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1. Introduction
At CT1#103, an analysis of the items that will need to be studied and or specified by CT1 for 5GS QoS was presented in C1-171383. These items included :

1) Format and encoding of QoS rule (QFI, packet filter, evaluation precedence index, and optionally RQI)

2) Signaling of QoS rule to the UE over N1

3) Pre-provisioning of QoS rule to the UE

4) Activation of reflective QoS via the control plane

5) Activation of reflective QoS via the user plane

6) Derivation of QoS rule at the UE based on DL traffic for reflective QoS

7) Marking of UL user plane traffic with QFI
The purpose of this P-CR is to address all or part of items 4), 5), 6) and 7) above.
2. Reason for Change
1) QoS flow template and packet filter format:
The contents of a QoS flow template need to be specified. In particular, the format of the packet filters in a QoS flow template needs to be defined. 

· For PDU sessions of type IP:

It seems reasonable to re-use the existing packet filter format defined in TS 24.008 subclause 10.5.6.12. 
· For PDU sessions of type Ethernet:

Possible options for the format of packet filters to be applied to Ethernet traffic are discussed in C1-172159. This aspect is left as FFS in the present P-CR.
· For PDU session of type unstructured:

Possible options for the format of packet filters to be applied to unstructured data traffic are discussed in C1-172159. This aspect is left as FFS in the present P-CR.
2) Packet matching and packet marking in the UL at the UE

The procedure for the UE to match an UL user data packet to a QoS flow using stored QoS rules, and the ensuing interaction with the lower layers (that performs the UL packet marking) need to be specified. A new subclause is added for this purpose.

3) Reflective QoS
The UE behavior in case of reflective QoS activation via the control plane and via the user plane needs to be specified. Also, the procedure for the UE to build a QoS flow template based on DL user data packets in case of reflective QoS activation needs to be specified:

· For PDU sessions of type IP:

It is proposed to reuse the procedure already specified in TS 24.139 subclauses 5.2.3 and 5.2.4 for interworking with fixed broadband networks.

· For PDU sessions of type Ethernet:

The procedure by which the UE builds a QoS flow template in the case when reflective QoS is enabled for Ethernet traffic is dependent on the format of the packet filters for PDU sessions of type Ethernet (discussed in C1-172159). This aspect is left as FFS in the present P-CR.

· For PDU sessions of type unstructured:

The procedure by which the UE builds a QoS flow template in the case when reflective QoS is enabled for unstructured data traffic is dependent on the format of the packet filters for PDU sessions of type unstructured (discussed in C1-172159). This aspect is left as FFS in the present P-CR. 

3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v0.1.0. Subclauses 11.4.1.3, 11.4.1.4 and 11.4.1.5 added by this P-CR need to be inserted between subclauses 11.4.1.2 and 11.4.2 added by C1-172473.
* * * First Change * * * *
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3GPP TS 22.011: "Service accessibility".

[3]
3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
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3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
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3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
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3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage 3".
* * * First Change * * * *

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

N1 mode: A mode of a UE allowing access to the 5G core network via the 5G access network.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [4] apply:

5G access network
5G core network
5G QoS flow

5G QoS indicator

5G-RAN
PDU session
For the purposes of the present document, the following terms and definitions given in 3GPP TS 22.261 [3] apply:

Network slices
* * * Next Change * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GCN
5G Core Network

5GS
5G System
5QI
5G QoS Indicator
ARP
Allocation and Retention Priority
DL
Downlink
GFBR
Guaranteed Flow Bit Rate

MFBR
Maximum Flow Bit Rate

QFI
QoS Flow Identity
QoS
Quality of Service
RQI
Reflective QoS Indication
UL
Uplink
* * * Next Change * * * *

11.4
Quality of Service (QoS)

* * * Next Change * * * *

11.4.1.3
QoS flow template
A QoS flow template consists of one ore more packet filters, each associated with a packet filter identifier and an evaluation precedence index. The evaluation precedence index shall be unique among all packet filters associated with a given PDU session.
For PDU sessions of type IP, the format of the packet filters is the same as that specified in 3GPP TS 24.008 [x] subclause 10.5.6.12.
Editor's Note: Whether packet filters are applicable to PDU sessions of type Ethernet, and if so what the format of the packet filters should be, are FFS.

Editor's Note: Whether packet filters are applicable to PDU sessions of type unstructured, and if so what the format of the packet filters should be, are FFS.

11.4.1.4
Packet matching
The UE shall associate each UL user data packet in a PDU session with a QoS flow by performing the following steps in order:

-
the UE evaluates for a match between the UL user data packet and UL packet filter which has the lowest evaluation precedence index amongst all packet filters in the QoS rules stored in the UE for the PDU session; and
-
if no match is found, the UE proceeds with the evaluation of UL packet filters in increasing order of their evaluation precedence index value.
The steps above shall be executed until a match is found or all UL packet filters have been evaluated. Then the UE shall:
-
if a match is found, pass the QFI value associated with the QoS rule containing the packet filter for which there was a match along with the UL user data packet to the lower layers for transmission; and
NOTE:
Marking of the UL user data packet with the QFI is performed by the lower layers.

-
if no match is found, discard the UL user data packet.
11.4.1.5
Reflective QoS
11.4.1.5.1
Reflective QoS activation via the control plane

To activate reflective QoS via the control plane, the network sends a QoS rule to the UE with an RQI indicating that reflective QoS for this QoS flow is activated, and an evaluation precedence index to be associated with the packet filters self-constructed by the UE as specified in subclause 11.4.1.5.3.

11.4.1.5.2
Reflective QoS activation via the user plane

To activate reflective QoS via the user plane, the network includes an RQI in the encapsulation header added to the DL end-to-end user data packet indicating that reflective QoS is activated.
11.4.1.5.3
QoS flow templated derived by the UE for reflective QoS

When:

-
the UE receives a DL user data packet marked with a QFI associated with a QoS rule for which reflective QoS is activated; or

-
the UE is notified by the lower layers that reflective QoS is activated for a DL user data packet;
the UE derives the QoS flow template to be applied to UL user data packets based on DL user data packets as follows:

-
the QoS flow template contains one ore more UL packet filters, each associated with:

1) the evaluation precedence index signalled to the UE by the network if reflective QoS was activated via the control plane; or
2) the standardized evaluation precedence index value mapping to the QFI of the associated QoS flow if reflective QoS was activated via the user plane; and
Editor's Note: The mapping of standardized evaluation precedence index to QFI is FFS.

-
the UL packet filters are constructed as follows:

1) if the QoS flow belongs to a PDU session of type IP:
i)
when the UE receives a DL user data packet, the UE shall check whether this packet maps to an existing UL packet filter in the QoS flow template; and
ii)
if no matching UL packet filter in the QoS flow template is found, the UE shall create a new UL packet filter with the following components:

a)
for IPv4:

I)
an IPv4 remote address component set to the source IP address of the received DL packet;

II)
an IPv4 local address component set to the destination IP address of the received DL packet; and
III)
a Protocol identifier/Next header type component set to the value of the last received protocol type field;
b)
for IPv6:

I)
an IPv6 remote address set to the source IP address of the received DL packet;

II)
an IPv6 local address/prefix length component set to the destination IP address of the received DL packet; and
III)
a Protocol identifier/Next header type component set to the value of the last received next header field;
c)
a Single local port type component set to value of the destination port in the received DL packet; and
d)
a Single remote port type component set to the value of the source port in the received DL packet;
Editor's Note: The need to associate a time stamp with each UL packet filter is FFS.
2) if the QoS flow belongs to a PDU session of type Ethernet:
Editor's Note: How the UE constucts UL packet filters for a PDU session of type Ethernet when reflective QoS is activated is FFS.

3) if the QoS flow belongs to a PDU session of type unstructured:
Editor's Note: How the UE constucts UL packet filters for a PDU session of type unstructured when reflective QoS is activated is FFS.

11.4.1.5.4
Reflective QoS deactivation

Editor's Note: The procedure to deactive reflective QoS is FFS.

* * * End of Changes * * * *

