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1   Introduction
SA2 has made agreement on usage of reflective QoS for UL filter configuration. SA2 has further specified how reflective QoS is indicated to UE [1].

1c.
For B-type QoS profiles reflective QoS indication can be signalled to the UE via NG1.

1d.
Per packet NG3 indication can be used for Reflective QoS activation.

RAN2#96 made agreement on two level mapping [2].

2:
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).

3:
In UL 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.

RAN2 #96 also agreed on the usage of reflective QoS for AS layer filter configuration [2].

1
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.

2
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.

3    RRC can configure an uplink mapping 

Three direct QoS impacts are foreseen related to NG3 interface:

· In DL NG3 header will include a QoS flow ID which RAN must decode and do the flow-DRB mapping according to the QoS flow profile (type-A or type-B),

· In DL NG3 header can also contain the NG3 bit to activate reflective QoS

· In UL the RAN needs to set the flow ID in the NG3 header. 

2 Description
UL flow marking

The RAN must include the flow ID in the NG3 encapsulation header of uplink packets in order to apply the correct charging in the CN. It is assumed that RAN is always aware of which UL flows are mapped to which UL DRBs regardless of whether RAN has configured the AS filter in the UE or AS-reflective QoS is applied. Two situations can then be considered:
· Only one UL QoS flow is mapped on a DRB: the RAN can set the UL NG3 flow ID without indication from the radio packet. (case 1)
· Multiple UL QoS flows are mapped on DRB: the RAN needs the flow ID between the UE and gNB in order to derive which QoS flow ID to set on the NG3 (case 2).

We expect that RAN2 will specify for case 1 that a UE shall not include UL radio flow ID in order to save radio bandwidth since the ID is not really needed. We conclude that a gNB shall be able to support the two cases above.

Observation 1: the setting of flow ID field in radio UL packet will not depend on whether reflective QoS is active or not but only on whether a 1-1 or N-1 flow-DRB mapping has been decided by RAN for the UL. 

NOTE: the setting of the flow ID field in radio UL packet may also be triggered if RAN wants/needs to check the respect by the UE of the UL AS filter that RAN has decided (semi-static filter if AS configuration or dynamic filter if reflective QoS).

We derive from this observation the following proposal:

Proposal 1: A gNB shall support over NG3 UL both a per DRB-setting mode (i.e. set the UL NG3 flow ID from DRB ID information for all packets of a DRB) and a per-packet setting mode (i.e. set the UL NG3 flow ID per packet based on UL flow ID received over Uu for the same packet).

Reflective QoS

From the “two level mapping” agreement of last RAN2#96, one can infer that two types of reflective QoS should be considered: AS-reflective QoS for the QoS flow-DRB mapping, and NAS-reflective QoS for the SDF- QoS Flow mapping (SDF means IP-5 tuple here in case of IP payload type). We define the AS-reflective QoS by the ability to update the UL AS filter in the UE by inband marking in DL packet and the NAS-reflective QoS by the ability to update the UL NAS filter in the UE by inband marking in DL packet.
As explained in [7] the reflective QoS on AS layer shall be decoupled from the reflective QoS on NAS layer. CN is responsible for SDF to QoS flow mapping strategy and RAN is responsible for the QoS flow to DRB mapping strategy i.e. RAN decides whether to apply the reflective QoS or not on AS layer.

Assuming again that a flow ID will be included in a DL radio packet only if really needed to save bandwidth, the following combinations can apply at high level:
	
	NAS reflective active 
	NAS reflective inactive

	AS reflective active
	Set DL radio flow ID based on NG3 flow ID
	Set DL radio flow ID based on NG3 flow ID

	AS reflective non active 
	Set DL radio flow ID based on NG3 flow ID
	DL Radio flow ID not set


Observation 2: RAN shall set the DL radio flow ID based on NG3 flow ID if either AS- or NAS- reflective QoS is used.
As mentioned above RAN is naturally aware of when to use reflective QoS for AS filter configuration but Observation 2 necessitates that RAN shall also be made aware when reflective QoS is to be used on NAS layer. 
SA2 has agreed in [2] that:

1c.
For B-type QoS profiles reflective QoS indication can be signalled to the UE via NG1.

1d.
Per packet NG3 indication can be used for Reflective QoS activation.

There are therefore two ways for RAN to be made aware:
· C-plane method: for 1c above, at PDU session setup (or modification), when CN tells UE over NAS that NAS-reflective applies for a given flow, the corresponding NG PDU session setup message should include similar information for the RAN; (option 1)

· In-band method: for 1d above, RAN is made aware by in-band signaling through NG3 bit activation. (option 2)

Proposal 2: CN may include in the NG2 PDU Session Setup and modification messages over NG2 an indication of whether NAS reflective QoS is intended to be used by CN at QoS flow level. 
Proposal 3: RAN shall set the DL radio flow ID for one or more DL packet(s) based on the received NG3 flow ID if it has decided to update the UL AS filter for this QoS flow.

Proposal 4:  RAN shall set the DL radio flow ID for all DL packets of a flow based on the received NG3 flow ID if it has been informed of the use of NAS reflective QoS for this flow by the CN at PDU Session setup (modification).

Proposal 5: RAN shall set the DL radio flow ID for a DL packet based on the received NG3 flow ID if it has received the NG3 reflective QoS activation bit set for this NG3 DL packet.

When the RAN sets the DL radio flow ID for a DL packet, the UE therefore may need to discriminate between these three situations:

· DL Radio flow ID is suddenly received to update the UL AS filter only,
· DL Radio flow ID is suddenly received to update the UL NAS filter only,
· DL Radio flow ID is suddenly received to update both the UL AS and UL NAS filters.
If the need for this discrimination is confirmed, this would lead to relay the NAS reflective NG3 QoS activation bit over the radio when received over NG3.

It is however still not clear whether this discrimination is worth in the UE or not. This would depend if:

· unnecessary NAS processing in UE is to be avoided if only UL AS filter is updated (at the cost of one extra bit over the radio),
· NAS QoS can be symmetrical and AS QoS not symmetrical (or conversely).

Proposal 6: discuss and confirm with SA2/RAN2 whether NG3 reflective QoS activation bit received over NG3 needs to be relayed by gNB over the radio to help UE discriminate which UL filter needs to be updated.

3 Conclusion and proposal
This paper has reviewed the recent decisions from SA2 and RAN2 with regards to NG3 marking and reflective QoS and make following observations and proposals:

Observation 1: the setting of flow ID field in radio UL packet does not depend on whether reflective QoS is active or not but only on whether a 1-1 or N-1 flow-DRB mapping has been decided by RAN for the UL. 

Proposal 1: A gNB shall support over NG3 UL both a per DRB-setting mode (i.e. set the UL NG3 flow ID from DRB ID information for all packets of a DRB) and a per-packet setting mode (i.e. set the UL NG3 flow ID per packet based on UL flow ID received over Uu for the same packet).

Observation 2: RAN shall set the DL radio flow ID based on NG3 flow ID if either AS- or NAS- reflective QoS is used.

Proposal 2: CN may include in the NG2 PDU Session Setup and modification messages over NG2 an indication of whether NAS reflective QoS is intended to be used by CN at QoS flow level. 

Proposal 3: RAN shall set the DL radio flow ID for one or more DL packet(s) based on the received NG3 flow ID if it has decided to update the UL AS filter for this QoS flow.

Proposal 4:  RAN shall set the DL radio flow ID for all DL packets of a flow based on the received NG3 flow ID if it has been informed of the use of NAS reflective QoS for this flow by the CN at PDU Session setup (modification).

Proposal 5: RAN shall set the DL radio flow ID for a DL packet based on the received NG3 flow ID if it has received the NG3 reflective QoS activation bit set for this NG3 DL packet.

Proposal 6: discuss and confirm with SA2/RAN2 whether NG3 reflective QoS activation bit received over NG3 needs to be relayed by gNB over the radio to help UE discriminate which UL filter needs to be updated.
Proposal 7: update RAN3 TR [4] to reflect NG3 impacts associated with UL QoS marking and reflective QoS respectively presented in [5] and [6].
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