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Discussion and decision
1 Introduction
In this paper, further Access Stratum operation principles for QoS differentiation is proposed, building on the agreements from the previous meeting.    

Agreements

1: The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN. 

2: A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc. 

3: A separate DRB is defined for each different packet forwarding treatment required.

2 Discussion
2.1 NR QoS System Assumptions
When designing the NR QoS architecture, we describe some basic assumptions first. First one, no matter what kind of approaches we discuss on system level, the operator is in control of QoS differentiation and policy enforcement. Thus, packet filters used for packet classification for QoS differentiation and policy enforcement are under operator control. 
Assumption 1: The operator is in control of QoS differentiation and policy enforcement. Thus, Packet filters used for packet classifiction for QoS differentiation and policy enforcement are under operator control.
The second one is that there must be signalling or known pre-defined rules to install packet filters and parameters for the respective QoS differentiation and policy enforcement behavior. An example of pre-defined rules for packet filter installation is that packet filters for UL can be installed in the UE by the detecting DL traffic and applying QoS behavior indicated with the DL packets. This is called “Reflective QoS”.
However, it is not clear to what extent there is a need for dynamic signaling, as signaling for establishing packet filters and associating packet filters by QoS classes could be done a-priori.
Assumption 2: There will be signalling that is done a-priori or on demand, or known predefined rules to install packet filters for the respective QoS differentiation.
2.3 Access Stratum operation
The agreements from the previous meeting mean that a Radio Bearer need to be established for each flow that is treated differently. 
We assume that SA2 will decide on a system level concept for QoS differentiation where RAN/AS can base its operation on system bearers or PDU flows, or a combination of these. 
There are several alternatives for the mapping between radio bearers, and core network system bearer/PDU flow. 

Alt 1: CN packet tagging or system bearer indicate the QoS class. 
Alt 2: PDU flow identification takes place in the AS
Alt 3: A combination of Alt 1 and 2. CN packet tagging or system bearer identification indicates the QoS class, but with the possibility to have more fine granular QoS differentiation in the AS. 
We assume that packet filters will still be needed in the Core Network for policy enforcement, so it makes sense that the CN can identify and tag or separate on system bearers, packets that should have differentiated QoS treatment. Thus we assume that Alt 1 above is valid. 
However, in order to introduce services in a more lightweight way, it would be desirable to be able to do local QoS differentiation across the critical transmission link without impacting the whole system. Thus we assume that it would be desirable to also allow Alt 2, to operate within the boundaries set by Alt 1. 
Proposal 1: To be verified by SA2, RAN2 to assume that, at least for DL, CN packet tagging or system bearer identification indicates the QoS class, but with the possibility to have more fine granular QoS differentiation in the AS, based on more fine granular PDU flow identification in the AS.

Then we should allow flexibility in the AS operation, and allow networks with different capabilities regarding QoS differentiation support. Thus AS/RAN need to determine the exact forwarding behaviour for a QoS class or an PDU flow, and determine the values of the related AS parameters (if any), used e.g. for UL, or in multi-hop scenarios. 
Proposal 2: RAN decides the mapping between radio bearer and system bearer/PDU flow and the parameters determining the Forwarding behaviour for a Radio Bearer. 
Proposal 3: There should be flexibility in the User Plane mapping between System Bearer/PDU flow and Radio Bearer to allow both a static mapping, 1-to-1 following the Core Network packet tag/system bearer, or a more dynamic mapping, 1-to-N, allowing a more fine-grained QoS differentiation in the RAN/AS, than in the Core Network. 
If possible without additional complexity, the User Plane mapping onto Radio bearers should be dynamic, to avoid delay and overhead for separate signalling procedures for bearer establishments. Thus we suggest to use the reflective QoS principles also for the AS, for establishment of Radio bearers / Logical Channels. 
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FIGURE1. Reflective bearer and logical channel establishment. 
Proposal 4: It should be allowed that the network can dynamically allocate resources for separated L2 operation, e.g. allocate a Logical channel and Radio bearer for a PDU flow, to create and address a separate receive/reassembly Queue for this PDU flow. 

Proposal 5: Reflective bearer and logical channel establishment for the UL should be applied for dynamically allocated bearers/resources, meaning that the UE applies parameters provided with the DL traffic, for the UL forwarding treatment. It could be left FFS if the transfer of signalling information is realized by adding support for IE transfer in L2 or if an RRC procedure can go in parallel with the data transmission. 
3 Conclusion
Proposal 1: To be verified by SA2, RAN2 to assume that, at least for DL, CN packet tagging or system bearer identification indicates the QoS class, but with the possibility to have more fine granular QoS differentiation in the AS, based on more fine granular PDU flow identification in the AS.

Proposal 2: RAN decides the mapping between radio bearer and system bearer/PDU flow and the parameters determining the Forwarding behaviour for a Radio Bearer. 

Proposal 3: There should be flexibility in the User Plane mapping between System Bearer/PDU flow and Radio Bearer to allow both a static mapping, 1-to-1 following the Core Network packet tag/system bearer, or a more dynamic mapping, 1-to-N, allowing a more fine-grained QoS differentiation in the RAN/AS, than in the Core Network. 

Proposal 4: It should be allowed that the network can dynamically allocate resources for separated L2 operation, e.g. allocate a Logical channel and Radio bearer for a PDU flow, to create and address a separate receive/reassembly Queue for this PDU flow. 

Proposal 5: Reflective bearer and logical channel establishment for the UL should be applied for dynamically allocated bearers/resources, meaning that the UE applies parameters provided with the DL traffic, for the UL forwarding treatment. It could be left FFS if the transfer of signalling information is realized by adding support for IE transfer in L2 or if an RRC procedure can go in parallel with the data transmission.
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For DL: The UE allocates a RX queue for the new lcid, routes the packets internally based on sysbearerid.





DL Data Packets <new lcid><prio><sysbearerid>





RAN allocates a new logical channel a new Radio bearer, and decides on forwarding behaviour, e.g. priority. 
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For UL: the UE determines and installs UL IP filter from analyzing the data packets, and applies the Prio for UL logical channel prioritization











