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1. Introduction
It was concluded in TR 23.700-93 that: 
4)	The PMF protocol shall be enhanced to support RTT and Packet Loss Rate measurements per QoS flow.
However according to clause 6.3.2.3 in the TR 23.700-93, there are two ways to enforce the PMF measurement per QoS flow. There is no conclusion which way should be used for normative work. 
Another open issue is how to determine which QoS flow subject for PMF measurement.
This paper proposes discussion on these two open issues.

2. Discussion
Question 1: When the UE and the UPF need to perform access performance measurements in order to estimate the Round-Trip Time (RTT) and/or the Packet Loss Rate (PLR) that an SDF is expected to experience, how do they determine the target QoS flow on which the access performance measurements should be conducted?
We believe that the UE and the UPF can determine the target QoS flow on which the access performance measurements for an SDF should be conducted based on their own implementation mechanisms. For example, the UE and UPF can examine the QoS rules and the N4 rules respectively, identify a QoS flow matching the SDF and then carry out access performance measurements for this SDF on the identified QoS flow.
We also believe that the access performance measurements for an SDF should not always be conducted over the target QoS flow. For example, when the network operates based on the ATSSS Rel-16 specifications, it expects PMF messages over the default QoS flow only. If the network supports access performance measurements over non-default QoS flows can be indicated to UE within the Measurement Assistance Information.
Question 2: How to enforce transmission of PMF measurement messages over a target QoS flow?
As described in clause 6.3.2.3 in the TR 23.700-93 there are several ways to enforce the PMF measurement messages to be sent on a target QoS flow. For example:
Option 1) Different PMF addresses/port numbers are allocated per access with each QoS flow. The SMF provides the PMF addresses/port numbers per access and per QoS flow in the Measurement Assistance Information when the QoS flow is established. The SMF provides the traffic descriptors of the new PMF address/port number in the QoS rule/N4 rule to the UE/UPF so the UE/UPF can map the PMF message over the assoicated QoS flow.
Option 2) Single PMF address/port number is used per access. This is similar as Rel-16 ATSSS. For uplink PMF message, the PMF in the UE provides the QFI together with the PMF message to AS layer and the AS layer determines the QoS flow according to the QFI received from upper layer. The UPF receives the QFI within the GTP-U header. There is no need to include QFI within the PMF messages. For downlink PMF message, as the QFI may not be sent in SDAP over Uu interface, the QFI should be included within the PMF message so the UE knows which QoS flow the PMF message is sent over. 
Option 3) Similar to Option 1 but the SMF does not create QoS rules/N4 rules specifically for PMF messages. When the UE attempts to transmit a PMF measuremet message, the UE considers only the Measurement Assistance Information.
Option 1) is more aligned with current 5GC QoS model. Since not all QoS Flows are subject to PMF measurement, a different PMF address/port per QoS flow is not big issue. 
Option 2) needs UE special implementation in the AS layer to determine the QoS flow for uplink PMF message based on the QFI included in the PMF message header, instead of the QoS rules. 
Option 3) also needs special implementation in the AS layer.
We need also to consider the following conclusion for KI#2:
7.	The QUIC-based steering functionality shall be defined as a low-layer steering functionality and shall support one multipath QUIC connection per QoS flow
In order to establish multipath QUIC connection per QoS flow, it is reasonable to allocate different PMF addresses/port numbers for each QoS flow. Therefore option 1) is preferred.
3. Proposal
Based on the discussion above, it is proposed to revise TR 23.700-93 as follows.
1st CHANGE
[bookmark: _Toc57124738][bookmark: _Toc57618608]6.3.2.3	Considerations to support per QoS flow measurement
When a UE performs per QoS flow measurement by using PMF message, the UE and UPF needs to send PMF message over the target the QoS flow. In order to support this, the following methods are possible:
1) 	SMF provides necessary QoS rule(s) and N4 rule(s) to the UE and UPF for PMF message. Also, the SMF provides Measurement Assistance Information to UE, which contains different PMF addresses/ports for the different QoS flows.
2) 	The UE and UPF ignores the QoS rule(s) and N4 rule(s) for the PMF message and send it over a target QoS flow by examining the header of the PMF message, which contains the target QoS flow identity.
3) 	The SMF does not provide QoS rule(s) and N4 rule(s) to the UE and UPF for PMF message. However, the SMF provides Measurement Assistance Information to UE, which contains different PMF addresses/ports for the different QoS flows. When the UE attempts to transmit a PMF message, the UE determines the target QoS flow for this PMF message, based on the received Measurement Assistance Information. As in Option 2, the UE and UPF ignore the QoS rules and N4 rules when they determine the target QoS flow for a PMF message
Option 1 is more aligned with overall QoS design but each PMF message over a QoS flow should use different PMF address information e.g. different address or port number. It means that the UE or UPF should allocate different PMF IP addresses or /ports for each QoS flow. If the UE allocates different addresses/ports, the information should be sent to the network and based on the information SMF needs to generate QoS rule(s) and N4 rule(s). However, it will cause additional NAS signalling. So it is reasonable to allocate different addresses/ports by the UPF.
Option 2 is more simple approach because UE and UPF does not need to manages different PMF addresses/ports for each QoS flow. However, this is not aligned with general QoS framework. The UE and UPF shall ignore existing QoS rule(s) and N4 rule(s) when it sends PMF message over a QoS flow or ignore existing TFT(s) and Sx rule(s) when it sends PMF message over a dedicated bearer if the 3GPP access leg is established over a EPC.
Option 3 is similar to Option 2 in that (a) it does not require the SMF to create QoS rules and N4 rules specifically for the PMF traffic and (b) the QoS rules and the N4 rules are ignored for PMF messages. As in Option 1, the UPF (or the SMF) allocates a different PMF addresses/ports for each QoS flow on which access performance measurements may be needed (as in Option 1). The SMF includes the PMF addresses/ports and the associated QoS flows in the Measurement Assistance Information. The UE then applies the Measurement Assistance Information whenever it wants to determine the target QoS flow for a PMF message. Option 3 does not require the header of a PMF message to contain the target QoS flow identity. It requires however the header of a PMF message to contain an appropriate destination PMF addresses/ports.
In 5GS, different from EPS, multiple QoS flows can be mapped to a single AN resource (i.e. DRB in 3GPP access, IKE tunnel in non-3GPP access) in the AN. If such mapping is done by the AN, per QoS flow level measurement can be optimized considering the end-to-end performance largely depends on radio performance. A UE may provide AN resource – QoS flow mapping information to the UPF via PMF message. Based on the information, UPF may selectively perform measurement via one or some of the QoS flows instead of measuring all QoS flows.
2nd CHANGE
[bookmark: _Toc54626679][bookmark: _Toc57124826][bookmark: _Toc57618691]8.1	Conclusions for KI#1: Steering Modes
The following enhancements to the steering modes shall be specified:
1)	For the Load-Balancing steering mode:
-	The network may not provide pre-defined split percentages, in which case the UE and the UPF can freely and independently decide how to split the traffic across the two accesses.
NOTE 1:	The above bullet covers the "autonomous" steering mode defined in Solution #2. Whether and how to provide an initial weight factors for two accesses are to be decided during normative work.
2)	For all steering modes that will be considered in the normative phase:
-	The network may provide a UE-assistance indication, which indicates that (a) the UE can decide how to distribute the UL traffic based on its internal state (e.g., battery level), and (b) the UE can request from UPF to apply the same distribution for the DL traffic, and the UPF can take the UE's request into account when deciding the DL transmission traffic distribution.
-	The UE requests from UPF to apply the same distribution for the DL traffic by using the PMF protocol, if available, or another mechanism, if the PMF protocol is not available. This other mechanism will be determined during the normative phase of the work.
3)	For the Load-Balancing steering mode:
-	It shall be possible to apply a threshold condition, which indicates whether a measured parameter is above or below a threshold.
-	A threshold condition specifies details about how the steering mode should be applied. For example, if the threshold condition "RTT < 100ms" is applied to a Load-Balancing steering mode, it indicates that traffic can be transferred on 3GPP or non-3GPP access if the measured RTT of this access is less than 100ms.
-	The measured parameter in a threshold condition may include (a) the RTT (derived from PDB) and (b) the Packet Loss Rate (derived from the Maximum Packet Loss Rate (MPLR) or the PER).
-	The threshold conditions will be the same for both 3GPP and non-3GPP accesses since QoS requirements are per SDF/service.
NOTE 2:	To which steering modes (besides Load-Balancing) a threshold condition can be applied will be determined during the normative phase. Also, during the normative phase it will be decided if the Jitter can also be included in a threshold condition.
4)	The PMF protocol shall be enhanced to support RTT and Packet Loss Rate (PLR) measurements per QoS flow.
-	When the UE and the UPF decide to initiate access performance measurements to estimate the RTT and/or the PLR for an SDF, the PMF messages used for the measurements shall be transmitted either (a) over the default QoS Flow, or (b) over the "target" QoS Flow, which is the QoS Flow that the SDF traffic is transmitted on. The UE shall perform access performance measurements based on (b) only when this is explicitly indicated in the Measurement Assistance Information. Otherwise, the UE shall perform access performance measurements based on (a).
-	When the access performance measurements for an SDF are performed based on (b):
a)	How the UE and the UPF determine the target QoS Flow will be determined during the normative phase of the work.
b)	The PMF messages used for the measurements shall be transmitted over the target QoS Flow by using one of the options considered in clause 6.3.2.3. One of these options will be selected during the normative phase of the work.
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