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1.  Introduction

In last meeting, RAN3 reached below basic agreements as the start of QoS discussion. 

	The following key principles apply for QoS in RAN:
-
RAN will apply a specific QoS profile based on information received from the Core Network. 

-
User plane marking for QoS is carried in encapsulation header on NG-U. 
-
RAN can receive QoS rules at PDU Session establishment using NG-C signalling.


This paper analyzes high level principles of flow-DRB binding based on interim SA2 [1] and RAN2 [2] agreements.

2. Flow QoS Architecture
Figure 1 shows the flow QoS architecture in NR based on SA2/RAN2 agreements. Here, only PDU session level GTP-U tunnel is show. It is FFS other tunnel granularity would be supported.
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Figure 1: Flow QoS and NR Bearer Model
3. Flow QoS configuration
Table 1: Flow QoS Configuration

	
	QoS/SM Context
	
	Configuration Signaling
	

	 
	UE
	RAN
	CN
	Controller
	RRC
	NG-C
	NAS
	ID in UP

	Flow filters
	X
	 
	X
	CN
	 
	 
	X
	 

	Flow ID marking
	X
	X
	X
	CN
	 
	X
	X
	Encapsulation header

	DRB configuration
	X
	X
	 
	RAN
	X
	 
	 
	LCID in MAC

	Flow ID -DRB mapping
	X
	X
	 
	RAN
	X
	 
	 
	LCID in MAC, Mark in encapsulation header

	QoS profile for each flow/mark
	X
	X
	X
	CN
	 
	X
	X
	 

	Deafult QoS profile
	X
	X
	X
	CN
	 
	X
	X
	 


Table 1 sumarrizes the flow QoS configuration and context information.

Proposal 1: Agree the configuration summary in table 1 and capture associated the TP into TR.
4. RAN flow identification
SA2 interim agreement [1] states that 

· QoS Flow is the finest granularity for QoS treatment in the NG System. User plane traffic with the same NG3 marking value within a PDU session correspond to a QoS flow
It implies NG3 marking identifies a unique QoS flow within a PDU session. Therefore, QoS flow and PDU session ID can be used to uniquely identify a QoS flow in RAN.

Observation 1: RAN can uniquely identify a QoS flow by PDU session identifier and NG-U (NG3) marking.
Proposal 2: RAN nodes shall be able to identify a QoS flow by PDU session identifier and NG-U (or NG3) marking for the purpose of flow-DRB mapping.
5. Flow-DRB binding in RAN
As the RAN is provided a default QoS rule by CN at PDU session establishment, it is expected that the default QoS will be applied to all packets except for flows with specific dedicated QoS requirements. 
Therefore, there needs to be a default DRB for the PDU session which satisfies the default QoS rule for the PDU session.

Proposal 3: A DRB shall be configured to satisfy the default QoS rule provided by the CN for a PDU session.

6. PDU session to DRB binding
A second issue to consider is how many PDU session may be mapped to a single DRB?

If NR does not allow multiplexing QoS flows from different PDU sessions, the RAN would have to create a separate set of DRBs (number of DRBs depend on the number of QoS flows and the similarity of their corresponding QoS parameters) for each PDU session. This will lead to more DRBs in RAN, i.e. the number of DRBs will be proportional to the number of PDU sessions, and therefore potentially larger LCID space requirement, affecting overhead for all packets, with or without QoS. 
Observation 2: Creating separate sets of DRBs for each PDU sessions result in many DRBs

To reduce the number of DRBs and LCID space in the RAN, QoS flows from different PDU sessions should be allowed to be aggregated to the same DRB given that the same DRB can satisfy the QoS requirements provided by core network.

Proposal 4: Aggregating data flows of a UE corresponding to the same QoS rule and belonging to different PDU sessions of the same UE over the same DRB should be allowed.

7. When to perform a flow to DRB binding
The last issue to consider is when the RAN may bind a flow to a DRB

For DL data transmission, RAN may bind a flow to a DRB in three scenarios:

· Scenario 1: Default QoS is received from CN at PDU session establishment

· Scenario 2: A new authorized QoS from CN is received. The authorized QoS may be pre-authorized or post-authorized after data transmission has started.

Editor’s Notes: In scenario 2, a new authorized QoS may be a pre-authorized QoS, an QoS authorized by CN due to new QoS flow data transmission, or a QoS modification of existing QoS flow.

Editor’s Notes: In scenario 2, when the DRB is established is up to eNB implementation if the authorized QoS is a pre-authorized QoS and there is no ongoing data transmission for the QoS flow. 

Proposal 5: RAN may bind a flow to a DRB in the following scenarios:

· Scenario 1: Default QoS is received from CN at PDU session establishment
· Scenario 2: A new authorized QoS from CN is received
In all cases, the flow-DRB mapping relationship can be signalled in control plane using RRC reconfiguration procedure, similar to how DRB is established/modified in LTE. The QoS flow can be identified in the mapping by the unique identifier (PDU session identifier and NG-u marking) provided by CN.

Proposal 6: RAN signals the mapping relationship between QoS flow and DRB for UL and DL to UE by RRC reconfiguration procedure.
8. Conclusions
Proposal 1: Agree the configuration summary in table 1 and capture associated the TP into TR.

Observation 1: RAN can uniquely identify a QoS flow by PDU session identifier and NG-U (NG3) marking.
Observation 2: Creating separate sets of DRBs for each PDU sessions result in many DRBs

Proposal 2: RAN nodes shall be able to identify a QoS flow by PDU session identifier and NG-U (or NG3) marking for the purpose of flow-DRB mapping.
Proposal 3: A DRB shall be configured to satisfy the default QoS rule provided by the CN for a PDU session.

Proposal 4: Aggregating data flows of a UE corresponding to the same QoS rule and belonging to different PDU sessions of the same UE over the same DRB should be allowed.

Proposal 5: RAN may bind a flow to a DRB in the following scenarios:

· Scenario 1: Default QoS is received from CN at PDU session establishment

· Scenario 2: A new authorized QoS from CN is received

Proposal 6: RAN signals the mapping relationship between QoS flow and DRB for UL and DL to UE by RRC reconfiguration procedure.

A.1
Annex

--- begin text proposal ------
9
QoS
Editor’s notes: Capture QoS related aspects.
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Figure 1: Flow QoS and NR Bearer Model
9.1
Key principles for QoS in RAN
The following key principles apply for QoS in RAN:
-
RAN node identifies a QoS flow by PDU session identifier and NG-U marking in encapsulation header. 
-
RAN will apply a specific QoS profile based on information received from the Core Network. 


-
RAN can receive QoS rules at PDU Session establishment using NG-C signalling.
-
A DRB shall be configured to satisfy the default QoS rule provided by the CN for a PDU session.
-
RAN signals the mapping relationship between QoS flow and DRB for UL and DL to UE by RRC reconfiguration procedure.
Editor's note: The content of the QoS rule is FFS.
9.x Flow QoS configuration
Table 9.x-1 sumarrizes the context information of flow QoS and related configuration mechanisms.
Table 9.x-1: Flow QoS Configuration

	
	QoS/SM Context
	
	Configuration Signaling
	

	 
	UE
	RAN
	CN
	Controller
	RRC
	NG-C
	NAS
	ID in UP

	Flow filters
	X
	 
	X
	CN
	 
	 
	X
	 

	Flow ID marking
	X
	X
	X
	CN
	 
	X
	X
	Encapsulation header

	DRB configuration
	X
	X
	 
	RAN
	X
	 
	 
	LCID in MAC

	Flow ID -DRB mapping
	X
	X
	 
	RAN
	X
	 
	 
	LCID in MAC, Mark in encapsulation header

	QoS profile for each flow/mark
	X
	X
	X
	CN
	 
	X
	X
	 

	Deafult QoS profile
	X
	X
	X
	CN
	 
	X
	X
	 


--- end text proposal ------
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