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1   Introduction
In SA2, some interim agreements on QoS were made. In this contribution, the QoS related procedures in RAN3 will be discussed. 
2   Background

Below are some interim agreements of SA2 on QoS framework [2], which are related to RAN3:
…
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: A pre-authorised QoS rule is any QoS rule (other than 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 can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling. QoS rules can be provided at PDU Session establishment to a NG AN based on non-3GPP access (e.g. depending on access capabilities) using NG2 signalling.
…
4.
GBR SDF shall be supported in the NextGen System and QoS Flow-specific QoS signalling via the C-plane is needed for GBR SDF.
…
8. The AN shall enforce Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
…
11. Some User plane QoS markings are scalar values that have standardized QoS characteristics (referred to as A-type QoS profile). 

12. Some User plane QoS markings are scalar values that point to dynamic QoS parameters signalled over NG2 (referred to as B-type QoS profile).

NOTE:
The value of the QoS marking indicates the type of associated QoS profile (A- or B-type).
…
The names of interfaces defined in SA2 are not in line with the names of the corresponding interfaces defined in RAN. NG1 in SA2 equates to NAS in RAN. NG2 in SA2 equates to NG-C in RAN. And NG3 in SA2 equates to NG-U in RAN.
A-type QoS profile: the QoS profile consists of standardized QoS characteristics which may include Priority level, Packet Delay Budget and Packet Error rate.
B-type QoS profile: the QoS profile consists of dynamic QoS parameters which may include Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority level, Packet Delay Budget, Packet Error rate and Admission control.
3   Discussion
For the RAN3, the QoS related procedures may consist of the management of QoS profiles and identification of the QoS profile of the UP packet. The procedures for the QoS in different scenarios will be discussed below:
3.1   Procedure for default and pre-authorized QoS profile
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Figure1: Procedure for default QoS profile and pre-authorised QoS profile
Step1. UE requests a PDU session establishment request to NG CP. 
Step2. The NG CP provides a default QoS rule to UE. The default QoS rule may consist of a NAS-level QoS profile and packet filter which is a “match all” filter. The pre-authorised QoS rules may be provided to UE also. The pre-authorised QoS rules consist of NAS-level QoS profiles, packet filters and precedence order.

Step3. The NG CP provides the QoS profile of the default QoS rule and optional the QoS profiles of the pre-authorised QoS rules to gNB. gNB will store these QoS profiles in the UE context. According to the agreement of RAN2, a default DRB is established by gNB at PDU session establishment (or an existing DRB may be used if mapping of more than one session to a DRB is allowed).
Step4. The NG CP sends a PDU session response message to UE.
Proposal 1: The QoS profile of default QoS rules should and the QoS profiles of pre-authorized QoS rules may be distributed to RAN during the PDU session establishment.
3.2   Procedure for B-type authorized QoS profile
The B-type QoS profile consists of dynamic QoS parameters including Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority level, etc. The NG CP may initiate the QoS authorization triggered by the UE or AF request. And the gNB needs to prepare the radio resource for the B-type QoS profile and admission control in RAN is necessary. According to the SA2 interim agreement, GBR SDF shall be supported in the NextGen System and QoS Flow-specific QoS signalling via the NG-C is needed for GBR SDF. The addition/modification/delete of B-type QoS profile are depicted in figure2. 
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Figure 2:  Procedure for B-type QoS profile distribution
B-type QoS profile addition and modification
Step1. NG CP sends a B-type authorized QoS profile addition/modification request message to gNB.
Step2. The gNB will perform admission control for the request authorized QoS profile.
Step2a. If the admission control succeeded, the gNB will send an authorized QoS profile addition/modification response to NG CP indicate that the radio resource is ready. The gNB will store the authorized QoS profile in the UE context.
Step2b. If the admission control failed, the gNB will send an authorized QoS profile addition/modification failure to NG CP indicate that the QoS profile addition/modification failed.

B-type QoS profile delete
Step1. NG CP sends an authorized QoS profile delete request to gNB.
Step2. The gNB receives the QoS profile delete request, it will delete the corresponding QoS profile stored in the UE context and release the allocated resources on air interface. The gNB will send an authorized QoS profile delete response to NG CP.
Proposal 2: The B-type authorized QoS profiles should be distributed to RAN through NG-C.
3.3   Procedure for A-type authorized QoS profile
The A-type QoS profile consists of standardized QoS characteristics. The scalar values that have the standardized QoS characteristics should be standardized also, e.g., like QCI in LTE. A common understanding is that the A-type QoS profile will apply to the non-GBR flows. Therefore, the DL A-type QoS profile distribution from CN to RAN is not needed. For the UL A-type QoS profile, the gNB determines the flow to DRB mapping relationship and informs UE the flow to DRB mapping relationship. The flow identity is needed and may be a QoS profile or a TFT or a flow id and no conclusion has been reached in RAN2 till now. If the flow is identified by the QoS profile, then there is no need to transfer the flow identity and QoS profile to gNB, otherwise, the flow identity and QoS profile need to be distributed to RAN to perform the flow to DRB mapping for UE. The distribution of the A-type QoS profile and flow identity is depicted in figure3.

For the reflective QoS, the UE can create a new QoS rule derived from the (i.e. the header of the) DL packet, and the gNB is able to obtain the UL QoS rule also. Therefore, the NG-C signalling is not needed for the distribution of the UL A-type QoS profile and TFT if the reflective QoS applies. 
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Figure 3:  Procedure for A-type QoS profile distribution
A-type QoS profile addition 

Step1. NG CP sends an A-type authorized QoS profile addition request message which includes a flow identity to gNB.  
Step2. The gNB will store the authorized QoS profile and flow identity in the UE context and send an authorized QoS profile addition response to NG CP.
A-type QoS profile delete
Step1. NG CP sends an authorized QoS profile delete request to gNB.
Step2. The gNB receives the QoS profile delete request, it will delete the corresponding QoS profile and flow identity stored in the UE context and send an authorized QoS profile delete response to NG CP.

The gNB shall enforce Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate. So the Aggregated maximum bitrate parameter for UE needs to be distributed to gNB through NG-C signalling, e.g., signalling during the PDU session establishment or signalling for B-type authorized QoS profile distribution.
Proposal 3: The A-type authorized QoS profile and flow identity need to be distributed to RAN if the flow identity is needed for the flow to DRB mapping.
Proposal 4: The UE AMBR for non-GBR flows should be distributed to RAN through NG-C.
4   Conclusion
Based on the discussions in this paper, we propose the following:

Proposal 1: The QoS profile of default QoS rules should and the QoS profiles of pre-authorized QoS rules may be distributed to RAN during the PDU session establishment.

Proposal 2: The B-type authorized QoS profiles should be distributed to RAN through NG-C.

Proposal 3: The A-type authorized QoS profile and flow identity need to be distributed to RAN if the flow identity is needed for the flow to DRB mapping.
Proposal 4: The UE AMBR for non-GBR flows should be distributed to RAN through NG-C.
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6   Text Proposal
We propose the following text proposal for TR 38.801 v060.
START OF CHANGES

11
QoS
Editor’s notes: Capture QoS related aspects.

11.1
Key principles for QoS in RAN
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 profiles at PDU Session establishment using NG-C signalling, which include the QoS profile of default QoS rule and optional QoS profile of pre-authorised QoS rules
· RAN can receive B-type QoS profiles using NG-C signalling.

RAN will enforce Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate based on UE AMBR received from the Core Network. 

Note1:

A-type QoS profile: the QoS profile consists of standardized QoS characteristics which may include Priority level, Packet Delay Budget and Packet Error rate.
B-type QoS profile: the QoS profile consists of dynamic QoS parameters which may include Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority level, Packet Delay Budget, Packet Error rate and Admission control.
11.X

QoS profile distribution
11.X.1
Procedure for default and pre-authorized QoS profile
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Figure 11.X.1-1: Procedure for default QoS profile and pre-authorised QoS profile
Step1. UE requests a PDU session establishment request to NG CP. 

Step2. The NG CP provides a default QoS rule to UE. The default QoS rule may consist of a NAS-level QoS profile and packet filter which is a “match all” filter. The pre-authorised QoS rules may be provided to UE also. The pre-authorised QoS rules consist of NAS-level QoS profiles, packet filters and precedence order.

Step3. The NG CP provides the QoS profile of the default QoS rule and optional the QoS profiles of the pre-authorised QoS rules to gNB. gNB will store these QoS profiles in the UE context. 

Step4. The NG CP sends a PDU session response message to UE.
11.X.2
Procedure for B-type authorized QoS profile 
The B-type QoS profile consists of dynamic QoS parameters including Maximum Flow Bit Rate, Guaranteed Flow Bit Rate, Priority level, etc. NG-C signalling is needed to distribute the B-type QoS profile to RAN.

B-type QoS profile addition and modification
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Figure 11.X.2-1:  Addition/modification of B-type authorized QoS 
Step1. NG CP sends a B-type authorized QoS profile addition/modification request message to gNB.

Step2. The gNB will perform admission control for the request authorized QoS profile.

 Step2a. If the admission control succeeded, the gNB will send an authorized QoS profile addition/modification response to NG CP indicate that the radio resource is ready. The gNB will store the authorized QoS profile in the UE context.

Step2b. If the admission control failed, the gNB will send an authorized QoS profile addition/modification failure to NG CP indicate that the QoS profile addition/modification failed.

B-type QoS profile delete
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Figure 10.2.4.1-2: Deletion of B-type authorized QoS
Step1. NG CP sends an authorized QoS profile delete request to gNB.
Step2. The gNB receives the QoS profile delete request, it will delete the corresponding QoS profile stored in the UE context and release the allocated resources on air interface. The gNB will send an authorized QoS profile delete response to NG CP.
END OF CHANGES
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