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1. Introduction
In some scenarios (e.g. during Inter-RAT Handover or Routing Area Update), the PDN connections which cannot be established have to be deleted because the number of maximum allowed PDN connections in UTRAN can be less than that of E-UTRAN. 
The more PDN connections to be deleted, the more messages MME/SGSN have to send. Sending multiple individual messages increases the signaling traffic and the load in the MME/SGSN and SGW, thus reduces the MME/SGSN and SGW capacity.
Reduction of the signaling traffic of Modify Bearer message on the S11 interface was discussed during the CT4#49 [1]. This discussion paper investigates the possibility of similar improvement in delete session procedure especially on S4 and S11.
2. Discussion
2.1 Candidate scenarios for optimization
Existing specifications allow Delete Session Request to indicate only one default bearer of a PDN connection. It causes a necessity to send individual Delete Session Request per PDN connection to delete multiple PDN connections.
In the case of E-UTRAN to UTRAN Inter-RAT Handover or Routing Area Update, there seems to be no obvious reason why SGSN have to send Delete Session Request per PDN connection except a restriction of message format. This is because the SGSN sending Delete Session Request receives all PDN connections to delete from MME in same message.
Depending on the operator policy, the number of allowed PDN connections can be different between the RATs.  For example, E-UTRAN can support more number of PDN connections than that of UTRAN.  In procedures of Inter-RAT Handover and Routing Area Update, the PDN connections which cannot be established have to be deleted.
By the time when operator spread E-UTRAN tracking areas as wide as the coverage of UTRAN routing area, E-UTRAN to UTRAN Inter-RAT Handover or Routing Area Update seems to occur more frequently, especially in the scenario of CS Fallback, it can have a definite effect on signaling traffic reduction.
2.2 Solution Alternative1: Extend the existing Delete Session Request procedure
To reduce the signaling traffic, it is proposed to extend the existing Delete Session Request with a new list of Linked EPS Bearer IDs of PDN connections to be deleted. In this procedure, SGW receiving extended Delete Session Request delete indicated EPS Bearers and reply to SGSN including the Bearer IDs successfully deleted. It enables SGSN to determine whether SGW support extended Delete Session Request or not. If SGW does not support extended Delete Session Request, returns existing Delete Session Response and SGSN falls back to existing Delete Session procedure (send individual Delete Session Request per PDN). 

Table 2.2-1: Information Elements in the extended Delete Session Request

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	C
	If ISR is being de-activated, the Cause IE shall be included and its value shall indicate that the SGW shall delete the bearer resources by sending Delete Bearer Request to the MME/SGSN on which ISR was activated with Cause value "ISR deactivation".
	Cause
	0

	Linked EPS Bearer ID (LBI)
	C
	 This IE shall be included to indicate the default bearer associated with the PDN being disconnected unless in the handover/TAU/RAU with SGW relocation procedures.

	EBI
	0

	List of Linked EPS Bearer ID (LBIs)
	CO
	This IE shall be included to indicate the default bearer associated with the PDN being disconnected unless in the handover/TAU/RAU with SGW relocation procedures.
Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.
	EBI
	0

	User Location Information (ULI)
	C
	The MME/SGSN shall include this IE for the Detach procedure if the PGW has requested location information change reporting and MME/SGSN support location information change reporting. The SGW shall include this IE on S5/S8 if it receives the ULI from MME/SGSN.   
	ULI
	0

	
	CO
	The MME shall include this IE for the UE or MME Requested PDN Disconnection procedure if the PGW has requested location information change reporting and the MME support location information change reporting.

The SGW shall include this IE on S5/S8 if it receives the ULI from the MME.
	
	

	Indication Flags
	C
	This IE shall be included if any one of the applicable flags is set to 1.

Applicable flags:

· Operation Indication: This flag shall be set over S4/S11 interface if the SGW needs to forward the Delete Session Request message to the PGW. This flag shall not be set if the ISR associated GTP entity sends this message to the SGW in the Detach procedure. This flag shall also not be set to 1 in the SRNS Relocation Cancel Using S4/Inter RAT handover Cancel procedure with SGW change.

· Scope Indication: if request corresponds to TAU/RAU/Handover/SRNS Relocation Cancel Using S4/Inter RAT handover Cancel procedure with SGW change, then this bit is set.
See NOTE 1.
	Indication
	0

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

If SGW receives the PCO IE, SGW shall forward it to PGW.
	PCO
	0

	Originating Node
	C
	This IE shall be included if the ISR associated GTP entity sends this message to SGW in Detach procedure to denote the type of the node originating the message. If this IE is included in the Delete Session Request message, the SGW in ISR activated state deactivates ISR, releases the Originating Node related EPS Bearer contexts information and shall not forward this message to the PGW.
	Node Type
	0

	Private Extension
	O
	None
	Private Extension
	VS

	NOTE 1: 
For the Indication Flags, the combination (Operation Indication, Scope Indication) = 1,1 shall be considered an error if received.


Table 2.2-2: Information Elements in the extended Delete Session Response

	Information elements
	P
	Condition / Comment
	IE Type
	Ins.

	Cause
	M
	
	Cause
	0

	Recovery
	C
	This IE shall be included If contacting the peer for the first time 
	Recovery
	0

	List of Successfully Deleted Linked EPS Bearer ID (LBIs)
	C
	This IE shall be included to indicate the default bearer associated with the PDN being disconnected. Several IEs with this type and instance values shall be included as necessary to represent a list of Bearers.
	EBI
	0

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

If SGW receives this IE, SGW shall forward it to SGSN/MME on the S4/S11 interface.
	PCO
	0

	Private Extension
	O
	
	Private Extension
	VS
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Figure 2.2-1: Delete Session procedure using extended Delete Session Request 
2.3 Solution Alternative2: Defining new Delete Session Request procedure
It could be envisaged to define a new Delete Session Request message allowing include IE for list of Linked EPS Bearer IDs of PDN connections to delete. In this procedure, SGW not supporting new Delete Session Request returns Response indicating SGW not support new Delete Session Request and SGSN falls back to existing Delete Session procedure (send individual Delete Session Request per PDN). 
3. Comparison of Alternatives
It has been discussed during the CT4#49 it is felt preferable to define a brand new simple message for S11 interface. However, extending the existing Delete Session Request procedure is superior for the following reasons:
1. These procedures discussed above, the amount of signaling traffic is different, in a case of SGW does not support new procedure. That means, extending the existing Delete Session Request procedure allows at least a PDN connection to be deleted in a first Delete Session Request even if SGW does not support it.
2. Compared with complex definition and processing of the Modify Bearer Request message, Delete Session Request message is relatively simple. That could lead more impact of making a new Delete Session Request procedure.
4. Conclusion

1. For the Delete Session procedure on S11 and S4, it is proposed to standardize in Rel-10 the procedure aggregating Delete Session Request messages to reduce the signaling traffic.

2. To achieve above proposal, it is proposed to introduce a procedure that extend the existing Delete Session Request procedure because of signaling traffic reduction effect and low-impact.
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