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1. Introduction
CT4 has completed the analysis  for restoration. The agreed solution for partial failure need to be captured in normative work.
2. Reason for Change
Introduce partial failure as concluded in TR 29.844.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244 1.1.0.
* * * First Change * * * *

<Proposed change in revision marks>

* * * Next Change * * * *

7.5.2
Sx Session Establishment Request

7.5.2.1
General 
The Sx Session Establishment Request shall be sent over the Sxa, Sxb and Sxc interface by the CP function to establish a new Sx session context in the UP function.

Table 7.5.2.1-1: Information Elements in an Sx Session Establishment Request

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	FSEID
	M
	This IE contains the unique identifier allocated by the CP function identifying the session.
	X
	X
	X
	F-SEID

	Create PDR
	M
	This IE shall include one or more PDRs to be associated to the Sx session.
See Table 7.5.2.2-1.
	X
	X
	X
	Create PDR

	Create FAR
	M
	This IE shall include one or more FARs to be associated to the Sx session.
See Table 7.5.2.3-1.
	X
	X
	X
	Create FAR

	Create URR
	C
	This IE shall be present if a measurement action shall be applied to packets matching one or more PDR(s) of this Sx session. 

Several IEs within the same IE type may be present to represent multiple URRs.
See Table 7.5.2.4-1.
	X
	X
	X
	Create URR

	Create QER
	C
	This IE shall be present if a QoS enforcement action shall be applied to packets matching one or more PDR(s) of this Sx session.

Several IEs within the same IE type may be present to represent multiple QERs.
See Table 7.5.2.5-1.
	-
	X
	X
	Create QER

	Create BAR
	O
	When present, this IE shall contain the buffering instructions to be applied by the UP function to any FAR of this Sx session set with the Apply Action requesting the packets to be buffered and with a BAR ID IE referring to this BAR. See table 7.5.2-x.
	X
	-
	-
	Create BAR

	SGW-C FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	X
	X
	-
	FQ-CSID

	MME FQ-CSID
	C
	This IE shall be included when received on the S11 interface or on S5/S8 interface according to the requirements in 3GPP TS 23.007 [24].
	X
	X
	-
	FQ-CSID

	PGW-C FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	-
	X
	-
	FQ-CSID


Editor’s note: IEs and conditions of IEs are FFS.
* * * Next Change * * * *

7.5.3
Sx Session Establishment Response

7.5.3.1
General
The Sx Session Establishment Response shall be sent over the Sxa, Sxb and Sxc interface by the UP function to the CP function as a reply to the Sx Session Establishment Request.

Table 7.5.3.1-1: Information Elements in a Sx Session Establishment Response
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	Cause
	M
	
	X
	X
	X
	Cause

	Offending IE
	C
	This IE shall be included if the rejection is due to an conditional or mandatory IE missing or faulty.
	X
	X
	X
	Offending IE

	UP F-SEID
	M
	This IE contains the unique identifier allocated by the UP function identifing the session
	X
	X
	X
	F-SEID

	Created PDR 
	C
	This IE shall be present if the cause is set to "success" and the UP function was requested to allocate the local F-TEID for the PDR. 

When present, this IE shall contain the PDR information associated to the Sx session. There may be several instances of this IE.

See table 7.5.3.2-1.
	X
	X
	-
	Created PDR

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3.3-1.
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.

See Table 7.5.3.4-1.
	X
	X
	X
	Overload Control Information

	SGW-U FQ-CSID
	C
	This IE shall be included by ccording to the requirements in 3GPP TS 23.007 [24].
	X
	-
	-
	FQ-CSID

	PGW-U FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	-
	X
	-
	FQ-CSID


Editor’s note: IEs and conditions of IEs are FFS.
Editor’s note: If the handling of one or more rule cause an error the UP rejects the request and may report the rule(s) which causes the error to be clarified and added. 
* * * Next Change * * * *

7.5.4
Sx Session Modification Request 

7.5.4.1
General
The Sx Session Modification Request is used over the Sxa, Sxb and Sxc interface by the CP function to request the UP function to modify the Sx session.

Table 7.5.4.1-1: Information Elements in a Sx Session Modification Request
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	CP F-SEID
	C
	This IE shall be present if the CP function decides to change its FSEID for the Sx session. The UP function shall use the new CP F-SEID for subsequent Sx Session related messages for this Sx Session. See Note 2.
	X
	X
	X
	F-SEID

	Remove PDR
	C
	When present, this IE shall contain one or more PDR Rules which are requested to be removed. See Table 7.5.4-8.
	X
	X
	X
	Remove PDR

	Remove FAR
	C
	When present, this IE shall contain one or more FAR Rules which are requested to be removed. See Table 7.5.4-9.
	X
	X
	X
	Remove FAR

	Remove URR
	C
	When present, this shall contain one or more URR Rules which are requested to be removed. See Table 7.5.4-10.
	X
	X
	X
	Remove URR

	Remove QER
	C
	When present, this IE shall contain one or more QER Rules which are requested to be removed. See Table 7.5.4-11.
	-
	X
	X
	Remove QER

	Remove BAR
	C
	When present, this IE shall contain the BAR Rule which is requested to be removed. See Table 7.5.4.y-1.
	X
	-
	-
	Remove BAR

	Create PDR
	C
	This IE shall be present if the CP function requests the UP function to create new PDR(s).
See Table 7.5.2.2-1.
	X
	X
	X
	Create PDR

	Create FAR
	C
	FARs which need to be created. 

See Table 7.5.2.3-1.
	X
	X
	X
	Create FAR

	Create URR
	C
	URRs which need to be created. 

See Table 7.5.2.4-1.
	X
	X
	X
	Create URR

	Create QER
	C
	QERs which need to be created. 

See Table 7.5.2.5-1.
	-
	X
	X
	Create QER

	Create BAR
	C
	This IE shall be present if the CP function requests the UP function to create a new BAR. 
See Table 7.5.2.2-1.
	X
	-
	-
	Create BAR

	Update PDR
	C
	PDRs which need to be modified. 

See Table 7.5.4.6-1.
	X
	X
	X
	Update PDR

	Update FAR
	C
	FARs which need to be modified. 

See Table 7.5.4.7-1.
	X
	X
	X
	Update FAR

	Update URR
	C
	This IE shall be present if URR(s) previously created for the Sx session need to be modified.

Several IEs within the same IE type may be present to represent a list of modified URRs. Previously URRs that are not modified shall not be included. See Table 7.5.4.8-1.
	X
	X
	X
	Update URR

	Update QER
	C
	This IE shall be present if QER(s) previously created for the Sx session need to be modified. 

Several IEs within the same IE type may be present to represent a list of modified QERs. 

Previously created QERs that are not modified shall not be included.
See Table 7.5.4.9-1.
	-
	X
	X
	Update QER

	Update BAR
	C
	This IE shall be present if a BAR previously created for the Sx session needs to be modified. 

A previously created BAR that is not modified shall not be included.
See Table 7.5.4.3-3.
	X
	-
	-
	Update BAR

	SxSMReq-Flags
	C
	This IE shall be included if at least one of the flags is set to 1. 

-
DROBU (Drop Buffered Packets): the CP function shall set this flag if the UP function is requested to drop the packets currently buffered for this Sx session (see NOTE 1). 
	X
	-
	-
	SxSMReq-Flags

	Query URR
	C
	This IE shall be present if the CP function requests immediate usage report(s) to the UP function. 

Several IEs within the same IE type may be present to represent a list of URRs for which an immediate report is requested.
See Table 7.5.4.10-1.
	X
	X
	X
	Query URR

	PGW-C FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	X
	-
	-
	FQ-CSID

	NOTE 1:
The CP function may request the UP function to drop the packets currently buffered for the Sx session when using extended buffering of downlink data packets, buffering is performed in the UP function and the DL Data Buffer Expiration Time is handled by the CP function. In this case, when the DL Data Buffer Expiration Time expires, the CP function shall send an Sx Session Modification Request including the DROBU flag (to drop the downlink data packets currently buffered in the UP function) and updating the Apply Action within the FARs of this Sx session to request the UP function to start buffering the downlink data packets with notifying the arrival of subsequent donwlink data packets. See subclause 5.9.3 of 3GPP TS 23.214 [2].

NOTE 2:
When changing the CP F-SEID of an established Sx Session, the CP function shall be able to handle any incoming Sx Session related messages sent by the UP function with the previous CP F-SEID for a duration at least longer than twice the PFCP retransmission timer (N1xT1).


Editor’s note: 
additional and conditions of IEs are FFS.
* * * Next Change * * * *

7.5.5
Sx Session Modification Response 

7.5.5.1
General
The Sx Session Modification Response shall be sent over the Sxa, Sxb and Sxc interface by the UP function to the CP function as a reply to the Sx Session Modification Request.

Table 7.5.5.1-1: Information Elements in a Sx Session Modification Response
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	Cause
	M
	
	X
	X
	X
	Cause

	Offending IE
	C
	This IE shall be included if the rejection is due to an conditional or mandatory IE missing or faulty.
	X
	X
	X
	Offending IE

	Created PDR
	C
	This IE shall be present if the cause is set to "success", new PDR(s) were requested to be created and the UP function was requested to allocate the local F-TEID for the PDR(s).

When present, this IE shall contain the PDR information associated to the Sx session. 

See Table 7.5.3-2.
	X
	X
	-
	Created PDR

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3-3.
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.
	X
	X
	X
	Overload Control Information

	Usage Report
	C
	This IE shall be present if the Query URR IE was present in the Sx Session Modification Request and traffic usage measurements for that URR are available at the UP function. 

Several IEs within the same IE type may be present to represent a list of Usage Reports.
	X
	X
	X
	Usage Report


* * * Next Change * * * *

7.5.6
Sx Session Deletion Request 
7.5.6.1
General
The Sx Session Deletion Request shall be sent over the Sxa, Sxb and Sxc interface by the CP function to request the UP function to delete the Sx session.
Table 7.5.6-1: Information Elements in a Sx Session Deletion Request
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	SGW-C FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	X
	X
	-
	FQ-CSID

	PGW-C FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	X
	X
	-
	FQ-CSID

	SGW-U FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	X
	-
	-
	FQ-CSID

	PGW-U FQ-CSID
	C
	This IE shall be included according to the requirements in 3GPP TS 23.007 [24].
	-
	X
	-
	FQ-CSID

	
	
	
	
	
	
	


* * * Next Change * * * *

7.5.7
Sx Session Deletion Response 
7.5.7.1
General
The Sx Session Deletion Response shall be sent over the Sxa, Sxb and Sxc interface by the UP function to the CP function as a reply to the Sx Session Deletion Request.

Table 7.5.7.1-1: Information Elements in a Sx Session Deletion Response
	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	Cause
	M
	
	X
	X
	X
	Cause

	Offending IE
	C
	This IE shall be included if the rejection is due to an conditional or mandatory IE missing or faulty.
	X
	X
	X
	Offending IE

	Load Control Information
	O
	The UP function may include this IE if it supports the load control feature and the feature is activated in the network.

See Table 7.5.3.3-1.
	X
	X
	X
	Load Control Information

	Overload Control Information
	O
	During an overload condition, the UP function may include this IE if it supports the overload control feature and the feature is activated in the network.
See Table 7.5.3.4-1.
	X
	X
	X
	Overload Control Information

	Usage Report
	C
	This IE shall be present if a URR had been provisioned in the UP function for the Sx session being deleted and traffic usage measurements for that URR are available at the UP function. 

Several IEs within the same IE type may be present to represent a list of Usage Reports.
	X
	X
	X
	Usage Report


* * * Next Change * * * *

7.5.7.2
Usage Report IE within Sx Session Deletion Response
The Usage Report grouped IE shall be encoded as shown in Figure 7.5.7.2-1.
Table 7.5.7.2-1: Usage Report IE within Sx Session Deletion Response 

	Octet 1 and 2
	
	Usage Report IE Type = 79 (decimal)

	Octets 3 and 4
	
	Length = n

	Information elements
	P
	Condition / Comment
	Appl.
	IE Type

	
	
	
	Sxa
	Sxb
	Sxc
	

	URR ID
	M
	This IE shall identify the URR for which usage is reported.
	X
	X
	X
	URR ID

	Usage Report Trigger
	M
	This IE shall identify the trigger for this report.
	X
	X
	X
	Usage Report Trigger

	Start Time
	C
	This IE shall be present, except if the Usage Report Trigger indicates 'Start of Traffic' or 'Stop of Traffic'.

When present, this IE shall provide the timestamp when the collection of the information in this report was started.
	X
	X
	X
	Start Time

	End Time
	C
	This IE shall be present, except if the Usage Report Trigger indicates 'Start of Traffic' or 'Stop of Traffic'.

When present, this IE shall provide the timestamp when the collection of the information in this report was generated.
	X
	X
	X
	End Time

	Volume Measurement
	C
	This IE shall be present if a volume needs to be reported.
	X
	X
	X
	Volume Measurement

	Duration Measurement
	C
	This IE shall be present if a duration measurement needs to be reported.
	X
	X
	X
	Duration Measurement

	Detected Event
	C
	This IE shall be present if a detected event needs to be reported.
	-
	X
	X
	Detected Event

	Time of First Packet
	C
	This IE shall be present if available for this URR.
	X
	X
	X
	Time of First Packet

	Time of Last Packet
	C
	This IE shall be present if available for this URR.
	X
	X
	X
	Time of Last Packet

	Usage Information 
	C
	This IE shall be present if the UP function reports Usage Reports before and after a Monitoring Time, or before and after QoS enforcement. When present, it shall indicate whether the usage is reported for the period before or after that time, or before or after QoS enforcement.
	X
	X
	X
	Usage Information


* * * Next Change * * * *

8.x
Fully qualified PDN Connection Set Identifier (FQ-CSID)

A fully qualified PDN Connection Set Identifier (FQ-CSID) identifies a set of PDN connections belonging to an arbitrary number of UEs on a SGW-C, PGW-C, SGW-U and PGW-U. The FQ-CSID is used on Sxa and Sxb interfaces. 

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

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = x1 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5
	Node-Address Type
	Number of CSIDs= m
	

	
	6 to p
	Node-Address 
	

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

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

	
	...
	...
	

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

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


Figure 8.x-1: FQ-CSID

Where Node-ID Type values are:

0
indicates that Node-Address is a global unicast IPv4 address and p = 9.

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

-
Most significant 20 bits are the binary encoded value of (MCC * 1000 + MNC). 

-
Least significant 12 bits is a 12 bit integer assigned by an operator to an MME, SGW-C, SGW-U, PGW-C or PGW-U. Other values of Node-Address Type are reserved. 

Values of Number of CSID other than 1 are only employed in the Sx Session Delete Request.

The node that creates the FQ-CSID, (i.e. SGW-C for SGW-C FQ-CSID, SGW-U for SGW-U FQ-CSID, PGW-C for PGW-C FQ‑CSID and PGW-U for PGW-U FQ‑CSID), is responsible for making sure the Node-ID is globally unique and the CSID value is unique within that node.

When a FQ-CSID is stored by a receiving node, it is stored on a PDN basis even for messages impacting only one bearer (i.e. Create Bearer Request). See 3GPP TS 23.007 [17] for further details on the CSID and what specific requirements are placed on the PGW-C, PGW-U, SGW-C and SGW-U.

* * * End of Changes * * * *

