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1   Introduction
In the last RAN3# 94 meeting, the key principles for QoS in RAN were discussed [1]. In this contribution, some further analysis on QoS agreements and corresponding update will be provided.
2   Discussion

2.1   Modifications of TP based on the SA2 QoS agreements 
In the last SA2 meeting, some new QoS agreements were made [2]. We will give the analysis on the impacts to RAN3.
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.

	Analysis:
For the B-type QoS profiles, the reflective QoS indication should apply for all the DL packets of the specific QoS flow. The NG3 indication per packet can be used to indicate reflective QoS attribute for the A-type QoS profiles or B-type QoS profiles where the SDFs mapped on the same QoS flow may or may not be subject to reflective QoS treatment. The reflective QoS indication should only apply for packets which has the Reflective QoS activation indication.
Consequence1: 

RAN may receive Reflective QoS indication per packet carried in encapsulation header on NG-U.
Modification1:
Add “RAN may receive Reflective QoS indication per packet carried in encapsulation header on NG-U” into the TP.


3c.
QoS rule consists of NAS-level QoS profile (A- or B-type), packet filters and precedence order. NAS-level QoS profile consists of QoS characteristics and QoS marking, which is a scalar value.
3e.
QoS profiles of QoS rules (including pre-authorized ones) are provided to the (R)AN over NG2, every time the UE switches from idle to connected mode, for the PDU sessions that are selectively re-activated.
	Analysis:

QoS profiles of QoS rules can be regarded as parts of the PDU Session context and will be provided to the (R)AN over NG-C every time the UE switches from idle to connected mode.

Consequence2: 

QoS profiles of QoS rules in the PDU Session context will be provided to RAN through NG-C PDU Session control signalling. 
Modification2:
 
Modify “QoS rule” into“QoS profile” in the TP.


NOTE 11:
Using B-type QoS profile, the relative priorities among different QoS flows can be defined and are dynamically configurable by the network operator in accordance with its policies subject to national/regional regulatory requirements.

13.2. B-type QoS profile for QoS flow can only be modified by CN_CP.
	Consequence3: 

The B-type QoS profile can be used to define and modify the relative priorities among QoS flows through NG-C signalling.


NOTE 18:
If the priority level associated with an SDF that was mapped on a QoS flow marked with A-type profile needs to be adjusted, the network can initiate a QoS flow of B-type with the required QoS parameters, and map the SDF to the newly initiated QoS flow.

	Consequence4: 

The B-type QoS profile can be used to modify the priority level of A-type QoS profile by production of a new B-type QoS flow.
Modification3:
Add “The priority level of A-type QoS profile can be modified by a new B-type QoS profile” into TP.


Furthermore, the content of Key principles for QoS in RAN of [3] will be analysed and the corresponding modifications will be provided also based on the current QoS agreement of SA2.

SA2 statements:

3a.
A default QoS rule shall be provided at PDU Session establishment to UE. Pre-authorised QoS rules may be provided at PDU Session establishment to UE.

NOTE 12:
A pre-authorised QoS rule is any QoS rule (different from the Default QoS rule) provided at PDU Session establishment.

3b.
The NAS-level QoS profiles of the QoS rules, provided at PDU Session establishment to the UE shall also be provided at PDU Session establishment to the RAN using NG2 signalling but without including packet filters. The RAN uses the NAS-level QoS profiles for establishment of the access-specific resources.
3c.
QoS rule consists of NAS-level QoS profile (A- or B-type), packet filters and precedence order. NAS-level QoS profile consists of QoS characteristics and QoS marking, which is a scalar value.
	Modification4:
Modify “The NGC provides QoS information to the UE: NAS-level QoS profiles (A- or B-type), packet filters and precedence order.” into “The NG-C provides QoS rules to the UE: NAS-level QoS profiles (A- or B-type), packet filters and precedence order.”


	Analysis:
The content of default QoS rule and how to use the default QoS rule is FFS in SA2.

Modification5:
Delete “If a user data packet does not contain a QoS rule indication, the default QoS rule applies.” 


2.2   Modifications of TP based on the RAN2 QoS agreements 
RAN2# 95 agreements:
	1
For DL for a non-GBR flow, the eNB sees an indication over NG-u and based on the indication the eNB maps the packet to a DRB of an appropriate QoS. RAN2 understanding of SA2 agreements is that eNB has a QoS profile associated with the indication.

3     For DL, the eNB establishes DRBs for the UE taking the QoS profiles in to account.


	Consequence5: 

Upon the detection of a new authorised non-GBR QoS flow on NG-U the RAN node decides the mapping to radio resources, i.e. it may decide to create a new DRB or map the packets to an existing DRB.
Modification6:
Remove the FFS


RAN2# 96 agreements:

1:
Traffic from different PDU sessions are mapped to different DRBs
5
UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.
	Consequence5: 

gNB should map the QoS flows from different PDU sessions to different DRBs. There will be a DRB to session mapping within gNB. In UL, the gNB will select the right tunnel based on the DRB to session mapping. In DL, the gNB will bind the traffic onto a corresponding DRB based on the QoS marking of DL packet and session of the tunnel and DRB to session mapping.
Modification7:
Modify “For uplink traffic, it is up to RAN to determine the QoS marking and select an appropriate tunnel based on the QoS-flow-to-DRB mapping decided by the New RAN node (FFS).” into “For uplink traffic, it is up to RAN to select an appropriate tunnel based on the DRB-to-session mapping decided by the New RAN node (FFS).”
Modification8:
Modify“For downlink traffic, it is up to RAN to bind the traffic onto a corresponding DRB based on the NG-U marking and the corresponding QoS characteristics provided through NG-C signalling, also taking into account the NG-U tunnel associated with the DL packet.” into “For downlink traffic, it is up to RAN to bind the traffic onto a corresponding DRB based on the NG-U marking and the corresponding QoS characteristics provided through NG-C signalling, also taking into account the session associated with the NG-U tunnel associated with the DL packet.”
Consequence6: 

RAN uses the QoS flow ID received over Uu to determine the QoS marking carried in encapsulation header.  
Modification9:
Add “For uplink traffic, RAN uses the QoS flow ID indicated over Uu to determine the QoS marking carried in encapsulation header.” into TP.


3   Conclusion

Based on the discussions in this paper, we propose the following modifications:

Modification1:
Add “RAN may receive Reflective QoS indication per packet carried in encapsulation header on NG-U.” into TP.
Modification2:
 Modify “QoS rule” into“QoS profile” for RAN in TP.
Modification3:
Add “The priority level of A-type QoS profile can be modified by a new B-type QoS profile” into TP.

Modification4:
Modify “The NGC provides QoS information to the UE: NAS-level QoS profiles (A- or B-type), packet filters and precedence order.” into “The NG-C provides QoS rules to the UE: NAS-level QoS profiles (A- or B-type), packet filters and precedence order.”

Modification5:
Delete “If a user data packet does not contain a QoS rule indication, the default QoS rule applies.”
Modification6:
Remove the FFS from “-
Upon detection of a new non-GBR QoS flow on NG-U the New RAN node decides the mapping to radio resources, i.e it may decide to create new radio resources or map it to existing radio resources (FFS RAN2) ” 
Modification7:
Modify “For uplink traffic, it is up to RAN to determine the QoS marking and select an appropriate tunnel based on the QoS-flow-to-DRB mapping decided by the New RAN node (FFS).” into “For uplink traffic, it is up to RAN to select an appropriate tunnel based on the DRB-to-session mapping decided by the New RAN node . ”

Modification8:
Modify“For downlink traffic, it is up to RAN to bind the traffic onto a corresponding DRB based on the NG-U marking and the corresponding QoS characteristics provided through NG-C signalling, also taking into account the NG-U tunnel associated with the DL packet.” into “For downlink traffic, it is up to RAN to bind the traffic onto a corresponding DRB based on the NG-U marking and the corresponding QoS characteristics provided through NG-C signalling, also taking into account the session associated with the NG-U tunnel associated with the DL packet.”

Modification9:
Add “For uplink traffic, RAN uses the QoS flow ID indicated over Uu to determine the QoS marking carried in encapsulation header.” into TP.
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