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1. Introduction
In CT1#123e, C1-202294 discussion paper on handling of clause 5.2 in TS 24.193 gives another proposal to resolve the editor's note "This clause will specify handling of multi-access PDU connectivity service. What content under this clause will be moved into TS 24.501 is FFS." left in clause 5.2. It proposes to keep clause 5.2 in TS 24.193 while providing ATSSS introduction in clause 4.12 in TS 24.501. This proposal was agree as the way forward.
2. Reason for Change
Editor's note in clause 5.2 needs to be resolved.
Clause 5.2.7 and 5.2.8 are regarding hybrid access with multi-access PDU connectivity over E-UTRAN and wireline access network which should be in an independent clause 5.x.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.193 v1.2.0.
* * * First Change * * * *

5.1
Introduction
The ATSSS control procedures include:

a)
handling of multi-access PDU connectivity service procedures (see clause 5.2);
b)
handling of hybrid access with multi-access PDU connectivity (see clause 5.3); and

c)
access performance measurement procedures (see clause 5.4).
In clause 5.2, handling of multi-access PDU connectivity service procedures include following management procedures:

a)
activation of multi-access PDU connectivity service;

b)
re-activation of user-plane resources;

c)
release of user-plane resources;

d)
updating ATSSS parameters;

e)
converting PDU session transferred from EPS to MA PDU session; and

f)
PDU session establishment with network modification to MA PDU session.
In clause 5.3, the multi-access PDU connectivity procedures over E-UTRAN and wireline access network are specified. In this release of the specification, the procedures are applied for 5G-RG only.

In clause 5.4, access performance measurement procedures are performed by exchanges of PMF protocol messages between the PMF in a UE and the PMF in the UPF over the user plane. For MA PDU sessions of IPv4, IPv6, or IPv4v6 PDU session type, the PMF protocol messages are transported using UDP. For MA PDU sessions of Ethernet PDU session type, the PMF protocol messages are transported using Ethernet frames. The protocol stacks of the PMF protocol are specified in clause 5.32.5.4 of 3GPP TS 23.501 [2].
5.2
Multi-access PDU connectivity service


* * * Next Change * * * *

5.3
Hybrid access with multi-access PDU connectivity over E-UTRAN and wireline access network
5.3.1
5G-RG establishing a PDN connection as a user-plane resource of an MA PDU session to be established

In order to establish a PDN connection as a user-plane resource of an MA PDU session to be established, the 5G-RG shall initiate the UE requested PDN connectivity procedure according to 3GPP TS 24.301 [10].

In the PDN CONNECTIVITY REQUEST message or, when applicable, in the ESM INFORMATION RESPONSE message, of the UE requested PDN connectivity procedure:

a)
the 5G-RG shall set the request type to "initial request" as specified in 3GPP TS 24.301 [10];

NOTE:
According to 3GPP TS 24.301 [10], a newly generated PDU session ID is included in the protocol configuration options IE or the extended protocol configuration options IE of the PDN CONNECTIVITY REQUEST message with the request type "initial request".

b)
the 5G-RG shall set the PDN Type IE to "IPv4", "IPv6" or "IPv4v6"; and

c)
in the protocol configuration options or extended protocol configuration options IE of the PDN CONNECTIVITY REQUEST message, the 5G-RG shall include the ATSSS request PCO parameter. In the ATSSS request PCO parameter:

1)
if the 5G-RG supports ATSSS Low-Layer functionality with any steering mode as specified in clause 5.32.6 of 3GPP TS 23.501 [2], the 5G-RG shall set the ATSSS-ST field to "ATSSS Low-Layer functionality with any steering mode supported";

2)
if the 5G-RG supports MPTCP functionality with any steering mode and ATSSS-LL functionality with only active-standby steering mode as specified in clause 5.32.6 of 3GPP TS 23.501 [2], the 5G-RG shall set the ATSSS-ST field to "MPTCP functionality with any steering mode and ATSSS-LL functionality with only active-standby steering mode supported"; or

3)
if the 5G-RG supports MPTCP functionality with any steering mode and ATSSS-LL functionality with any steering mode as specified in clause 5.32.6 of 3GPP TS 23.501 [2], the 5G-RG shall set the ATSSS-ST field to "MPTCP functionality with any steering mode and ATSSS-LL functionality with any steering mode supported".

Upon receipt of an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message of a default EPS bearer context activation procedure as a response to the PDN CONNECTIVITY REQUEST message as specified in 3GPP TS 24.301 [10], the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message containing the extended protocol configuration options IE with the ATSSS response with the length of two octets PCO parameter:

a)
the 5G-RG shall consider that the MA PDU session is established and the PDN connection is established as a user-plane resource of the MA PDU session;

b)
if the network steering functionalities information is included in the ATSSS response with the length of two octets PCO parameter, the 5G-RG shall use the network steering functionalities information; and

c)
if the measurement assistance information is included in the ATSSS response with the length of two octets PCO parameter, the 5G-RG shall use the measurement assistance information.
Upon receipt of:

a)
a PDN CONNECTIVITY REJECT message as a response to the PDN CONNECTIVITY REQUEST message as specified in 3GPP TS 24.301 [10]; or
b)
an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message of a default EPS bearer context activation procedure as a response to the PDN CONNECTIVITY REQUEST message as specified in 3GPP TS 24.301 [10] without the extended protocol configuration options IE containing the ATSSS response with the length of two octets PCO parameter;

the 5G-RG shall consider that the MA PDU session is not established and the PDN connection is not established as a user-plane resource of the MA PDU session.

5.3.2
5G-RG establishing a PDN connection as a user-plane resource of an already established MA PDU session
In order to establish a PDN connection as a user-plane resource of an already established MA PDU session, the 5G-RG shall initiate the UE requested PDN connectivity procedure according to 3GPP TS 24.301 [10].

In the PDN CONNECTIVITY REQUEST message or, when applicable, in the ESM INFORMATION RESPONSE message, of the UE requested PDN connectivity procedure:

a)
the 5G-RG shall set the request type to "handover" as specified in 3GPP TS 24.301 [10];

NOTE:
According to 3GPP TS 24.301 [10], the PDU session ID of the already established MA PDU session is included in the protocol configuration options IE or the extended protocol configuration options IE of the PDN CONNECTIVITY REQUEST message with the request type "handover".

b)
the 5G-RG shall set the PDN Type IE to "IPv4", "IPv6" or "IPv4v6"; and

c)
in the protocol configuration options or extended protocol configuration options IE, the 5G-RG shall include the ATSSS request PCO parameter.

Upon receipt of the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message of a default EPS bearer context activation procedure as a response to the PDN CONNECTIVITY REQUEST message as specified in 3GPP TS 24.301 [10], the 5G-RG shall consider that the PDN connection is established as a user-plane resource of the MA PDU session.

Upon receipt of a PDN CONNECTIVITY REJECT message as specified in 3GPP TS 24.301 [10], the 5G-RG shall consider that the PDN connection is not established as a user-plane resource of the MA PDU session.
* * * Next Change * * * *

5.4
Performance measurement function (PMF) protocol (PMFP) procedures
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.

The following UPF-initiated PMFP procedures are specified:

a)
UPF-initiated RTT measurement procedure.

The UE-initiated PMFP procedures and the UPF-initiated PMFP procedures can be performed in an MA PDU session only when the measurement assistance information is provided to the UE during establishment of the MA PDU session.

PMFP messages are transported in an IP packet or an Ethernet frame according to clause 5.3.2.

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.

Editor's note: security of PMF protocol is FFS which depends on requirements from SA3.
5.4.2
Elementary procedures for PMFP

5.4.2.1
PMFP message transport

5.4.2.1.1
PMFP message transport in IPv4, IPv6 or IPv4v6 PDU session

In order to send a PMFP message over an access of an MA PDU session of IPv4, IPv6 or IPv4v6 PDU session type:

a)
if the UE obtained IPv4 address for the PDU session and the received measurement assistance information contains an IPv4 address of the PMF in the UPF, the UE shall create a UDP/IPv4 packet. In the UDP/IPv4 packet, the UE:

1)
shall set the data octets field to the PMFP message;
2)
shall set the source port field to the UDP port of the PMF in the UE;
3)
shall set the destination port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the received measurement assistance information;

4)
shall set the source address field to the IPv4 address of the UE; and

5)
shall set the destination address field to the IPv4 address of the PMF in the UPF, included in the received measurement assistance information; or
b)
if the UE obtained IPv6 prefix for the PDU session, generated an IPv6 address for the PMF in the UE and the received measurement assistance information contains an IPv6 address of the PMF in the UPF, the UE shall create a UDP/IPv6 packet. In the UDP/IPv6 packet, the UE:
1)
shall set the data octets field to the PMFP message;
2)
shall set the source port field to the UDP port of the PMF in the UE;
3)
shall set the destination port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the received measurement assistance information;

4)
shall set the source address field to the IPv6 address of the PMF in the UE; and

5)
shall set the destination address field to the IPv6 address of the PMF in the UPF, included in the received measurement assistance information.
The UE shall send the UDP/IPv4 packet or UDP/IPv6 packet over the access of the MA PDU session.

In order to send a PMFP message over an access of an MA PDU session of IPv4, IPv6 or IPv4v6 PDU session type:

a)
if the UPF is aware of the UDP port of the PMF in the UE used with IPv4, the UPF shall create a UDP/IPv4 packet. In the UDP/IPv4 packet, the UPF:
1)
shall set the data octets field to the PMFP message;
2)
shall set the source port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the measurement assistance information provided to the UE;

3)
shall set the destination port field to the UDP port of the PMF in the UE used with IPv4;
4)
shall set the source address field to the IPv4 address of the PMF in the UPF, included in the measurement assistance information provided to the UE; and
5)
shall set the destination address field to the IPv4 address of the UE; or

a)
if the UPF is aware of the UDP port and the IPv6 address of the PMF in the UE, the UPF shall create a UDP/IPv6 packet. In the UDP/IPv6 packet, the UPF:
1)
shall set the data octets field to the PMFP message;
2)
shall set the source port field to the UDP port of the PMF in the UPF associated with the access of the MA PDU session, included in the measurement assistance information provided to the UE;

3)
shall set the destination port field to the UDP port of the PMF in the UE;
4)
shall set the source address field to the IPv6 address of the PMF in the UPF, included in the measurement assistance information provided to the UE; and
5)
shall set the destination address field to the IPv6 address of the PMF in the UE.

The UPF shall send the UDP/IPv4 packet or UDP/IPv6 packet over the access of the MA PDU session.

The UE shall select the UDP port of the PMF in the UE upon establishment of an MA PDU session of IPv4, IPv6 or IPv4v6 PDU session type. The UE shall use the same UDP port of the PMF in the UE till release of the MA PDU session. The UE shall select the IPv6 address of the PMF in the UE upon establishment of an MA PDU session of IPv6 or IPv4v6 PDU session type. The UE shall use the same IPv6 address of the PMF in the UE till release of the MA PDU session.

The UPF shall discover the UDP port of the PMF in the UE used with IPv4 of an MA PDU session of IPv4 or IPv4v6 PDU session type, in the source port field of an UDP/IPv4 packet:

a)
received via the MA PDU session;

b)
with the destination port field set to the UDP port of the PMF in the UPF associated with an access, included in the measurement assistance information provided to the UE; and

c)
with the destination address field set to the IPv4 address of the PMF in the UPF, included the measurement assistance information provided to the UE.
The UPF shall discover the UDP port and the IPv6 address of the PMF in the UE of an MA PDU session of IPv6 or IPv4v6 PDU session type, in the source port field and the source address field of an UDP/IPv6 packet:

a)
received via the MA PDU session;

b)
with the destination port field set to the UDP port of the PMF in the UPF associated with an access, included in the measurement assistance information provided to the UE; and

c)
with the destination address field set to the IPv6 address of the PMF in the UPF, included the measurement assistance information provided to the UE.
In order to enable the UPF to discover:

a)
the UDP port of the PMF in the UE in case of an MA PDU session of IPv4 or IPv4v6 PDU session type, or

b)
the UDP port and the IPv6 address of the PMF in the UE in case of an MA PDU session of IPv6 or IPv4v6 PDU session type;

the UE shall perform a access availability or unavailability report procedure over an access immediately after the MA PDU session is established. If the MA PDU session is established over both 3GPP access and non-3GPP access, the UE may use either of the accesses for the access availability or unavailability report procedure. If the access availability or unavailability report procedure is aborted, the UE shall repeat the access availability or unavailability report procedure over the same access or, if the MA PDU session is established over both 3GPP access and non-3GPP access, over the other access.
5.4.2.1.2
PMFP message transport in Ethernet PDU session

In order to send a PMFP message over an access of an MA PDU session of Ethernet PDU session type, the UE shall create an Ethernet frame as specified in IEEE 802.3 [12]. In the Ethernet frame, the UE:

a)
shall set the length/type field of the Ethernet frame to the ethertype value included in the received measurement assistance information;

b)
shall set the destination address field of the Ethernet frame to the MAC address of the PMF in the UPF associated with the access of the MA PDU session, included in the received measurement assistance information;

c)
shall set the source address field of the Ethernet frame to the MAC address of the PMF in the UE;
d)
shall set the MAC client data field of the Ethernet frame to the 3GPP IEEE MAC based protocol family envelope;

e)
shall set the protocol subtype field of the 3GPP IEEE MAC based protocol family envelope to "Performance measurement function protocol (PMFP)"; and
f)
shall set the protocol data field of the 3GPP IEEE MAC based protocol family envelope to the PMFP message.

The UE shall send the Ethernet frame over the access of the MA PDU session.
In order to send a PMFP message over an access of an MA PDU session, the UPF shall create an Ethernet frame as specified in IEEE 802.3 [12]. In the Ethernet frame, the UPF:

a)
shall set the length/type field of the Ethernet frame to the ethertype value included in the measurement assistance information provided to the UE;

b)
shall set the source address field of the Ethernet frame to the MAC address of the PMF in the UPF associated with the access of the MA PDU session, included in the measurement assistance information provided to the UE;

c)
shall set the destination address field of the Ethernet frame to the MAC address of the PMF in the UE;

d)
shall set the MAC client data field of the Ethernet frame to the 3GPP IEEE MAC based protocol family envelope;
e)
shall set the protocol subtype field of the 3GPP IEEE MAC based protocol family envelope to "Performance measurement function protocol (PMFP)"; and

f)
shall set the protocol data field of the 3GPP IEEE MAC based protocol family envelope to the PMFP message.

The UPF shall send the Ethernet frame so that the UE receives it over the access of the MA PDU session.
The UE shall select the MAC address of the PMF in the UE upon establishment of an MA PDU session of Ethernet PDU session type. The UE shall use the same MAC address of the PMF in the UE till release of the MA PDU session.

The UPF shall discover the MAC address of the PMF in the UE of an MA PDU session of Ethernet PDU session type, in the source address field of an Ethernet frame:

a)
received via the MA PDU session;

b)
with the length/type field of the Ethernet frame set to the ethertype value included in the measurement assistance information provided to the UE; and

c)
with the destination address field of the Ethernet frame set to the MAC address of the PMF in the UPF associated with an access, included in the measurement assistance information provided to the UE.

In order to enable the UPF to discover the MAC address of the PMF in the UE of an MA PDU session of Ethernet PDU session type, the UE shall perform an access availability or unavailability report procedure over an access immediately after the MA PDU session is established. If the MA PDU session is established over both 3GPP access and non-3GPP access, the UE may use either of the accesses for the access availability or unavailability report procedure. If the access availability or unavailability report procedure is aborted, the UE shall repeat the access availability or unavailability report procedure over the same access or, if the MA PDU session is established over both 3GPP access and non-3GPP access, over the other access.
5.4.2.2
Procedure transaction identity (PTI)
Editor's note: it is FFS whether to use procedure transaction identity as specified in 3GPP TS 24.007 [13] or whether to specify a longer Extended procedure transaction identity.

5.4.3
UE-initiated RTT measurement procedure

5.4.3.1
General

The purpose of the UE-initiated RTT measurement procedure is to enable the UE to measure the RTT of an exchange of user data packets between the UE and the UPF over an access of an MA PDU session.

The UE-initiated RTT measurement procedure can be performed over an access of an MA PDU session only when the UE has user-plane resources on the access of the MA PDU session.
5.4.3.2
UE-initiated RTT measurement procedure initiation
In order to initiate a UE-initiated RTT measurement procedure over an access of an MA PDU session, the UE shall allocate an PTI value as specified in clause 5.3.2.2 and shall create one or more PMFP ECHO REQUEST messages. The number of created PMFP ECHO REQUEST messages is UE implementation specific. In each PMFP ECHO REQUEST message, the UE:

a)
shall set the PTI IE to the allocated PTI value;

b)
shall set the RI IE to a unique value identifying the particular PMFP ECHO REQUEST message within the transaction; and.

c)
if the upper layers request a particular length of PMFP messages, shall include the Padding IE such that length of the PMFP message becomes equal to the requested length.

The UE shall start a timer Tx and shall send the one or more PMFP ECHO REQUEST messages over the access of the MA PDU session.

An example of the UE-initiated RTT measurement procedure is shown in figure 5.3.3.2-1.
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Figure 5.3.3.2-1: UE-initiated RTT measurement procedure

5.4.3.3
UE-initiated RTT measurement procedure completion

Upon reception of the PMFP ECHO REQUEST message, the UPF shall create a PMFP ECHO RESPONSE message. In the PMFP ECHO RESPONSE message, the UPF shall set the PTI IE to the PTI value in the PMFP ECHO REQUEST message and shall set the RI IE to the RI value in the PMFP ECHO REQUEST message. If the PMFP ECHO REQUEST message contains the Padding IE, the UPF shall include the Padding IE such that length of the PMFP message becomes equal to length of the received PMFP message. The UPF shall send the PMFP ECHO RESPONSE message over the access of the MA PDU session via which the PMFP ECHO REQUEST message was received.

Upon reception of a PMFP ECHO RESPONSE message with the same PTI as the allocated PTI value and with the RI value of a sent PMFP ECHO REQUEST message, the UE shall determine the RTT value for the request identified by the RI value by subtracting the current value of the timer Tx from the value of the timer Tx valid when the PMFP ECHO REQUEST with the RI value was sent.

When a PMFP ECHO RESPONSE message with the same PTI as the allocated PTI value has been received for each sent PMFP ECHO REQUEST message, the UE shall calculate an average of the RTT values for the requests, shall stop the timer Tx.

5.4.3.4
Abnormal cases in the UE

The following abnormal cases can be identified:
a)
Expiration of the timer Tx


Upon expiration of the timer Tx, the UE shall abort the procedure, shall calculate an average of the RTT values for the requests for which a response was received and shall count the number of requests for which no response was received.

5.4.4
Network-initiated RTT measurement procedure
5.4.4.1
General

The purpose of the UPF-initiated RTT measurement procedure is to enable the UPF to measure the RTT of an exchange of user data packets between the UPF and the UE over an access of an MA PDU session.
The UPF-initiated RTT measurement procedure can be performed over an access of an MA PDU session only when the UE has user-plane resources on the access of the MA PDU session.
5.4.4.2
UPF-initiated RTT measurement procedure initiation
In order to initiate a UPF-initiated RTT measurement procedure over an access of an MA PDU session, the UPF shall allocate a PTI value as specified in clause 5.3.2.2 and shall create one or more PMFP ECHO REQUEST messages. The number of created PMFP ECHO REQUEST messages is UPF implementation specific. In each PMFP ECHO REQUEST message, the UPF:

a)
shall set the PTI IE to the allocated PTI value;

b)
shall set the RI IE to a unique value identifying the particular PMFP ECHO REQUEST message within the transaction; and

c)
if the upper layers request a particular length of PMFP messages, shall include the Padding IE such that length of the PMFP message becomes equal to the requested length.

The UPF shall start a timer Ty and shall send the one or more PMFP ECHO REQUEST messages over the access of the MA PDU session.

An example of the UPF-initiated RTT measurement procedure is shown in figure 5.3.4.2-1.
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Figure 5.3.4.2-1: UPF-initiated RTT measurement procedure

5.4.4.3
UPF-initiated RTT measurement procedure completion

Upon reception of the PMFP ECHO REQUEST message, the UE shall create a PMFP ECHO RESPONSE message. In the PMFP ECHO RESPONSE message, the UE shall set the PTI IE to the PTI value in the PMFP ECHO REQUEST message and shall set the RI IE to the RI value in the PMFP ECHO REQUEST message. If the PMFP ECHO REQUEST message contains the Padding IE, the UE shall include the Padding IE such that length of the PMFP message becomes equal to length of the received PMFP message. The UE shall send the PMFP ECHO RESPONSE message over the access of the MA PDU session via which the PMFP ECHO REQUEST message was received.

Upon reception of a PMFP ECHO RESPONSE message with the same PTI as the allocated PTI value and with the RI value of a sent PMFP ECHO REQUEST message, the UPF shall determine the RTT value for the request identified by the RI value by subtracting the current value of the timer Ty from the starting value of the timer Ty valid when the PMFP ECHO REQUEST with the RI value was sent.

When a PMFP ECHO RESPONSE message with the same PTI as the allocated PTI value has been received for each sent PMFP ECHO REQUEST message, the UPF shall calculate an average of the RTT values for the requests, shall stop the timer Ty.

5.4.4.4
Abnormal cases in the network

The following abnormal cases can be identified:
a)
Expiration of the timer Ty


Upon expiration of the timer Ty, the UPF shall abort the procedure, shall calculate an average of the RTT values for the requests for which a response was received and shall count the number of requests for which no response was received.
5.4.5
Access availability or unavailability report procedure

5.4.5.1
General

The purpose of the access availability or unavailability report procedure is to enable the UE to inform the UPF about availability or unavailability of an access of an MA PDU session.
5.4.5.2
Access availability or unavailability report procedure initiation
In order to initiate an access availability or unavailability report procedure over an access of an MA PDU session, the UE shall allocate a PTI value as specified in clause 5.3.2.2 and shall create a PMFP ACCESS REPORT message. In the PMFP ACCESS REPORT message, the UE shall set the PTI IE to the allocated PTI value. The UE shall send the PMFP ACCESS REPORT message over the access of the MA PDU session and shall start a timer Tz.

An example of the access availability or unavailability report procedure is shown in figure 5.3.5.2-1.
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Figure 5.3.5.2-1: Access availability or unavailability report procedure 
5.4.5.3
Access availability or unavailability report procedure completion

Upon reception of the PMFP ACCESS REPORT message, the UPF shall create a PMFP ACKNOWLEDGEMENT message. In the PMFP ACKNOWLEDGEMENT message, the UPF shall set the PTI IE to the PTI value in the PMFP ACCESS REPORT message. The UPF shall send the PMFP ACKNOWLEDGEMENT message over the access of the MA PDU session via which the PMFP ACCESS REPORT message was received.

Upon reception of a PMFP ACKNOWLEDGEMENT message with the same PTI as the allocated PTI value, the UE shall stop the timer Tz.

5.4.5.4
Abnormal cases in the UE

The following abnormal cases can be identified:
a)
Expiry of the timer Tz

The UE shall, on the first expiry of the timer Tz, retransmit the PMFP ACCESS REPORT message and shall reset and start timer Tz. This retransmission can be repeated up to four times, i.e. on the fifth expiry of timer Tz, the UE shall abort the procedure.
* * * End of Changes * * * *
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