) Step 22b (S4)

· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 10 (S5/8)
· Routeing Area Update with MME interaction and with SGW change (5.3.3.6) Step 22b (S4)
· UE triggered Service Request (5.3.4.1) Step 12 (S11)
· UE triggered Service Request (5.3.4.1) Step 11 (S5/8)
· S1 release procedure (5.3.5) Step 3 (S11)

· Inter eNodeB handover without MME relocation, with Serving GW relocation (5.5.1.1.3) Step 3b (S5/8)

· Inter eNodeB handover with MME relocation (5.5.1.2) Step 17 (S11)

· Inter eNodeB handover with MME relocation (5.5.1.2) Step 16a (S5/8)

· E-UTRAN to UTRAN Iu mode Inter RAT handover (5.5.2.1.3) Step 8a (S5/8)

· UTRAN Iu mode to E-UTRAN Inter RAT handover (5.5.2.2.3) Step 10 (S11)

· UTRAN Iu mode to E-UTRAN Inter RAT handover (5.5.2.2.3) Step 9a (S5/8)

· E-UTRAN to GERAN A/Gb mode Inter RAT handover (5.5.2.3.3) Step 10a (S5/8)

· GERAN A/Gb mode to E-UTRAN Inter RAT handover (5.5.2.4.3) Step 10 (S11)

· GERAN A/Gb mode to E-UTRAN Inter RAT handover (5.5.2.4.3) Step 9a (S5/8)

· UE requested PDN connectivity (5.10.2) Step 12 (S11)

· UE requested PDN connectivity (5.10.2) Step 11b (S5/8)

· 3G SGSN to MME combined hard handover and SRNS relocation procedure (D.3.4) Step 17 (S11)

· 3G SGSN to MME combined hard handover and SRNS relocation procedure (D.3.4) Step 16 (S5/8)

· Gn/Gp SGSN to MME Tracking Area Update (D.3.6) Step 12 (S5/8)

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

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	
	11
	Cause
	0

	MSISDN
	C
	Included by the PGW if it is stored in its UE context
	11
	MSISDN
	0

	Sender F-TEID for Control Plane
	M
	SGSN-S4 / SGW-S5/8 / PGW-S5/8
	11
	F-TEID
	0

	PGW S5/S8 Address for Control Plane
	C
	Mandatory if GTP based S5/S8
	11
	F-TEID
	1

	PGW S5/S8 PMIP Address
	C
	Mandatory if PMIP based S5/S8
	11
	F-TEID
	2

	PGW GRE Key
	C
	Mandatory if PMIP based S5/S8
	11
	
	0

	Protocol Configuration Options (PCO)
	C
	Used in Inter RAT handover from UTRAN or GERAN to E-UTRAN
	11
	PCO
	0

	Bearer Contexts
	M
	
	11
	Bearer Context List
	0

	Recovery
	C
	None 
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


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

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	11
	Cause
	0

	NSAPI
	
	Not used in response messages
	11
	EBI
	1

	S1 SGW F-TEID
	C
	Used on S11
	11
	F-TEID
	0

	S5/8-U SGW F-TEID
	
	Not used in response messages
	11
	F-TEID
	1

	S5/8-U PGW F-TEID
	
	Not used in response messages
	11
	F-TEID
	2

	S12 RNC F-TEID
	
	Not used in response messages
	11
	F-TEID
	3

	Bearer Level QoS
	
	Not used in response messages
	11
	Bearer QoS
	0

	Legacy QoS
	
	Not used in response messages
	11
	Legacy QoS
	0

	Charging Characteristics
	
	Not used in response messages
	11
	
	0

	Charging Id
	
	Not used in response messages
	11
	
	0


7.2.9
Delete Session Request and Delete Bearer Request

7.2.9.1
Delete Session Request

A Delete Session Request message shall be sent as a part of the UE, HSS or MME initiated detach procedure. This request is sent by the MME to the SGW and may be forwarded to the PGW.

Table 7.2.9.1-1 specifies the presence of the IEs in the message.

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

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Linked EPS Bearer ID (LBI)
	M
	If the request corresponds to UE, MME or HSS initiated detach procedures for tearing down default bearer, then this IE shall be included to indicate the default bearer associated with the PDN being disconnected.


	11
	EBI
	0

	Operation Indication (OI)
	C
	FFS
	11
	Indication
	0

	Private Extension
	O
	None
	11
	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. This Request is sent by the PGW to the SGW and may be forwarded to the MME. 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
	CR
	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.

If the request corresponds to a MME initiated detach procedure, this IE shall not be present.
	11
	EBI
	0

	Bearer Contexts
	C
	It is used for bearers different from the default one. In this case it is required to have at least one bearer
	11
	Bearer Context List
	0

	Procedure Transaction Id (PTI)
	C
	If the request corresponds to UE requested bearer resource release procedure for an E-UTRAN, this IE shall be included. 
	11
	PTI
	0

	APN Aggregate Maximum Bit Rate (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

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.9.2-2: Bearer Context List within Delete Bearer Request

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	11
	Cause
	0


7.2.9.3
Failure indication for a downlink data notification by MME across S11 interface within the EUTRAN during the Network Triggered Service Request procedure

A Downlink Data Notification Failure indication shall be sent from an MME 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 7.2.9.3-1 specifies the presence of the IEs in the message.

Table 7.2.9.3-1: Information Elements in a Downlink Data Notification Failure Indication

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None


	11
	Cause
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Possible Cause values are:

· "UE not responding"

· "Service denied".

Editor's note: Other potential Cause values are FFS.7.2.10
Delete Session 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.

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
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Recovery
	C
	If contacting the peer for the first time 
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


7.2.10.2
Delete Bearer Response

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

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

	Cause
	M
	None
	11
	Cause
	0

	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 
	
	EBI
	0

	Bearer Context
	C
	It is used for bearers different from default one. In this case it is needed at least one bearer
	
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.10.2-2: Bearer Context List within Delete Bearer Response

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	11
	Cause
	0


7.2.11
Downlink Data Notification

7.2.11.1
Downlink Data Notification across S11 interface within the EUTRAN for Network Triggered Service Request procedure

A Downlink Data Notification message shall be sent from a SGW to a MME as a part of the network triggered service request procedure. 

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
	CR
	IE Type
	Ins.

	Paging Cause
	M
	None
	11
	Paging Cause
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: The inclusion of other parameters in this message is FFS.

7.2.11.2
Responding to a downlink data notification by MME across S11 interface within the EUTRAN for Network Triggered Service Request procedure

A Downlink Data Notification Acknowledgement shall be sent from a MME to a SGW in response to a network triggered service request with an indication of success, or failure when MME 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
	CR
	IE Type
	Ins.

	Cause
	M
	None


	11
	Cause
	0

	Data Notification Delay
	C
	The MME 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 becomes significant (as configured by the operator) and the MME's load exceeds an operator configured value.
	11
	Delay Value
	0

	Recovery
	O
	None
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Possible Cause values are:

· "Request accepted",

· "Unable to page UE".

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
	CR
	IE Type
	Ins.

	Bearer Contexts
	M
	None
	11
	Bearer Contexts
	0

	Recovery
	C
	 If contacting the peer for the first time 
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.12-2: Bearer Context List within Update User Plane Request

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	C
	Not used in Request messages
	11
	Cause
	0

	S1 eNodeB F-TEID
	M
	
	11
	F-TEID
	0


If bearers are to be dropped due to the inter eNodeB handover, the "Bearer Contexts" parameter of the Update User Plane Request message shall only include those bearers which have been accepted and shall be maintained. If the receiving node has knowledge of other bearers of the same PDN connection, these shall be deleted.

Editor's note: It is FFS if the request should include also bearers to be explicitly removed, with a "Cause" value within the "Bearer Context List" indicating that they shall be removed. It is FFS if the response message shall include the removed bearers. 

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
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Bearer Contexts
	O
	None 
	11
	Bearer Contexts
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


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

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	11
	Cause
	0

	S1 SGW F-TEID
	C
	Used on S11
	11
	F-TEID
	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
	CR
	IE Type
	Ins.

	APN-Aggregate Maximum Bit Rate (APN-AMBR)
	M
	
	11
	AMBR
	0

	Bearer Contexts
	M
	
	11
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.14.1-2: Bearer Context List within Modify Bearer Command

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Bearer Level QoS
	C
	Mandatory if other parameters than the APN-AMBR have changed
	11
	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 TFT operation".

· "Syntactic error in the TFT 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".

· "All dynamic addresses are occupied"

· "Unexpected repeated IE"

Editor's Note: Additional cause values are FFS.

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

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Bearer Context
	M
	
	
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


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

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0


7.2.15
Update Bearer Request

The Update Bearer Request is 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 

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
	CR
	IE Type
	Ins.

	IMSI
	M
	None
	11
	IMSI
	0

	Bearer Contexts
	M
	
	11
	Bearer Context List
	0

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

PTI shall be the same as the one used in the corresponding Bearer Resource Command
	11
	PTI
	0

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


	11
	PCO
	0

	GRE Key
	C
	The SGW shall include the GRE Key IE for uplink traffic if PMIP-based S5/S8 is used
	11
	GRE Key
	0

	Aggregate Maximum Bit Rate (AMBR)
	M
	APN-AMBR
	11
	AMBR
	0

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

Included if SGW and/or PGW is activated.
	11
	
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.15-2: Bearer Context List within Update Bearer Request

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	UL TFT
	O
	
	11
	Bearer TFT
	0

	DL TFT
	O
	
	11
	Bearer TFT
	1

	Bearer Level QoS
	C
	
	11
	Bearer QoS
	0

	Legacy QoS
	C
	
	11
	Legacy QoS
	0

	Charging Characteristics
	C
	To be included according to TS 32.251
	11
	Charging Characteristics
	0

	Charging Id
	C
	
	11
	Charging Id
	0

	Prohibit Payload Compression
	O
	
	11
	
	0


7.2.16
Update Bearer Response

An Update Bearer Response shall be sent from a MME 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 or not. The EPS Bearer has not been modified in the MME if the Cause IE value differs from "Request accepted".  Possible Cause values are:

· "Request accepted".

Editor's Note: the other values of Cause IE are FFS

Only the Cause IE shall be included in the response if the Cause IE contains another value than 'Request accepted'.

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

	Cause
	M
	None
	11
	Cause
	0

	Bearer Contexts
	M
	
	11
	Bearer Context List
	0

	Protocol Configuration Options (PCO)
	C
	MME 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".


	11
	PCO
	0

	Recovery
	C
	 If contacting the peer for the first time 
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.16-2: Bearer Context List within Update Bearer Response

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0

	Cause
	M
	Indicates if the bearer handling was successful, and if not, gives information on the reason.
	11
	Cause
	0

	UL TFT
	
	
	11
	Bearer TFT
	0

	DL TFT
	
	
	11
	Bearer TFT
	1

	Charging Characteristics
	C
	To be included according to TS 32.251
	11
	Charging Characteristics
	0

	Bearer Level QoS
	
	
	11
	Bearer QoS
	0

	Legacy QoS
	
	
	11
	Legacy QoS
	0

	Charging Characteristics
	
	Not used in Response messages
	11
	Charging Characteristics
	0

	Charging Id
	
	
	11
	Charging Id
	0


7.2.17
Deactivate Bearer Command and Failure Indication

7.2.17.1
Deactivate Bearer Command 
A Deactivate Bearer Command 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 MME Initiated Dedicated Bearer Deactivation procedure. 
Table 7.2.17.1-1: Information Elements in a Deactivate Bearer Command
	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID (EBI)
	M
	None
	11
	EBI
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


7.2.17.1a
Deactivate Bearer Command 2
A Deactivate Bearer Command message shall be sent from a MME to a SGW and forwarded to PGW as a part of the eNodeB requested bearer release procedure. 

Table 7.2.17.1a-1: Information Elements in Deactivate Bearer Command

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Bearer Contexts
	M
	
	11
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Table 7.2.17.1a-2: Bearer Context List within Deactivate Bearer Command

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0


7.2.17.2
Deactivate Bearer Failure Indication

A Deactivate 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 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"

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
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Bearer Context
	M
	
	11
	Bearer Context List
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


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

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	M
	
	11
	EBI
	0


7.3
Mobility Management Messages

7.3.1
Forward Relocation Request

A Forward Relocation Request message shall be sent from the source MME to the target MME over S10 interface as part of S1-based handover relocation procedure from the source MME to the target SGSN, or from the source SGSN to the target MME over S3 interface as part of Inter RAT handover and combined hard handover and SRNS relocation procedures, or from source SGSN to the target SGSN over S16 interface as part of  SRNS Relocation and PS handover procedures.

Table 7.3.1-1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.1-1: Information Elements in a Forward Relocation Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	None
	11
	IMSI
	0

	S3/S16/S10 Address and TEID for Control Plane
	M
	This IE specifies the address and the tunnel for control plane message which is chosen by the source MME/SGSN.
	11
	F-TEID
	0

	MME/SGSN UE EPS Bearer Contexts
	M
	
	11
	PDN Connection List
	0

	MME/SGSN UE MM Context
	M
	None
	11
	MM Context
	0

	Indication
	C
	This IE is included if direct forwarding is This IE shall not be included if the message is used for SRNS relocation procedure.
	11
	Indication
	0

	E-UTRAN Transparent Container
	C
	This IE shall be included if the message is used for UTRAN/GERAN to E-UTRAN inter RAT handover procedure, intra RAT handover procedure and 3G SGSN to MME combined hard handover and SRNS relocation procedure.
	11
	F-Container
	0

	UTRAN Transparent Container
	C
	This IE shall be included if the message is used for PS handover to UTRAN Iu mode procedures, SRNS relocation procedure and E-TURAN to UTRAN inter RAT handover procedure.
	11
	F-Container
	1

	Target Identification
	C
	This IE shall be included if the message is used for SRNS relocation procedure and handover to UTRAN/E-UTRAN procedures.
	11
	Target Identification
	0

	HRPD access node S101 IP address
	C
	This IE shall be included only if the HRPD pre registration was performed at the source MME
	11
	S101-IP-Address
	0

	1xIWS S102 IP address
	C
	This IE shall be included only if the 1xRTT CS fallback pre registration was performed at the source MME
	11
	S102-IP-Address
	0

	S1-AP Cause
	C
	This IE is the information from the source eNodeB, the source MME shall include this IE in the message.
	11
	F-Cause
	0

	RANAP Cause
	C
	This IE is the information from the source RNC, the source SGSN shall include this IE in the message.
	11
	F-Cause
	1

	ISRSI
	C
	This IE shall be include if the source MME/SGSN is capable to establish ISR for the UE or if the ISR is activated, the source MME/SGSN to indicate the target SGSN/MME maintain ISR for the UE in the inter RAT handover procedures.
	11
	Indication
	0

	BSS Container
	C
	This IE shall be included if the message is used for PS handover to GERAN A/Gb mode and E-UTRAN to GERAN A/Gb mode inter RAT handover procedure. 
	11
	F-Container
	0

	Cell Identification
	C
	This IE shall be included if the message is used for PS handover to GERAN A/Gb mode and E-UTRAN to GERAN A/Gb mode inter RAT handover procedure.
	11
	Cell Identification
	0

	BSSGP Cause
	C
	This IE is the information from source BSS, the source SGSN shall include this IE in the message.
	11
	F-Cause
	0

	Selected PLMN ID
	O
	The Selected PLMN ID IE indicates the core network operator selected for the UE in a shared network. The old SGSN shall include this IE if the selected PLMN identity is available.
	11
	Selected PLMN ID
	0

	EPS Bearer Contexts Prioritization
	O
	When the EPS Bearer Context Prioritization IE is included, it informs the target MME/SGSN that the EPS bearer Contexts are sent prioritized.
	11
	Contexts Prioritization
	0

	Recovery
	C
	 If contacting the peer for the first time 
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.2
Forward Relocation Response

A Forward Relocation Response message shall be sent as a response to Forward Relocation Request during S1-based handover procedure, Inter RAT handover procedures, SRNS Relocation procedure and PS handover procedures.

Table 7.3.2-1 specifies the presence requirements and conditions of the IEs in the message.
Cause IE indicates if the relocation has been accepted, or not. The relocation has not been accepted by the target MME/SGSN if the Cause IE value differs from "Request accepted".  Possible Cause values are:

· "Request accepted".

-
 'System failure'.

-
 'Mandatory IE incorrect'.

-
 'Mandatory IE missing'.

-
 'Optional IE incorrect'.

-
 'No resources available'.

-
 'Invalid message format'.

-
 'Relocation failure'.
Editor's note: Other potential Cause values are FFS. 
Table 7.3.2-1: Information Elements in a Forward Relocation Response

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	
	11
	Cause
	0

	S3/S16/S10 Address and TEID for Control Plane
	O
	If the Cause IE contains the value"" Request accepted"", the target MME/SGSN may include this IE in Forward Relocation Response message.
	11
	F-TEID
	0

	Indication
	C
	If the Cause IE contains the value "Request accepted ", this IE is included if the target MME/SGSN has selected a new SGW. This IE shall not be included if the message is used for SRNS relocation procedure.
	11
	Indication
	0

	List of Set-up Bearers
	C
	The list of set-up Bearers IE contains the EPS bearer Identifiers of the Bearers that were successfully allocated in the target system during a handover procedure. This IE shall be included if the Cause IE contains the value "Request accepted".
	11
	Bearer Context List
	0

	List of Set-up RABs
	C
	The list of set-up RABs IE contains the RAB Identifiers of the RABs that were successfully allocated in the target system. This IE shall be included if the Cause IE contains the value "Request accepted".
	11
	Bearer Context List
	1

	S1-AP Cause
	C
	If the Cause IE contains the value "Request accepted", this IE is mandatory if cause value is contained in S1-AP message.
	11
	F-Cause
	0

	RANAP Cause
	C
	If the Cause IE contains the value "Request accepted", this IE is mandatory if cause value is contained in RANAP message.
	11
	F-Cause
	1

	E-UTRAN Transparent Container
	O
	This IE contains the radio-related and core network information for handover to E-UTRAN. If the Cause IE contains the value "Request accepted", this IE is included.
	11
	F-Container
	0

	UTRAN Transparent Container
	O
	This IE contains the radio-related and core network information for handover to UTRAN. If the Cause IE contains the value "Request accepted", this IE is included.
	11
	F-Container
	1

	BSS Container
	O
	This IE contains the radio-related and core network information for handover to GERAN. If the Cause IE contains the value "Request accepted", this IE is included.
	11
	F-Container
	2

	List of Set-up PFCs
	O
	The list of set-up PFCs IE contains the Packet Flow Identifies of the PFCs that were successfully allocated in the target system during a PS handover to/from GERAN or inter RAT handover to/from GERAN. If the Cause IE contains the value "Request accepted", this IE is included.
	11
	Bearer Context List
	0

	BSSGP Cause
	O
	For handover to GERAN, if a cause value is received from the Target BSC, the BSSGP Cause IE shall be included and shall be sent to the cause value received from the target BSC. 
	11
	F-Cause
	2

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

Bearer Context List IE in this message is specified in Table 7.3.2-2, the source system shall use this IE for data forwarding in handover.

Table 7.3.2-2: Bearer Context List

	
	
	Bearer Context List IE Type = 96 (decimal)
	
	
	

	
	
	Length = n (decimal)
	
	
	

	
	
	Number of Bearers = m (decimal)
	
	
	

	
	
	For each bearer:
	
	
	

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	EPS Bearer ID
	C
	This IE shall be included if the message is used for S1-Based handover procedure. 
	11
	EBI
	0

	NSAPI
	C
	This IE shall be included if the message is used for SRNS relocation procedure and Inter RAT handover to/from Iu mode procedures.
	11
	NSAPI
	0

	Packet Flow ID
	C
	This IE shall be included if the message is used for PS handover and Inter RAT handover to/from A/Gb mode procedures.
	11
	Packet Flow ID
	0

	Forwarding IP address and TEID
	M
	
	11
	F-TEID
	0


7.3.3
Forward Relocation Complete Notification

A Forward Relocation Complete Notification message shall be sent to the source MME/SGSN to indicate the handover has been successfully finished.

Table 7.3.3-1 specifies the presence requirements and conditions of the IEs in the message.

Table 7.3.3-1: Information Elements in a Forward Relocation Complete Notification

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	ISRAI
	C
	This IE indicates to the source MME/SGSN whether it shall maintain the UE’s context and whether it shall activate ISR. It shall be included if the message is used for inter RAT handover, and the UE has ISR capability.
	11
	Indication
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.4
Forward Relocation Complete Acknowledge

7.3.4.1
Forward Relocation Complete Acknowledge across S10 interface during Inter eNodeB Handover with MME Relocation procedure

A Forward Relocation Complete Acknowledge message shall be sent as a response to Forward Relocation Complete Notification during inter eNodeB handover with MME relocation procedure.

Table 7.3.4.1-1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.4.1-1: Information Elements in a Forward Relocation Complete Acknowledge

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Recovery
	O
	None
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS

	
	
	
	
	
	


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.5
Context Request

The new MME/SGSN shall send the Context Request message to the old MME/SGSN on S3/S16/S10 interface as a part of TAU/RAU procedure to get the MM and EPS bearer Contexts for the UE.

If the sending node is a MME, it shall include in the Context Request message:

· the GUTI IE and Complete TAU Request Message IE if the GUTI received from UE indicates the old node is a MME.

· the RAI IE, P-TMSI IE and P-TMSI Signature IE if the GUTI received from UE indicates the old node is an SGSN.
Editor's note: It is FFS if other means than GUTI could be needed to identify the old nodes.

If the sending node is an SGSN, it shall include RAI IE, P-TMSI IE and P-TMSI Signature IE in the Context Request message.

The new MME differentiates the type of the old node from the most significant bit of the MME group id in GUTI. The value 0 indicates that the old node is an SGSN, the GUTI shall be mapped to RAI, P-TMSI and P-TMSI Signature by the new MME; and the value 1 indicates the old node is a MME, the new MME include GUTI IE and Complete TAU Request Message IE in the Context Request message. The Mapping between temporary and area identities is defined in 3GPP TS 23.401 [3] Annex H.
The GUTI IE shall not coexist with any of the RAI IE, P-TMSI IE and P-TMSI Signature IE in a Context Request message. If this occurs, the receiving node shall return a corresponding cause value in the response message.

Table 7.3.5-1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.5-1: Information Elements in a Context Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	C
	IMSI shall be included if the MS Validated value indicates ‘YES’.
	11
	IMSI
	0

	GUTI
	C
	The New MME shall include this IE over S10 interface.
	11
	GUTI
	0

	Routeing Area Identity(RAI)
	C
	This IE shall be included over S3/S16 interface, if the GUTI indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	11
	ULI for RAI
	0

	Packet TMSI(P-TMSI)
	C
	This IE shall be included over S3/S16 interface, if the GUTI indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	11
	P-TMSI
	0

	P-TMSI Signature
	C
	This IE shall be included over S3/S16 interface, if the GUTI indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	11
	P-TMSI Signature
	0

	Complete TAU request message
	C
	The new MME shall include this IE, and the old MME may use this IE for integrity check.
	11
	Complete Request Message
	0

	S3/S16/S10 Address and TEID for Control Plane
	C
	This IE specifies the address and the tunnel for control plane message which is chosen by the new MME/SGSN.
	11
	F-TEID
	0

	UDP Source Port Number
	C
	If an SGSN within the same SGSN pool as the old SGSN receives this message, the SGSN shall include the UDP Source Port number of the received message in this optional parameter if this IE is not present and relay the message to the old SGSN. The old SGSN shall use this UDP port as the UDP destination port of the Context Response message.
	11
	Port Number
	0

	RAT Type
	C
	The RAT Type indicates the Radio Access Technology which is used in the new system. 
	11
	RAT Type
	0

	HRPD access node S101 IP address
	C
	This IE shall be included only if the HRPD pre registration was performed at the old MME
	11
	S101-IP-Address
	0

	1xIWS S102 IP address
	C
	This IE shall be included only if the 1xRTT CS fallback pre registration was performed at the old MME
	11
	S102-IP-Address
	0

	MS Validated
	O
	The MS Validated indicates that the new system has successfully authenticated the UE, IMSI shall be included if the MS Validated value indicates ‘YES’.
	11
	MS Validated
	0

	Hop Counter
	O
	If an SGSN within the same SGSN pool with the old SGSN receives this message, the SGSN shall decrement the Hop Counter if this IE is present in the received message; otherwise may include a Hop Counter with a value of max-1, and relay the message to the old SGSN.
	11
	Hop Counter
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.6
Context Response

A Context Response message shall be sent as a response to a previous Context Request message during TAU/RAU procedure. 

Possible Cause values are:

-
'Request Accepted'.

-
'IMSI not known'.

-
'System failure'.

-
'Mandatory IE incorrect'.

-
'Mandatory IE missing'.

-
'Optional IE incorrect'.

-
'Invalid message format'.

-
'P-TMSI Signature mismatch'.

Editor's note: Other potential Cause values are FFS. 
Table 7.3.6-1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.6-1: Information Elements in a Context Response

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	IMSI
	C
	None
	11
	IMSI
	0

	MME/SGSN UE MM Context
	C
	None
	11
	MM Context
	0

	MME/SGSN UE ESP bearer Contexts
	C
	None
	11
	PDN Connection List
	0

	S3/S16/S10 Address and TEID for Control Plane
	C
	This IE specifies the address and the tunnel for control plane message which is chosen by the old MME/SGSN.
	11
	F-TEID
	0

	ISRSI
	C
	This IE shall be included if the Cause IE value indicates "Request accepted" and the old system has the ISR capability.
	11
	Indication
	0

	EPS Bearer Contexts Prioritization
	O
	When the EPS Bearer Context Prioritization IE is included, it informs the new MME/SGSN that the EPS bearer Contexts are sent prioritized.
	11
	Contexts Prioritization
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.7
Context Acknowledge

A Context Acknowledge message shall be sent as a response to a previous Context Response message. 

Possible cause values are:

-
'Request accepted'.

-
'System failure'.

-
'Mandatory IE incorrect'.

-
'Mandatory IE missing'.

-
'Optional IE incorrect'.

-
'No resources available'.

-
'Invalid message format'.

-
'Authentication failure'.

Editor's note: Other potential Cause values are FFS. 
Table 7.3.7-1 specifies the presence requirements and conditions of the IEs in the message.
Table 7.3.7-1: Information Elements in a Context Acknowledge

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	SGW Change Indication
	C
	SGW change indication indicates a new Serving GW has been selected. The old MME/old SGSN marks in its context that the information in the GWs and the HSS are invalid.
	11
	Indication
	0

	ISRAI
	C
	ISR indicates to the old system that it shall maintain the UE’s contexts. This IE shall be included if the Cause IE value indicates "Request accepted".
	11
	Indication
	1

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.8
Identification Request

If the UE identifies itself with temporary identity and it has changed SGSN/MME since detach in Attach procedure, the new MME/SGSN shall send an Identification Request message to the old SGSN/MME over S3, S16 or S10 interface to request IMSI.

Table 7.3.8-1 specifies the presence requirements and conditions of the IEs in the message.
If the sending node is a MME, it shall include in the Identification Request message:

· the GUTI IE and Complete Attach Request Message IE if the GUTI received from UE indicates the old node is a MME.

· the RAI IE, P-TMSI IE and P-TMSI Signature IE if the GUTI received from UE indicates the old node is an SGSN.
Editor's note: It is FFS if other means than GUTI could be needed to identify the old nodes.

If the sending node is an SGSN, it shall include RAI IE, P-TMSI IE and P-TMSI Signature IE in the Identification Request message.

The new MME differentiates the type of the old node from the most significant bit of the MME group id in GUTI. The value 0 indicates that the old node is an SGSN, the GUTI shall be mapped to RAI, P-TMSI and P-TMSI Signature by the new MME; and the value 1 indicates the old node is a MME, the new MME include GUTI IE and Complete Attach Request Message IE in the Identification Request message. The Mapping between temporary and area identities is defined in 3GPP TS 23.401 [3] Annex H.
The GUTI IE shall not coexist with any of the RAI IE, P-TMSI IE and P-TMSI Signature IE in an Identification Request message. If this occurs, the receiving node shall return a corresponding cause value in the response message.

Table 7.3.8-1: Information Elements in an Identification Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	GUTI
	C
	The new MME shall include this IE over S10 interface.
	11
	GUTI
	0

	Routeing Area Identity(RAI)
	C
	This IE shall be included over S3/S16 interface, if the GUTI received from the UE indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	11
	ULI for RAI
	0

	Packet TMSI(P-TMSI)
	C
	This IE shall be included over S3/S16 interface, if the GUTI received from the UE indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	11
	P-TMSI
	0

	P-TMSI Signature
	C
	This IE shall be included over S3/S16 interface, if the GUTI received from the UE indicates the old node is an SGSN, the new MME maps this IE from GUTI.
	11
	P-TMSI Signature
	0

	Complete Attach Request Message
	C
	The new MME shall include this IE over S10 interface, and the old MME may use this IE for integrity check.
	11
	Complete Request Message
	0

	Address for Control Plane
	O
	If an SGSN within the same SGSN pool with the old SGSN receives this message, the SGSN shall include the old IP address of the received message in this optional parameter if this IE is not present and relay the message to the old SGSN.
	11
	IP Address
	0

	UDP Source Port Number
	C
	If an SGSN within the same SGSN pool as the old SGSN receives this message, the SGSN shall include the UDP Source Port number of the received message in this optional parameter if this IE is not present and relay the message to the old SGSN. The old SGSN shall use this UDP port as the UDP destination port of the Identification Response message.
	11
	Port Number
	0

	Hop Counter
	O
	If an SGSN within the same SGSN pool with the old SGSN receives this message, the SGSN shall decrement the Hop Counter if this IE is present in the received message; otherwise may include a Hop Counter with a value of max-1, and relay the message to the old SGSN.
	11
	Hop Counter
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.9
Identification Response

The old SGSN/MME shall send an Identification Response message to the new MME/SGSN as a response to a previous Identification Request message over S3/S10/S16 interface.

Table 7.3.9-1 specifies the presence requirements and conditions of the IEs in the message.
For Intra Domain Connection of RAN Nodes to Multiple CN Nodes, if an old SGSN within an SGSN pool receives an Identification Request message that contains the optional parameter Address for Control Plane, the old SGSN shall use this address as destination IP address of the Identification Response message.

Possible Cause values are:

· ‘Request accepted’.

· ‘IMSI not known’.

· ‘System failure’.

· ‘Mandatory IE incorrect’.

· ‘Mandatory IE missing’.

· ‘Optional IE incorrect’.

· ‘Invalid Message format’

· ‘P-TMSI Signature mismatch’.

Editor's note: Other potential Cause values are FFS.
Only the Cause information element shall be included in the response if the Cause contains another value than ‘Request accepted’.

One or several Authentication Quadruplet information elements, Authentication Quintuplet information elements may be included in the message if the Cause contains the value ‘Request accepted’.

Table 7.3.9-1: Information Elements in an Identification Response

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	IMSI
	C
	This IE is mandatory if the Cause contains the value ‘Request accepted’.
	11
	IMSI
	0

	Authentication Quadruplet
	O
	If the Cause contains the value ‘Request accepted’, the old node may include one or several Authentication Quadruplet in the Identification Response message.
	11
	Authentication Quadruplet
	0

	Authentication Quintuplet
	O
	If the Cause contains the value ‘Request accepted’, the old node may include one or several Authentication Quintuplet in the Identification Response message.
	11
	Authentication Quintuplet
	1

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.10
Forward SRNS Context Notification

A Forward SRNS Context Notification message shall be sent to the target MME/SGSN to forward the RNC/enodeB contexts to the target system.

Table 7.3.10-1 specifics the presence requirements and conditions of the IEs in the message.

Table 7.3.10-1: Information Elements in a Forward SRNS Context Notification

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	RAB Context
	M
	For each RAB context in the received RANAP message, the source SGSN shall include this IE in the message.
	11
	RAB Context List
	0

	Source RNC PDCP context Info
	O
	If available, the old SGSN shall include an Source RNC PDCP context info in the message.
	11
	Source RNC PDCP context Info
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

Editor’s note: It is FFS whether the S3 interface will transmit the same IE, and need to be defined according to the SGPP TS 36.413 [10].

7.3.11
Forward SRNS Context Acknowledge 

A Forward SRNS Context Acknowledge message shall be sent to the source MME/SGSN as a response to Forward SRNS Context Notification.

Possible Cause values are:

-
'Request Accepted'.

-
'Mandatory IE incorrect'.

-
'Mandatory IE missing'.

-
'Optional IE incorrect'.

-
'Invalid message format'.

Editor's note: Other potential Cause values are FFS.
Table 7.3.11-1 specifics the presence requirements and conditions of the IEs in the message.

Table 7.3.11-1: Information Elements in a Forward SRNS Context Acknowledge

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s note: It is FFS whether there is more Information Element for this message.

7.3.12
Detach Notification

A Detach Notification message shall be sent from an MME to the associated SGSN, or from an SGSN to the associated MME as a part of Detach procedure if the ISR is activated between the MME and SGSN for the UE.

Table 7.3.12-1 specifics the presence of the IEs in the message.

Table 7.3.12-1: Information Elements in a Detach Notification

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	None
	11
	IMSI
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s notes: It is FFS whether there is more Information Element for this message.

7.3.13
Detach Acknowledge

A Detach Acknowledge message shall be sent as a response to a Detach Notification message during Detach procedure.

Possible Cause values are:

· ‘Request accepted’.

· ‘IMSI not known’.

·  ‘System failure’.

· ‘Mandatory IE incorrect’.

· ‘Mandatory IE missing’.

·  ‘Optional IE incorrect’.

· ‘Invalid Message format’

Editor's note: Other potential Cause values are FFS.
Table 7.3.13-1 specifics the presence of the IEs in the message.

Table 7.3.13-1: Information Elements in a Detach Acknowledge

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	Recovery
	O
	None
	11
	Recovery
	0

	Private Extension
	O
	None
	11
	Private Extension
	VS


Editor’s notes: It is FFS whether there is more Information Element for this message.

7.4
CS Fallback related messages

7.4.1
Suspend Notification

The Suspend Notification message is sent on S11 by the MME to the SGW as part of the CS fallback from E-UTRAN access to UTRAN/GERAN CS domain access related procedures.

Table 7.4.1-1: Information Element in Suspend Notification

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	
	11
	IMSI
	0

	Private Extension
	O
	Vendor or operator specific information
	11
	Private Extension
	VS


7.4.2
Suspend Acknowledge

The Suspend Acknowledge message is sent on S11 by the SGW to the MME as part of the CS fallback from E-UTRAN access to UTRAN/GERAN CS domain access related procedures.

Table 7.4.2-1: Information Element in Suspend Acknowledge

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	
	11
	IMSI
	0

	Private Extension
	O
	Vendor or operator specific information
	11
	Private Extension
	VS


7.4.3
Resume Notification

The Resume Notification message is sent on S11 by the MME to the SGW as part of the resume procedure returning from CS fallback to E-UTRAN.

Table 7.4.3-1: Information Element in Resume Notification

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	
	11
	IMSI
	0

	Private Extension
	O
	Vendor or operator specific information
	11
	Private Extension
	VS


7.4.4
Resume Acknowledge

The Resume Acknowledge message is sent on S11 by the SGW to the MME as part of the resume procedure returning from CS fallback to E-UTRAN.

Table 7.4.4-1: Information Element in Resume Acknowledge

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	IMSI
	M
	
	11
	IMSI
	0

	Private Extension
	O
	Vendor or operator specific information
	11
	Private Extension
	VS


7.5
Non-3GPP access related messages

7.5.1
Create Forwarding Tunnel Request

Editor’s Note: It is FFS if this request message and corresponding response message will be sent per PDN connection basis. 

 A Create Forwarding Tunnel Request message shall be sent by a MME to a Serving GW as a part of the MME configures resources for indirect data forwarding during active handover procedure from E-UTRAN to CDMA 2000 HRPD access.

Table 7.5.1-1 specifies the presence requirements and the conditions of the IEs in the message.
Table 7.5.1-1: Information Elements in a Create Forwarding Tunnel Request

	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	S103 PDN Data Forwarding Info
	M
	The MME shall include the forwarding Infomation for all PDN connections of the UE requesting data forwarding towards the PDSN in the message as S103 PDN Data Forwarding Info information elements. The Serving GW shall forward downlink data to the PDSN via the GRE tunnel identified by the PDSN Address and PDSN GRE Key included in this information element when it receives downlink data forwarded from the eNodeB belonging to the corresponding EPS bearers of the PDN connection.
	11
	S103PDF
	0


7.5.2
Create Forwarding Tunnel Response

A Create Forwarding Tunnel Response message shall be sent by a Serving GW to a MME as a response to a Create Forwarding Tunnel Request message.

Table 7.5.2-1 specifies the presence requirements and the conditions of the IEs in the message.
The Cause value indicates if Data Forwarding Resources has been created in the Serving GW or not. Data Forwarding Resources 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 7.5.2-1: Information Elements in a Create Forwarding Tunnel Response
	Information elements
	P
	Condition / Comment
	CR
	IE Type
	Ins.

	Cause
	M
	None
	11
	Cause
	0

	S1-U Data Forwarding Info
	C
	S1-U Data Forwarding Info shall be included in the message if the Cause contains the value 'Request accepted'. For each EPS bearer requesting data forwarding which is included in the S103 PDN Data Forwarding Info fields of corresponding Create Forwarding Tunnel Request message, the Serving GW shall assign a Serving GW S1-U Address and Serving GW S1-U TEID pair and included it in the response message as S1-U Data Forwarding Info information element. The eNodeB shall forward downlink data of the EPS bearer to the Serving GW via the GTP-U tunnel identified by the Serving GW S1-U Address and Serving GW S1-U TEID.
	11
	S1UDF
	0


* * * Next Change * * * *

8.2
Information Element Format

Figure 8.2-1 depicts the format of an information element, which has the following mandatory fields:

- 
Type field: This field indicates the type of Information Element. The valid values of the IE type are defined in clause 8.1.

-


Length: This field contains the length of the information element excluding the first four octets, which are common for all information elements (Type, Length and the octet 4) and is denoted "n" in Figure 8.2-1.
-
Comprehension Required (CR) flag is documented in section 6.1.2. 
-
Instance is documented in section 6.1.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type
	

	
	2-3
	Length = n
	

	
	4
	CR

	Spare
	Instance
	

	
	5-(n+4)
	IE specific data
	


Figure 8.2-1: Information Element Format






An IE is said to be TLIV  (Type,Length,Instance,Value) encoded. 

* * * End of Changes * * * *
