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1.	Introduction
RAN2 discussed the issue of reflective QoS at the RAN2 #96 and NR AH meetings, and made following highlighted agreements.
	3GPP RAN2 #96
1	In DL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping (confirmation of SA2 agreement status).
2	DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 
3	For reflective QoS, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink Flows to DRBs.
4	The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.

3GPP RAN2 NR Ad Hoc
1	A new user plane AS protocol layer (e.g. PDAP) above PDCP should be introduced to accommodate all the functions introduced in AS for the new QoS framework, including:
-	QOS flow->DRB routing; 
-	QoS-flow-id marking in DL packets;
-	QoS-flow-id marking in UL packets;.
2	The new protocol layer is applicable for all cases connecting to the 5G-CN
3	Single protocol entity is configured for each individual PDU session.



New U-plane protocol layer is responsible for QoS flow ID marking for the purpose of reflective QoS. There are two types of the reflective QoS: AS-level reflective QoS for the QoS flow to DRB mapping, and NAS-level reflective QoS for the IP flow to QoS flow mapping. In other words, AS-level reflective QoS is to update the UL AS-level mapping rule in the UE based on QoS flow ID in the DL packet received within a DRB, whereas NAS-level reflective QoS is to update the UL QoS rule (e.g., packet filter) in the UE based on the DL packet and the QoS flow ID. However, the relationship between AS and NAS level reflective QoS hasn’t been discussed yet. This document discusses some issues regarding the relationship between two types of the reflective QoS.

2.	Discussion
Issue #1: How can UE know whether each of NAS and AS level reflective QoS is triggered or not?
According to TR23.799, 5G-CN decides whether to trigger NAS-level reflective QoS, and transmits DL packet with an appended encapsulation header to gNB via N3 tunnel. The gNB can be aware whether to trigger NAS-level reflective QoS, by using N3 indication for NAS-level reflective QoS in the received encapsulation header. NAS-level reflective QoS is triggered by 5G-CN, whereas AS-level reflective QoS is triggered by the gNB depending on TR 38.804.
Can the gNB trigger AS-level reflective QoS only if NAS-level reflective QoS is triggered? 
We think that the gNB can trigger AS-level reflective QoS regardless of NAS-level reflective QoS. That’s because the gNB can try to control the mapping of QoS Flows to DRB in the following situations which is irrelevant to NAS:
· When the gNB receives the DL packet which doesn't have a mapping to a DRB;
· When the gNB decides to change the DRB mapping due to RAN load and RRM policy.

Observation 1: AS and NAS-level reflective QoS can be triggered independently of each other.

Based on the observation 1, there are 4 cases for AS and NAS-level reflective QoS. When UE receives DL packet with DL QoS flow 1 via DRB A, the UE has to take action(s) corresponding to each case, as in the followings:
· Case #1: both NAS and AS level reflective QoS are triggered
· The UE updates its UL packet filter based on the received DL packet’s IP 5 tuple and QoS flow ID. (Action #1)
· The UE updates its UL AS-level mapping rule based on the QoS flow ID and the DRB where the DL packet is received. (Action #2)
· Case #2: only NAS level reflective QoS is triggered
· The UE takes only action #1
· Case #3: only AS level reflective QoS is triggered
· The UE takes only action #2
· Case #4: both NAS and AS level reflective QoS are not triggered
· The UE does not take any actions.


	Cases
	Packet filter
	AS-level Mapping Rule

	
	[Current]
· IP 5 tuple A  UL QoS flow 1
	[Current]
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	Case #1: both NAS and AS level reflective QoS are triggered
	[After taking action #1]
· IP 5 tuple A  UL QoS flow 1
· IP 5 tuple B  UL QoS flow 1
	[After taking action #2]
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	Case #2: only NAS level reflective QoS is triggered
	[After taking action #1]
· IP 5 tuple A  UL QoS flow 1
· IP 5 tuple B  UL QoS flow 1
	[No action]
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	Case #3: only AS level reflective QoS is triggered
	[No action]
· IP 5 tuple A  UL QoS flow 1
	[After taking action #2]
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	Case #4: both NAS and AS level reflective QoS are not triggered
	[No action]
· IP 5 tuple A  UL QoS flow 1
	[No action]
[image: ]



Observation 2: UE takes different action(s) according to which type(s) of reflective QoS is triggered.
Observation 3: UE needs to know which type(s) of reflective QoS is triggered.

Based on the above 3 observations, we propose the following:
Proposal 1:	gNB should mark every DL packet in band with individual indicators that indicate which type(s) of reflective QoS (NAS and AS level reflective QoS) is triggered.

Issue #2: Which layer provides individual indicators for NAS and AS level reflective QoS?
It would be better that a SDAP layer provides individual indicators for NAS and AS level reflective QoS because the SDAP layer is responsible for the following functions:
· QoS flow to DRB mapping;
· QoS flow ID marking in DL packets.

Proposal 2:	Individual indicators for NAS and AS level reflective QoS are provided by the SDAP layer.

3.	Proposal
In this document, we present our view on reflective QoS. We have following proposals:
Proposal 1: gNB should mark every DL packet in band with individual indicators that indicate which type(s) of reflective QoS (NAS and AS level reflective QoS) is triggered.
Proposal 2: Individual indicators for NAS and AS level reflective QoS are provided by the SDAP layer.
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