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Introduction
SA2 has started to crystalize the 5G QoS flow based framework for Rel-15 Stage 2 specification in TS 23.501 [1]. Based on those recent progress, this contribution provides our views on RAN3 impacts from QoS flow framework.

2

Discussion

2.1     Background and QoS Flow ID (QFI)

The 5G QoS framework has been being developed, in one way similar to the LTE principle, but with a new concept of QoS flow and also considering new feature such as Reflective QoS. The principle from SA2 is depicted by the below figure:
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Figure 1. The principle for classification and User Plane marking for QoS Flows and mapping to AN Resources (Figure 5.7.1-1 in [1])
Although SA2’s progress for Stage-2 design is still ongoing and there are several aspects still unclear, we extract/summarize the followings from [1] which we believe to be clear for now and to have RAN3 impacts. 

· One of the key information in this framework is the “QoS Flow ID” (QFI) used to identify a QoS flow (the finest granularity of QoS differentiation in the PDU session) in the 5G system.

· In the NAS-level, traffics are filtered into QoS flows. Each QoS flow is distinguished by a QFI, and thus the QoS rule for NAS filtering contains the QFI value for which the QoS flow filtered by the QoS rule should be applied.

· Each packet in the NG-U tunnel is marked with the corresponding QFI value in the encapsulation header (without any changes to E2E packet header).
Note: Basically, whenever a match happens in the NAS filtering, the filtered packet is marked with the corresponding QFI.

· RAN maps packets in the NG-U tunnel from QoS flows to DRBs based on the QFI in the encapsulation header and the associated 5G QoS characteristics/parameters, and also taking into account the NG-U tunnel associated with that DL packet.
· According to [2], the QFI included in the NG-U tunnel refers to the corresponding QoS authorized via NG-C signalling.

Note: Basically, the QFI and the corresponding QoS characteristics/parameters should be provisioned to the RAN through NG-C signalling. The terminology of a NAS-level QoS profile in RAN3 implies such information provisioned to RAN for a QoS flow. 
· The QoS flows are categorized by A-type or B-type, based on how it is provisioned to the RAN. A-type refers to QoS flows whose provision in RAN either happens at time of PDU session establishment or does not require additional NG-C signalling (e.g., pre-provisioned or standardized). B-type refers to QoS flows whose provision in RAN can happen dynamically via NG-C signalling during the PDU session (i.e., added or removed dynamically via signalling).

· The QoS rule can be provided to the UE by Reflective QoS so that the UE can create a derived QoS rule for the UL traffic based on the received DL traffic. The reflective QoS can be enabled via user-plane or control-plane. For the user-plane reflective QoS, the Reflective QoS indication (RQI) is included in the NG-U encapsulation header together with the QFI so that the UE can create a derived QoS rule when the UE receives a DL packet with a RQI.
In the following sections, we try to provide our views on the following RAN3 issues identified in the agenda item description. 

2.2     The content of a QoS profile rules

Our understanding from the above summary is that the QFI value is the connection point on how RAN apply the appropriate QoS treatment onto the QoS flow packet. Therefore, each QoS profile provisioned to RAN, whether it is either A-type or B-type, should contain the associated QFI value.

Observation 1: The content of a QoS profile provisioned to RAN should include the corresponding QFI value, in order for RAN to apply the appropriate QoS treatment onto the QoS flow packet. 
Moreover, according to SA2, the mapping between the QFI value and the actual 5G QoS characteristics/parameters should also be provisioned as a QoS profile. For that, the SA2 design is still in progress, including QoS parameters such as 5QI, ARP, GFBR, MFBR, etc. [1]. Furthermore, how the content should be differentiated by A-type or B-type is also related to these QoS characteristics/parameters details, but it has not yet fully concluded and there are still unclear parts: For example, [1] mentions that 5QI in standardized and non-standardized value range can be used for B-Type 5G QoS flows based on PCC decisions. But also mentions that only 5QIs in standardized value range can be used for B-Type 5G QoS flows, which contradicts. Therefore, we propose to wait until the SA2 stage-2 work is progressed enough and made clear.

Observation 2: The mapping between the QFI and the 5G QoS characteristics/parameters (such as 5QI, ARP, GFBR, MFBR, etc.) should also be provisioned as a QoS profile to RAN, but the details are pending SA2 progress. 
Proposal 1: RAN3 to agree that the content of a QoS profile provisioned to RAN should include the QFI. FFS on further details including the content differentiation by A-type or B-type, pending SA2 progress.

2.3     RAN’s awareness of the default profile

This section provide our view on the following issue:
Whether RAN needs to be aware of which NAS-level QoS profile is to be regarded as the default profile?
Considering the DL direction, the default QoS profile may need to be applied if RAN cannot figure out which NAS-level QoS profile (provisioned through NG-C signalling) should be applied to a packet received from the NG-U tunnel.

As described in the above section, the QFI is used to identify the QoS flow of a packet in the NG-U tunnel and is also provisioned to RAN for the associated QoS treatment. Therefore, we think that the default profile is applicable only when RAN sees a NG-U packet with an unrecognizable QFI. One possible scenario can be that provisioning to RAN arrives later than actual packet arrival. The B-type QoS flow can be dynamically provisioned during the PDU session and thus depending on the deployment of the RAN-CN interfaces, it is possible that a B-type QoS flow packet can arrive at RAN earlier than its provisioning signalling from NGC.

Observation 3: Depending on the RAN-CN interfaces, it is possible that a B-type QoS flow packet (dynamically provisioned during the PDU session) can arrive at RAN earlier than its provisioning signalling from NGC.

In such a case, one may think that RAN can simply discard such packets of unrecognizable QFI values until provisioned further. But, discarding can be dangerous if such NG-U packet is for user-plane reflective QoS. Treating those packets by the default QoS forwarding behaviour and transmit over air interface would be better. 

Observation 4: When provisioned later than actual packet arrival, applying default QoS profile would be better than discarding.
Proposal 2: RAN3 to agree that RAN should be aware of the default QoS profile. FFS on other details.

2.4     The NG-U encapsulation header

Our understanding of SA2’s current modelling is that every packet in the NG-U tunnel to be marked with the QFI value of the corresponding QoS flow that this packet belongs to. Such user-plane marking is included in the NG-U encapsulation header (without any changes to E2E packet header) as a per-packet identification of a QoS flow. As a result, QFI needs to be included in the NG-U encapsulation header as a mandatory field.

Moreover, SA2 also considers the RQI indication to be included in the NG-U encapsulation header for the user-plane reflective QoS. As this is included only when the user-plane reflective QoS is activated, the RQI indication needs to be included as an optional field.

Observation 5: The mandatory QoS Flow ID (QFI) and optional Reflective QoS Indication (RQI) fields are required in the NG-U encapsulation header.
Other than the above observation, it is still early to consider the Stage-3 details of the NG-U header format. We believe that the following representation of the NG-U encapsulation header should be considered as a baseline. 


[image: image2.emf]NG-U encapsualation header

User Data

- QoS Flow ID (QFI)

- (optional) Reflective QoS Indication (RQI)


Figure 2. The NG-U encapsulation header
Proposal 3: RAN3 to agree the representation of the NG-U encapsulation header depicted in Figure 2, including QFI and optional RQI, as baseline for future discussions.
2.5     Impact from Reflective QoS

The purpose of the reflective QoS is to enable UE to create a UE derived QoS rule for the uplink traffic based on the received downlink traffic. The UE derived QoS rule is to contain the NAS filtering parameters such as packet filter, QFI, and precedence value. 

As summarized above, there are two types of reflective QoS, via user-plane or control-plane. The purpose of the user-plane reflective QoS is to enable UE to create a UE derived QoS rule when the UE receives a DL packet with a RQI. For that, the immediate impact is the optional RQI field of the NG-U encapsulation header, as explained in the above section. 

Moreover, the UE should be able to figure out whether the user-plane reflective QoS is activated by looking at RQI of a received DL packet. Therefore, the RQI must be marked in-band on such DL packet over air interface. Furthermore, when the UE recognizes the RQI, it should be able to create a UE derived QoS rule, which requires the corresponding QFI value, which needs to be extracted from the received DL packet. Therefore, the QFI must also be marked in-band on such DL packet over air interface. 

Observation 6: For the user-plane reflective QoS, the QFI and RQI should be marked in-band when the QoS flow packet is passed to a DRB.

On the other hand, the control-plane reflective QoS is activated by including the RQI in the QoS rule which is sent to the UE via NAS signalling. When the UE receives a DL packet matching such a QoS rule that contains the RQI, the UE creates a UE derived QoS rule. Namely, the control-plane reflective QoS is activated directly via NAS signalling without user-plane impact. Therefore, it does not seem to have any impact on RAN3.
Observation 7: The control-plane reflective QoS is activated directly via NAS signalling without user-plane impact.
Proposal 4: RAN3 to agree that the QFI and RQI should be marked in-band when mapping QoS flow packet to DRB for the user-plane reflective QoS. 

Proposal 5: RAN3 to agree no impact from the control-plane reflective QoS. 

3

Conclusions and proposals

In the present contribution we make the following observations:

Observation 1: The content of a QoS profile provisioned to RAN should include the corresponding QFI value, in order for RAN to apply the appropriate QoS treatment onto the QoS flow packet. 

Observation 2: The mapping between the QFI and the 5G QoS characteristics/parameters (such as 5QI, ARP, GFBR, MFBR, etc.) should also be provisioned as a QoS profile to RAN, but the details are pending SA2 progress. 

Observation 3: Depending on the RAN-CN interfaces, it is possible that a B-type QoS flow packet (dynamically provisioned during the PDU session) can arrive at RAN earlier than its provisioning signalling from NGC.

Observation 4: When provisioned later than actual packet arrival, applying default QoS profile would be better than discarding.

Observation 5: The mandatory QoS Flow ID (QFI) and optional Reflective QoS Indication (RQI) fields are required in the NG-U encapsulation header.

Observation 6: For the user-plane reflective QoS, the QFI and RQI should be marked in-band when the QoS flow packet is passed to a DRB.

Observation 7: The control-plane reflective QoS is activated directly via NAS signalling without user-plane impact.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN3 to agree that the content of a QoS profile provisioned to RAN should include the QFI. FFS on further details including the content differentiation by A-type or B-type, pending SA2 progress.

Proposal 2: RAN3 to agree that RAN should be aware of the default QoS profile. FFS on other details.

Proposal 3: RAN3 to agree the representation of the NG-U encapsulation header depicted below, including QFI and optional RQI, as baseline for future discussions.
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Proposal 4: RAN3 to agree that the QFI and RQI should be marked in-band when mapping QoS flow packet to DRB for the user-plane reflective QoS. 

Proposal 5: RAN3 to agree no impact from the control-plane reflective QoS.  
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