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	Reason for change:
	During SA2#118bis it was discussed and agreed (TS 23.401 CR 3167) that the MME adds some reserved TEID and IP address parameter in the Forward Relocation Response message when the RAB has no forwarding tunnel.
Below the details provided in the stage 2 CR within the reason for change:

According to TS 23.060, during the SRNS reallocation procedure, for each successfully allocated RAB, the RAB setup information always includes the related RNC TEID and IP address

 TS 23.060, subclause 6.9.2.2.1 (Serving RNS Relocation Procedure)

“[…] 

5)
When resources for the transmission of user data between the target RNC and the new SGSN have been allocated and the new SGSN is ready for relocation of SRNS, the Forward Relocation Response message (Cause, RANAP Cause, and RAB Setup Information) is sent from the new SGSN to old SGSN. This message indicates that the target RNC is ready to receive from source SRNC the forwarded downlink PDUs, i.e. the relocation resource allocation procedure is terminated successfully. RANAP Cause is information from the target RNC to be forwarded to the source SRNC. The RAB Setup Information, one information element for each RAB, contains the RNC Tunnel Endpoint Identifier and the RNC IP address for data forwarding from the source SRNC to the target RNC. If the target RNC or the new SGSN failed to allocate resources, the RAB Setup Information element contains only NSAPI indicating that the source SRNC shall release the resources associated with the NSAPI. The Forward Relocation Response message is applicable only in case of inter-SGSN SRNS relocation. 

[…]”


This information is transferred to the source-SGSN, which uses this information to generate the “RABs To Be Released List” IE used on the “RELOCATION COMMAND message. 

So, if one RAB has been successfully allocated in the T-RNC, the related RNC information will always be included in the RAB Setup IE (and the S-SGSN will not put this RAB into the RABs to Be Released List IE).

However, in the EPC network, Data Forwarding is not mandatory, i.e. the EPC network can set “no need for Data Forwarding”.

Therefore, it may happen that the RAB Setup information included in the Forwarded Reallocaton Res message which includes the Forwarding information is set to null:

TS 29.060, subclause 7.7.39 (RAB Setup Information)

“[…] 

In the 3G Gn/Gp SGSN to MME combined hard handover and SRNS relocation procedure, if the indirect data forwarding is used, the target MME shall construct the Tunnel Endpoint Identifier and RNC IP address using the SGW Tunnel Endpoint Identifier and SGW IP address for data forwarding . If the direct data forwarding is used, the target MME shall construct the Tunnel Endpoint Identifier and RNC IP address using the eNodeB Tunnel Endpoint Identifier and eNodeB IP address for data forwarding. If the target eNodeB, target MME or the target SGW failed to allocate resources the RAB Setup Information IE contains only Length and NSAPI indicating that the source RNC shall release the resources associated with the NSAPI. 

[…]”

If that happens, the S-SGSN may regard the related RAB as the one to be released and notify it to the S-RNC even if the related RAB radio resource has been successfuly allocated on the target side. To solve this issue two mechansim can be considered, 

Option 1) Require that the DATA forwarding is mandatory for IRAT handover. 

Option 2) Similar to the Inter-RAT TAU procedure, the MME returns the reserved IP address and TEID of the SGW.  

Comparing the above mentioned mechansims, option 2) is preferred as it is more flexible. 

Notice that in case of GERAN to E-UTRAN HO, this scenario will not occur, because there is no forwarding of the tunnel information in the Gb message ‘PS Handover Required ACK’.

	
	

	Summary of change:
	The above described Option 2) is implemented. The MME adds some reserved TEID and IP address parameter in the Forward Relocation Response message when the RAB has no forwarding tunnel.

	
	

	Consequences if not approved:
	In case the RAB has not been allocated a forwarding tunnel, the RAB is released in the source side even it if successfully allocated in the target side.
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* * * First Change * * * *

7.5.7
Forward Relocation Response
The new SGSN shall send a Forward Relocation Response to the old SGSN as a response to a previous Forward Relocation Request. 
Possible Cause values is:

-
"Request Accepted".

-
"System failure".

-
"Mandatory IE incorrect".

-
"Mandatory IE missing".

-
"Optional IE incorrect".

-
"No resources available".

-
"Invalid message format".

-
"Relocation failure".
RANAP Cause is mandatory if cause value is contained in RANAP message.

RAB Setup Information, UTRAN transparent container and RANAP Cause are information from the target RNC in the new SGSN.

One or more RAB Setup Information parameters may be sent in this message. This information element shall be included if the Cause contains the value "Request accepted" and there is at least one RAB assigned in the new SGSN. The MME may also provide reserved TEID/IP address values (see subclause 7.5.5) within the RAB Setup Information, if the MME has determined no Data forwarding for a RAB.
The new SGSN shall include a SGSN Address for control plane. The old SGSN shall store this SGSN Address and use it when sending control plane messages for the MS to the new SGSN in the SRNS Relocation Procedure. If the Forward Relocation Request received from the old SGSN includes an IPv6 SGSN address, an IPv4/IPv6 capable SGSN shall include an IPv6 address in the field SGSN Address for Control Plane, otherwise, it shall include an IPv4 address in this field.
The Tunnel Endpoint Identifier Control Plane field specifies a Tunnel Endpoint Identifier that is chosen by the new SGSN. The old SGSN shall include this Tunnel Endpoint Identifier in the GTP header of all subsequent signalling messages that are sent from the old SGSN to the new SGSN. This information element shall be included if the Cause contains the value "Request accepted".

One or more Additional RAB Setup Information parameters may be sent in this message for IPv6. This information element shall be included if the Cause contains the value "Request accepted" and there is at least one RAB assigned in the new SGSN. The MME may also provide reserved TEID/ IP address values within the RAB Setup Information, if the MME has determined no Data forwarding for a RAB.
The new SGSN may include its SGSN number. If the old SGSN receives the SGSN number of the new SGSN it shall include this number when informing interworking core network nodes that there is a need to re-route previously sent requests against the new SGSN, e.g. in LCS the GMLC will use this SGSN number to re-activate the Location Request to the new SGSN (3GPP TS 23.271 [24]), or e.g. for MT SMS the SMS-GMSC will use this SGSN number to retransmit pending MT SMS to the new SGSN (see 3GPP TS 23.040 [28]).
For PS handover to A/Gb mode, if a cause value is received from the Target BSC, the BSSGP Cause IE shall be included and shall be set to the cause value received from the target BSC.
If the new SGSN has received the Cell Identification IE in the Forward Relocation Request message and the PS handover continues for at least one PDP Context, the NSAPI for each of the active PDP Contexts received in the Forward Relocation Request for which the PS handover continues are indicated in their priority order, highest priority first. One instance of the NSAPI IE will be inserted for each of these PDP Contexts. 

The BSS Container information element contains the radio-related and core network information for the PS handover to A/Gb mode. For PS handover to Iu mode, the UTRAN transparent container shall be used. This information element shall be included if the Cause contains the value "Request accepted" .

The Tunnel Endpoint Identifier Data II IE, one information for each PDP context, contains the tunnel endpoint of the new SGSN. The SGSN Address for User Traffic contains the IP address of the new SGSN for data forwarding to the new SGSN during the PS handover procedure. The List of set-up PFCs IE contains the Packet Flow Identifiers of the PFCs that were successfully allocated in the target system during a PS handover.

The new SGSN receiving a Forward Relocation Request with the optional PS Handover XID Parameters, Packet Flow ID IE, BSS Container, Cell Identification IEs mandatory UTRAN transparent container, Target identification IEs having their value part empty according to their minimum defined length and RANAP Cause IEs set to cause #43 shall not reject this message if it supports the PS handover.

When the new SGSN receives RANAP Cause value higher than 255 from target RNC, the RANAP Cause IE shall be included and may be set to implementation dependant value. Please refer to 3GPP TS 25.413 [7] for possible cause values which are relevant to the procedure in progress. When the new SGSN receives RANAP Cause value higher than 255 from target RNC, the new SGSN shall also copy it to Extended RANAP Cause IE, if it supports this IE. 

If the old SGSN supports Extended Cause IE and if it receives the same from new SGSN, it should ignore the RANAP Cause IE.

If the PMTSMI flag in the Forward Relocation Request message is set to 1, the target SGSN/MME shall include its E.164 Number in the SGSN Number IE and, if available, its Diameter Identity in the Node Identifier IE, for retransmission of pending MT-SMS to the UE.
The optional Private Extension contains vendor or operator specific information.

Table 30: Information Elements in a Forward Relocation Response
	Information element
	Presence requirement
	Reference

	Cause
	Mandatory
	7.7.1

	Tunnel Endpoint Identifier Control Plane
	Conditional
	7.7.14

	Tunnel Endpoint Identifier Data II
	Optional 
	7.7.15

	RANAP Cause
	Conditional
	7.7.18

	SGSN Address for Control plane
	Conditional
	7.7.32

	SGSN Address for User Traffic
	Optional
	7.7.32

	UTRAN transparent container
	Optional
	7.7.38

	RAB Setup Information
	Conditional
	7.7.39

	Additional RAB Setup Information
	Conditional
	7.7.45A

	SGSN Number
	Optional
	7.7.47

	BSS Container
	Optional
	7.7.72

	BSSGP Cause
	Optional 
	7.7.75

	List of set-up PFCs
	Optional
	7.7.78

	Extended RANAP Cause
	Optional
	7.7.111

	Private Extension
	Optional
	7.7.46


* * * Next Change * * * *

7.7.39
RAB Setup Information

If the target RNC successfully allocated resources associated with the NSAPI, the RAB Setup Information IE contains the RNC Tunnel Endpoint Identifier and RNC IP address for data forwarding from source RNC to target RNC. If the target RNC or the new SGSN failed to allocate resources the RAB Setup Information IE contains only Length and NSAPI indicating that the source RNC shall release the resources associated with the NSAPI.

In the 3G Gn/Gp SGSN to MME combined hard handover and SRNS relocation procedure, if the indirect data forwarding is used, the target MME shall construct the Tunnel Endpoint Identifier and RNC IP address using the SGW Tunnel Endpoint Identifier and SGW IP address for data forwarding . If the direct data forwarding is used, the target MME shall construct the Tunnel Endpoint Identifier and RNC IP address using the eNodeB Tunnel Endpoint Identifier and eNodeB IP address for data forwarding. If the target eNodeB, target MME or the target SGW failed to allocate resources the RAB Setup Information IE contains only Length and NSAPI indicating that the source RNC shall release the resources associated with the NSAPI. For each RAB, if the MME has determined no Data forwarding, the MME indicates the reserved TEID and IP address parameters to the old SGSN as the Target RNC Information. 
The spare bits x indicate unused bits, which shall be set to 0 by the sending side and which shall not be evaluated by the receiving side.
The format of the RNC IP address is the same as the GSN address as defined in 3GPP TS 23.003 [2]. The Address Type and Address Length fields from 3GPP TS 23.003 [2] are not included in the RNC IP Address field.
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Figure 53: RAB Setup Information IE for data forwarding
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Figure 54: RAB Setup Information IE for release of resources

* * * End of Changes * * * *
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