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Abstract of the contribution: This paper proposes a new solution addressing KI#3.
1
Discussion

KI#3 is defined in TR 23.700-70 as follows:

5.3        Key Issue #3: Leverage PDU Set QoS information for DSCP marking over N3/N9 in the transport network

5.3.1      Description

This key issue aims at addressing the following points:
-    Study whether, how, and what PDU Set QoS information can be used for DSCP marking on the outer header of downlink packets of the PDU Set over N3/N9 in the transport network (i.e. to enable differentiated handling of transport packets carrying PDU Sets within QoS Flow).

The following text in TS 23.501 specifies that the Session Management Function determines the DSCP marking to be used for a specific QoS Flow, taking into account the 5QI, the Priority Level and the ARP priority level:

5.8.2.7   PDU Session and QoS Flow Policing
…
For every QoS Flow, the SMF shall determine the transport level packet marking value (e.g. the DSCP in the outer IP header) based on the 5QI, the Priority Level (if explicitly signalled) and optionally, the ARP priority level and provide the transport level packet marking value to the UPF.

TS 29.244, defines the Transport Level Marking IE that is included in the Forwarding Action Rule (FAR):

8.2.12    Transport Level Marking

The Transport Level Marking IE type shall be encoded as shown in Figure 8.2.12-1. It indicates the DSCP to be used for UL/DL transport level marking.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to 2
	Type = 30 (decimal)
	

	
	3 to 4
	Length = n
	

	
	5 to 6
	ToS/Traffic Class
	

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

	
	
	
	
	
	
	
	
	
	
	


Figure 8.2.12-1: Transport Level Marking
The ToS/Traffic Class shall be encoded on two octets as an OctetString. The first octet shall contain the DSCP value in the IPv4 Type-of-Service or the IPv6 Traffic-Class field and the second octet shall contain the ToS/Traffic Class mask field, which shall be set to "0xFC". See clause 5.3.15 of 3GPP TS 29.212 [8].
According to existing specifications all transport layer packets associated with the same QoS Flow will be mapped with the same transport level marking (i.e. with the same DSCP marking). 

What is novel with XRM is that each PDU Set is associated with a PDU Set Importance value that allows the RAN to prioritize the discarding of less important PDU Sets in presence of radio congestion.

Given that PDU Sets associated with different PDU Set Importance (PSI) can be carried within the same QoS Flow, it would be desirable to allow GTP-U packets from the same QoS Flow to map to multiple DSCP code points in the transport network depending on the PSI value associated with the GTP-U packet.

The IETF has defined the Assured Forwarding (AF) per-hop behavior (RFC 2597, RFC 3260). Assured Forwarding allows the operator to provide assurance of delivery as long as the traffic does not exceed some subscribed/ configured rate. Traffic that exceeds the subscribed/ configured rate faces a higher probability of being dropped if congestion occurs.
The AF behavior group defines four separate AF classes with all traffic within one class having the same priority. Within each class, packets are given a drop precedence (high, medium or low, where higher precedence means more dropping). The combination of classes and drop precedence yields twelve separate DSCP encodings from AF11 through AF43 (see table).

	Assured Forwarding behavior group

	Drop
precedence
	Class 1
	Class 2
	Class 3
	Class 4

	Low
	AF11 (DSCP 10) 001010
	AF21 (DSCP 18) 010010
	AF31 (DSCP 26) 011010
	AF41 (DSCP 34) 100010

	Medium
	AF12 (DSCP 12) 001100
	AF22 (DSCP 20) 010100
	AF32 (DSCP 28) 011100
	AF42 (DSCP 36) 100100

	High
	AF13 (DSCP 14) 001110
	AF23 (DSCP 22) 010110
	AF33 (DSCP 30) 011110
	AF43 (DSCP 38) 100110


Some measure of priority and proportional fairness is defined between traffic in different classes. Should congestion occur between classes, the traffic in the higher class is given priority. Rather than using strict priority queuing, more balanced queue servicing algorithms such as weighted fair queueing are likely to be used. If congestion occurs within a class, the packets with the higher drop precedence are discarded first.

From the description above it follows that the AF drop precedence (low, medium, high) in the DSCP marking is a good match for the PDU Set Importance (PSI). Similar to how the PSI can be used by RAN for prioritizing dropping of PDU Sets with lower importance in presence of radio congestion, the transport level nodes can rely on the AF drop precedence for prioritizing dropping of packets associated with PDU Sets of lower importance in presence of transport network congestion.

Observation 1: The AF drop precedence (low, medium, high) in the DSCP marking is a good match for the PDU Set Importance (PSI). Similar to how the PSI can be used by RAN for prioritizing dropping of PDU Sets with lower importance in presence of radio congestion, the transport level nodes can rely on the AF drop precedence for prioritizing dropping of packets associated with PDU Sets of lower importance in presence of transport network congestion.

It is therefore proposed to allow more than one DSCP markings to be used for transport level marking of packets associated with the same QoS Flow.

2
Proposal

It is proposed to agree the proposed solution for inclusion in TR 23.700-70.

*** BEGIN CHANGES ***
6.X
Solution #X: Multiple DSCP markings per QoS Flow
6.X.1
Key Issue mapping

This solution addresses Key Issues #3 (Leverage PDU Set QoS information for DSCP marking over N3/N9 in the transport network).
6.X.2
Description
Illustrated in Figure 6.X.2-1 is a solution for multiple DSCP markings per QoS Flow.
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Figure 6.X.2-1. Multiple transport level marking per QoS Flow
The following are the salient features of this solution:

-
The Forward Action Rule (FAR) information on N4 includes a Transport Level Marking List that contains a list of PDU Set Importance values, each of which is associated with a DSCP marking. The SMF may take into account the DNN, S-NSSAI or other locally configured information when determining the Transport Level Marking List.
-
If the PCF has provided an End of Data Burst Marking Indication in a PCC rule, the SMF may include in the Transport Level Marking List a dedicated DSCP marking value for PDUs carrying an End of Data Burst (EDB) indication that is used by the RAN node for power optimization.
NOTE: 
It is recommended that DSCP markings only be used to vary the drop probability between PDUs. If the Class Selector Codepoint of the DSCP markings varies within a QoS Flow, the packets of the QoS Flow may be reordered by the transport network.
-
After determining the PDU Set-level information of a downlink PDU arriving on N6 or after determining that the downlink PDU carries an End of Data Burst indication, the UPF encapsulates the downlink PDU with a GTP-U header as indicated in the FAR and includes the PDU Set-level information (if available) in the GTP-U header. The UPF then forwards the GTP-U packet on the N3/N9 reference point and includes the DSCP marking in the transport level header that corresponds to the derived PDU Set Importance value or to the derived End of Data Burst indication, as indicated in the Transport Level Marking List in the FAR.
6.X.3
Procedures

There are no changes to existing procedures; only a new parameter (Transport Level Marking List) in the FAR.

6.X.4
Impacts on services, entities and interfaces
SMF impact:
-
Ability to send a Transport Level Marking List in the FAR associated with a QoS Flow carrying PDU Sets and/or End of Data Burst indication.

UPF impact:

-
Ability to use the derived PDU Set Importance value of an N6 downlink packet for determining the transport level marking for the corresponding GTP-U packet on N3/N9 as indicated in the Transport Level Marking List in the FAR.

*** END CHANGES ***
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