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[bookmark: _Hlk118471422]***** First change *****
[bookmark: _Toc25085397][bookmark: _Toc42897369][bookmark: _Toc43398884][bookmark: _Toc51771963][bookmark: _Toc123566927]4.4	Support of access performance measurements
[bookmark: _Hlk71575092]The ATSSS capable UE can perform access performance measurements to decide how to distribute traffic over 3GPP access and non-3GPP access. The access performance measurements can be performed by using the QoS flow(s) of default QoS rule. Based on the UE capability that the UE has indicated to the network, the access performance measurements can also be performed by using the QoS flows of non-default QoS rules.
An ATSSS capable UE receives MAI from the SMF during the PDU session establishment procedure for an MA PDU session as described in clause 5.32.5 of 3GPP TS 23.501 [2], during a network-requested PDU session modification procedure as specified in clause 6.3.2 of 3GPP TS 24.501 [6], during UE requested PDN connectivity procedure according to clause 6.5.1 of 3GPP TS 24.301 [10] or during EPS bearer context modification procedure according to clause 6.4.3 of 3GPP TS 24.301 [10]. The MAI can contain the addressing information of the PMF in the UPF, as well as an indicator on whether access availability/unavailability reports need to be sent to the network. If the UE indicates to the network the capability to perform the access performance measurements by using the QoS flows of non-default QoS rules, the MAI can also indicate to the UE that the performance measurement is for the QoS flows of non-default QoS rules and therefore include a QoS flow list for which, the measurements are to be performed. The encoding of the MAI is specified in clause 6.1.5.
An ATSSS capable UE that supports the MPTCP steering functionality can use the measurements available at the MPTCP layer.
The following PMF protocol messages can be exchanged between the PMF in the UE and the PMF in the UPF:
a)	messages for RTT measurements, only applicable for the ATSSS-LL steering functionality;
b)	messages for reporting access availability/unavailability by the UE to the UPF;
c)	messages for PLR measurements, only applicable for the ATSSS-LL steering functionality; or
d)	messages for UAD provisioning ; or
e)	messages for UAT.;
f) messages for suspending traffic duplication; or
g) messages for resuming traffic duplication.
An ATSSS capable UE does not apply the ATSSS rules to the PMF protocol messages.
The performance measurement function protocol procedures are specified with following procedures:
a)	UE-initiated RTT measurement (see clause 5.4.3);
b)	Network-initiated RTT measurement (see clause 5.4.4);
c)	UE-initiated PLR measurement (see clause 5.4.6);
d)	Network-initiated PLR measurement (see clause 5.4.7);
e)	UE assistance data provisioning procedure (see clause 5.4.8);
f)	The access availability/unavailability procedures (see clause 5.4.5); and
g)	UE assistance data termination procedure (see clause 5.4.9).;
h)	Suspend traffic duplication procedure (see clause 5.4.k); and
i)	Resume traffic duplication procedure (see clause 5.4.p).
***** Next change *****
[bookmark: _Toc42897386][bookmark: _Toc43398901][bookmark: _Toc51771980][bookmark: _Toc123566950]5.4.1	General
Performance measurement function protocol (PMFP) procedures are performed between a performance measurement function (PMF) in a UE and a PMF in the UPF.
The following UE-initiated PMFP procedures are specified:
a)	UE-initiated RTT measurement procedure; and
b)	access availability or unavailability report procedure;
c)	UE-initiated PLR measurement procedure;
d)	UE assistance data provisioning procedure; and
e)	UE assistance data termination procedure.
The following UPF-initiated PMFP procedures are specified:
a)	UPF-initiated RTT measurement procedure; and
b)	UPF-initiated PLR measurement procedure.;
c) 	suspend traffic duplication procedure; and
d)	resume traffic duplication procedure.
The UE-initiated PMFP procedures and the UPF-initiated PMFP procedures can be performed:
a)	on the user plane of an MA PDU session via either 3GPP access or non-3GPP access in 5GS if the MAI is provided to the UE during establishment of the MA PDU session; or
b)	on the user plane of the PDN connection established as the user plane resource of an MA PDU session via 3GPP access in EPS or the user plane of the MA PDU session via non-3GPP access in 5GS as specified in clause 5.3.
PMFP messages are transported in an IP packet or an Ethernet frame according to clause 5.3.2.
If the UE supports performance measurement function protocol procedures for the QoS flow of a non-default QoS rule, the UE indicates its "access performance measurements per QoS flow" capability as defined in clause 9.11.4.1 of 3GPP TS 24.501 [6] to the SMF. If the SMF determines that PMFP using the QoS flow of the non-default QoS rule is applied to the MA PDU session for the UE, the SMF provides the UE with the MAI including a list of QoS flows over which access performance measurements may be performed. The UE performs the RTT measurement procedure or the PLR measurement procedure over the QoS flow(s) as indicated in the received MAI.
NOTE 1:	In this release of the specification, for the PDN connection established as a user-plane resource of an MA PDU session, the PMFP procedures are only performed over the default EPS bearer of the PDN connection.
If the UPF receives the indication from the SMF that the performance measurement is for QoS flow(s) of the non-default QoS rule, the UPF performs the RTT measurement procedure or the PLR measurement procedure over the QoS flow(s) of non-default QoS rule as indicated by the SMF. Otherwise, the UPF performs the RTT measurement procedure or the PLR measurement procedure over the QoS flow of the default QoS rule
PMFP messages, transported between the UE and the UPF over one (or more) QoS flows of a non-default QoS rule, are specified in clause 5.4.2.1.3.
PMFP messages transported between the UE and the UPF (and vice versa) are protected using the security mechanisms protecting the user data packets transported over NG-RAN or non-3GPP access connected to the 5GCN and over the N3 and N9 reference points, are specified in 3GPP TS 33.501 [14]. A PMFP-specific security mechanism is not specified.
NOTE 2:	Even though transport of PMFP messages between the UE and the UPF is protected, a compromised UE can send false or incorrect PMFP messages.
PMFP is a standard L3 protocol according to 3GPP TS 24.007 [13], PMFP messages are standard L3 messages according to 3GPP TS 24.007 [13] and error behaviour specified for L3 protocol in according to 3GPP TS 24.007 [13] applies for PMFP.
The access availability or unavailability report procedure, the suspend traffic duplication procedure and the resume traffic duplication procedure are is only performed over the QoS flow of the default QoS rule, or over the default EPS bearer of the PDN connection established as a user-plane resource.
***** Next change *****
[bookmark: _Toc42897397][bookmark: _Toc43398912][bookmark: _Toc51771991][bookmark: _Toc123566962]5.4.k	Suspend traffic duplication procedure
[bookmark: _Toc42897398][bookmark: _Toc43398913][bookmark: _Toc51771992][bookmark: _Toc123566963]5.4.k.1	General
The purpose of the suspend traffic duplication procedure is to enable the UPF to suspend traffic duplication of an MA PDU session when the redundant steering mode is applied.
The suspend traffic duplication procedure can be performed over any available access of an MA PDU session.
[bookmark: _Toc42897399][bookmark: _Toc43398914][bookmark: _Toc51771993][bookmark: _Toc123566964]5.4.k.2	Suspend traffic duplication procedure initiation
In order to initiate a suspend traffic duplication procedure over an access of an MA PDU session, the UPF shall allocate a EPTI value as specified in clause 5.4.2.2 and shall create a PMFP SUSPEND DUPLICATION REQUEST message. In the PMFP SUSPEND DUPLICATION REQUEST message, the UPF:
a)	shall set the EPTI IE to the allocated EPTI value; and
b)	may include the traffic type IE that indicates the type of traffic where duplication is to be suspended ("GBR", "non-GBR" or "GBR and non-GBR").
The UPF shall start a timer T207 and shall send the PMFP SUSPEND DUPLICATION REQUEST message over any available access of the MA PDU session.
An example of the suspend traffic duplication procedure is shown in figure 5.4.k.2-1.


Figure 5.4.k.2-1: Suspend traffic duplication procedure
[bookmark: _Toc42897400][bookmark: _Toc43398915][bookmark: _Toc51771994][bookmark: _Toc123566965]5.4.k.3	Suspend traffic duplication procedure completion
Upon reception of the PMFP SUSPEND DUPLICATION REQUEST message, the UE:
a)	shall stop the duplication of the traffic, if any, as per the traffic type indicated in the traffic type IE if included. If the traffic type IE is not included, the UE shall stop the duplication of both GBR traffic and non-GBR traffic, if any; and
b)	shall create a PMFP SUSPEND DUPLICATION RESPONSE message. In the PMFP SUSPEND DUPLICATION RESPONSE message, the UE shall set the EPTI IE to the EPTI value in PMFP SUSPEND DUPLICATION REQUEST message. The UE shall send the PMFP SUSPEND DUPLICATION RESPONSE message over the access of the MA PDU session via which the PMFP SUSPEND DUPLICATION REQUEST message was received.
Upon reception of a PMFP SUSPEND DUPLICATION RESPONSE message with the same EPTI as the allocated EPTI value, the UPF shall stop the timer T207.
[bookmark: _Toc42897401][bookmark: _Toc43398916][bookmark: _Toc51771995][bookmark: _Toc123566966]5.4.k.4	Abnormal cases in the network
The following abnormal cases can be identified:
a)	Expiration of the timer T207
	The UPF shall, on the first expiry of the timer T207, retransmit the PMFP SUSPEND DUPLICATION REQUEST message and shall reset and start timer T207. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer T207, the UPF shall abort the procedure.
5.4.p	Resume traffic duplication procedure
5.4.p.1	General
The purpose of the resume traffic duplication procedure is to enable the UPF to resume traffic duplication of an MA PDU session when the redundant steering mode is applied.
The resume traffic duplication procedure can be performed over any available access of an MA PDU session.
5.4.p.2	Resume traffic duplication procedure initiation
In order to initiate a resume traffic duplication procedure over an access of an MA PDU session, the UPF shall allocate a EPTI value as specified in clause 5.4.2.2 and shall create a PMFP RESUME DUPLICATION REQUEST message. In the PMFP RESUME DUPLICATION REQUEST message, the UPF:
a)	shall set the EPTI IE to the allocated EPTI value; and
b)	may include the traffic type IE that indicates the type of traffic where duplication is to be resumed ("GBR", "non-GBR" or "GBR and non-GBR").
The UPF shall start a timer T208 and shall send the PMFP RESUME DUPLICATION REQUEST message over any available access of the MA PDU session.
An example of the resume traffic duplication procedure is shown in figure 5.4.p.2-1.


Figure 5.4.p.2-1: Resume traffic duplication procedure
5.4.p.3	Resume traffic duplication procedure completion
Upon reception of the PMFP RESUME DUPLICATION REQUEST message, the UE:
a)	may resume the duplication of the traffic, if any, as per the traffic type indicated in the traffic type IE if included. If the traffic type IE is not included, the UE may resume the duplication of both GBR traffic and non-GBR traffic, if any; and
b)	shall create a PMFP RESUME DUPLICATION RESPONSE message. In the PMFP RESUME DUPLICATION RESPONSE message, the UE shall set the EPTI IE to the EPTI value in PMFP RESUME DUPLICATION REQUEST message. The UE shall send the PMFP RESUME DUPLICATION RESPONSE message over the access of the MA PDU session via which the PMFP RESUME DUPLICATION REQUEST message was received.
Upon reception of a PMFP RESUME DUPLICATION RESPONSE message with the same EPTI as the allocated EPTI value, the UPF shall stop the timer T208.
5.4.p.4	Abnormal cases in the network
The following abnormal cases can be identified:
a)	Expiration of the timer T208
	The UPF shall, on the first expiry of the timer T208, retransmit the PMFP RESUME DUPLICATION REQUEST message and shall reset and start timer T208. This retransmission is repeated up to four times, i.e. on the fifth expiry of timer T208, the UPF shall abort the procedure.

***** Next change *****
[bookmark: _Toc42897429][bookmark: _Toc43398944][bookmark: _Toc51772023][bookmark: _Toc123567024]6.2.1.1	General
The following PMFP messages are specified:
-	PMFP echo request;
-	PMFP echo response;
-	PMFP access report;
-	PMFP acknowledgement;
-	PMFP UAD provisioning;
-	PMFP UAD provisioning complete;
-	PMFP UAT command;
-	PMFP UAT complete;
-	PMFP PLR count request;
-	PMFP PLR count response;
-	PMFP PLR report request; and
-	PMFP PLR report response.;
-	PMFP suspend duplication request;
-	PMFP suspend duplication response;
-	PMFP resume duplication request; and
-	PMFP resume duplication response.

***** Next change *****
[bookmark: _Toc59196335][bookmark: _Toc123567035]6.2.1.x	PMFP suspend duplication request
[bookmark: _Toc123567036]6.2.1.x.1	Message definition
The PMFP SUSPEND DUPLICATION REQUEST message is sent by the UPF to the UE to suspend the traffic duplication.
See table 6.2.1.x.1-1.
Message type:	PMFP SUSPEND DUPLICATION REQUEST
Significance:	dual
Direction:	UPF to UE
Table 6.2.1.x.1-1: PMFP SUSPEND DUPLICATION REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PMFP suspend duplication request message identity
	Message type
6.2.2.1
	M
	V
	1

	
	EPTI
	Extended procedure transaction identity
6.2.2.2
	M
	V
	2

	XZ
	Traffic type
	Traffic type
6.2.2.q
	O
	TV
	1



[bookmark: _Toc59196337][bookmark: _Toc123567037]6.2.1.y	PMFP suspend duplication response
[bookmark: _Toc59196338][bookmark: _Toc123567038]6.2.1.y.1	Message definition
The PMFP SUSPEND DUPLICATION RESPONSE message is sent by the UE to the UPF to acknowledge reception of a PMFP SUSPEND DUPLICATION REQUEST message.
See table 6.2.1.y.1-1.
Message type:	PMFP SUSPEND DUPLICATION RESPONSE
Significance:	dual
Direction: UE to UPF
Table 6.2.1.y.1-1: PMFP SUSPEND DUPLICATION RESPONSE message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PMFP suspend duplication response message identity
	Message type
6.2.2.1
	M
	V
	1

	
	EPTI
	Extended procedure transaction identity
6.2.2.2
	M
	V
	2



6.2.1.z	PMFP resume duplication request
6.2.1.z.1	Message definition
The PMFP RESUME DUPLICATION REQUEST message is sent by the UPF to the UE to resume the traffic duplication.
See table 6.2.1.z.1-1.
Message type:	PMFP RESUME DUPLICATION REQUEST
Significance:	dual
Direction:	UPF to UE
Table 6.2.1.z.1-1: PMFP RESUME DUPLICATION REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PMFP resume duplication request message identity
	Message type
6.2.2.1
	M
	V
	1

	
	EPTI
	Extended procedure transaction identity
6.2.2.2
	M
	V
	2

	XZ
	Traffic type
	Traffic type
6.2.2.q
	O
	TV
	1



6.2.1.m	PMFP resume duplication response
6.2.1.m.1	Message definition
The PMFP RESUME DUPLICATION RESPONSE message is sent by the UE to the UPF to acknowledge reception of a PMFP RESUME DUPLICATION REQUEST message.
See table 6.2.1.m.1-1.
Message type:	PMFP RESUME DUPLICATION RESPONSE
Significance:	dual
Direction: UE to UPF
Table 6.2.1.m.1-1: PMFP RESUME DUPLICATION RESPONSE message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	PMFP resume duplication response message identity
	Message type
6.2.2.1
	M
	V
	1

	
	EPTI
	Extended procedure transaction identity
6.2.2.2
	M
	V
	2




***** Next change *****
[bookmark: _Toc42897439][bookmark: _Toc43398954][bookmark: _Toc51772033][bookmark: _Toc123567052]6.2.2.1	Message type
Message type is a type 3 information element with length of 1 octet.
Table 6.2.2.1-1 defines the value part of the message type IE used in the PMFP.
Table 6.2.2.1-1: Message type
	Bits

	8
	7
	6
	5
	4
	3
	2
	1
	
	

	0
	0
	0
	0
	0
	0
	0
	1
	
	PMFP ECHO REQUEST message 

	0
	0
	0
	0
	0
	0
	1
	0
	
	PMFP ECHO RESPONSE message

	0
	0
	0
	0
	0
	0
	1
	1
	
	PMFP ACCESS REPORT message 

	0
	0
	0
	0
	0
	1
	0
	0
	
	PMFP ACKNOWLEDGEMENT message

	[bookmark: MCCQCTEMPBM_00000102]
	
	
	
	
	
	
	
	
	

	0
	0
	0
	0
	0
	1
	0
	1
	
	PMFP PLR COUNT REQUEST message

	0
	0
	0
	0
	0
	1
	1
	0
	
	PMFP PLR COUNT RESPONSE message

	0
	0
	0
	0
	1
	0
	0
	1
	
	PMFP UAD PROVISIONING message

	0
	0
	0
	0
	0
	1
	1
	1
	
	PMFP PLR REPORT REQUEST message

	0
	0
	0
	0
	1
	0
	0
	0
	
	PMFP PLR REPORT RESPONSE message

	0
	0
	0
	0
	1
	0
	1
	0
	
	PMFP UAT COMMAND message

	0
	0
	0
	0
	1
	0
	1
	1
	
	PMFP UAT COMPLETE message

	0
	0
	0
	0
	1
	1
	0
	0
	
	PMFP UAD PROVISIONING COMPLETE message

	0
	0
	0
	0
	1
	1
	0
	1
	
	[bookmark: _Hlk126834491]PMFP SUSPEND DUPLICATION REQUEST message

	0
	0
	0
	0
	1
	1
	1
	0
	
	PMFP SUSPEND DUPLICATION RESPONSE message

	0
	0
	0
	0
	1
	1
	1
	1
	
	PMFP RESUME DUPLICATION REQUEST message

	0
	0
	0
	1
	0
	0
	0
	0
	
	PMFP RESUME DUPLICATION RESPONSE message

	[bookmark: MCCQCTEMPBM_00000103]

	All other values are reserved



***** Next change *****
[bookmark: _Toc123567060]6.2.2.q	Traffic type
The purpose of the traffic type information element is to indicate the type of traffic.
The traffic type is a type 1 information element.
[bookmark: MCCQCTEMPBM_00000037]The traffic type information element is coded as shown in figure 6.2.2.q-1 and table 6.2.2.q-1.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Traffic type IEI
	0
spare
	0
spare
	ToT
	octet 1


Figure 6.2.2.q-1: Traffic type information element
Table 6.2.2.q-1: Traffic type information element
	Type of traffic (ToT) (octet 1, bits 1 and 2)

	Bits

	2
	1
	
	
	

	0
	1
	
	
	GBR

	0
	1
	
	
	Non-GBR

	1
	1
	
	
	GBR and non-GBR

	[bookmark: MCCQCTEMPBM_00000109]All other values are reserved

	

	Bits 3 and 4 are spare and shall be coded as zero.




***** Next change *****
[bookmark: _Toc42897448][bookmark: _Toc43398963][bookmark: _Toc51772042][bookmark: _Toc123567065]7.2	Timers of performance measurement function (PMF) protocol (PMFP)
Timers of PMFP are shown in table 7.2-1 and table 7.2-2.
[bookmark: _Hlk106463994]Table 7.2-1: Timers of PMFP – UE side
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON
THE
1st, 2nd, 3rd, 4th EXPIRY (NOTE 1)

	T101
	1s
	Transmission of the first PMFP ECHO REQUEST message
	A PMFP ECHO RESPONSE message received for each sent PMFP ECHO REQUEST message
	Abort of the procedure.

	T102
	NOTE 2
	Transmission of PMFP ACCESS REPORT message
	PMFP ACKNOWLEDGEMENT message with the same EPTI is received 
	Retransmission of PMFP ACCESS REPORT message

	T103
	1s
	Transmission of PMFP PLR COUNT REQUEST message
	PMFP PLR COUNT RESPONSE message with the same EPTI is received
	Abort of the procedure.

	T104
	1s
	Transmission of PMFP PLR REPORT REQUEST message
	PMFP PLR REPORT RESPONSE message with the same EPTI is received
	Abort of the procedure.

	T105
	1s
	Transmission of PMFP UAT COMMAND message
	PMFP UAT COMPLETE message with the same EPTI is received
	Retransmission of PMFP UAT COMMAND message

	T106
	1s
	Transmission of PMFP UAD PROVISIONING message
	PMFP UAD PROVISIONING COMPLETE message with the same EPTI is received
	Retransmission of PMFP UAD PROVISIONING message

	NOTE 1:	Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description. 
NOTE 2:	Initial timer value is 500 milliseconds. The timer value doubles after each timer expiry, until set to 4 seconds.



Table 7.2-2: Timers of PMFP – UPF side
	TIMER NUM.
	TIMER VALUE
	CAUSE OF START
	NORMAL STOP
	ON
THE
1st, 2nd, 3rd, 4th EXPIRY (NOTE 1)

	T201
	NOTE 2
	Transmission of the first PMFP ECHO REQUEST message
	A PMFP ECHO RESPONSE message received for each sent PMFP ECHO REQUEST message
	Abort of the procedure.

	T203
	1s
	Transmission of PMFP PLR COUNT REQUEST message
	PMFP PLR COUNT RESPONSE message with the same EPTI is received
	Abort of the procedure.

	T204
	1s
	Transmission of PMFP PLR REPORT REQUEST message
	PMFP PLR REPORT RESPONSE message with the same EPTI is received
	Abort of the procedure.

	T207
	1s
	Transmission of PMFP SUSPEND DUPLICATION REQUEST message
	PMFP SUSPEND DUPLICATION RESPONSE message with the same EPTI is received
	Abort of the procedure.

	T208
	1s
	Transmission of PMFP RESUME DUPLICATION REQUEST message
	PMFP RESUME DUPLICATION RESPONSE message with the same EPTI is received
	Abort of the procedure.

	NOTE 1:	Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.
NOTE 2:	The value of this timer is network dependent.



***** End of changes *****
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