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1 Introduction

SA2 discusses the QoS framework for Next Gen CN. Interim agreements has been made on a QoS framework which differs from the current EPS bearer based framework in that a particular flow can be assigned a QoS profile, rather than a whole bearer as in EPC. The “flow marking” is carried in the encapsulation header down to the RAN.
	8.3        Interim Agreements on Key Issue #2 QoS Framework

Interim agreements for Key issue #2 QoS framework are as follows:
1    Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic.

Editor’s note: How reflective QoS is supported will be discussed as part of the solutions.
2.   U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.

3a.          A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. using NG1 signalling.

NOTE: In some cases part of the QoS information can be provided as AS information even at PDU Session establishment.

Editor’s note: The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules.

Editor’s note: QoS related signalling to the UE for non-3GPP access is FFS.

3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.

4.   Flow-specific QoS signalling via the C-plane is needed for GBR SDF.

Editor’s note: Definition of Flow is for FFS. 
5.   NG2 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.

Editor’s note: This is target for SA2, but the feasibility needs to be confirmed by RAN.

Editor’s note: NG2 QoS related signalling for non-3GPP access is FFS.

6.   NG1 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.

Editor’s note: NG1 QoS related signalling for non-3GPP access is FFS.


In this paper we look in to some RAN2 impacts regarding this framework.

2 Discussion
2.1 Flow based QoS and RAN2 impact
In SA2 a flow centric QoS framework for Next Gen CN is being proposed, rather than the bearer centric QoS framework in EPS. In this framework the CN indicates a flow ID (or other QoS marking) for the packets, which may be indicated in the encapsulation header on the CN/RAN UP interface (SA2 NG3). The RAN would upon receiving of an packet look at the flow ID to see which flow this packet belongs to.

It is assumed that the RAN will know the QoS profile for flows in order to do scheduling, parameter setting, etc.(details how the RAN knows this is FFS);. When the eNB receives a packet it then knows which flow this packet belongs to and also know the QoS profile for the packet. Based on the QoS profiles for the flows the eNB can map them in to DRBs, how this mapping is done can be left for the eNB to decide. In the UL the UE will do the mapping to flow ID based QoS configuration provided by the CN. 
Since instead of several bearers from the CN the RAN will, in the flow based QoS framework, see a tunnel or "big pipe" from the CN and in that big pipe the RAN can receive several flows which may be given different packet forwarding treatments. From RAN2 point of view and in LTE-terms this would be like a PDN-connection (in SA2 called PDU-Session in the NextGen Core). There may be several PDN-connections for a UE since the UE may communicate with several APNs and thus several such distinct 'big pipes'. The flow IDs in the different PDN-connections are not necessarily coordinated which means that different PDN-connections may happen to use same flow IDs for flows which are associated with different QoS profiles, e.g. flow ID 17 is used for different types of traffic in PDN-connection A and in PDN-connection B. Hence in general one cannot assume that flows with the same ID from different PDN-connections can be placed in the priority queue and treated similarly since they have different QoS profiled.

However, it may be so that different flow IDs in different PDN-connections have the same or similar QoS profiles and the eNB may then, if it finds suitable, provide the flows with similar treatment (e.g. priority) over the radio.
Proposal 1 The eNB sees flows IDs and performs a flow ID to QoS profile mapping. Multiplexing of flows to DRBs is left for implementation.

When supporting multiple PDN-connections for a given UE it is required that the traffic of the different PDN-connections are separated (e.g. IP-layer separation cannot be used since the PDN-connections can use overlapping IP address ranges). For this reason it is assumed that the encapsulation protocol over NG3 supports this separation (e.g. using different tunnels or other indicators in the encapsulation header). The separation also needs to be maintained over the radio interface. Different options can be considered:

Alt 1. Always use separate RBs for different PDN-connections (allows independent RLC machines etc.). This is similar to how different PDP contexts is supported today.

Alt 2. Add an indicator to the PDCP (or RLC/MAC) header for different PDN-connections (requires less RBs)

The second alternative is a bit more flexible since allows the usage of separate RBs if desired. The drawback is some additional overhead for something which may be quite rarely used.

Proposal 2 Functionality is required to demultiplex flows from different PDN-connections over the radio interface
The eNB may then look at all the flows and determine which flows are to be placed in the same queues and which need different queues. The eNB would determine how many DRBs would need to be established with a UE to fulfil the QoS requirements for the different flows.

Proposal 3 The eNB establishes DRBs for a UE based on the flows used by the UE taking the QoS profiles in to account.
For uplink, SA2 is discussing how the UE knows what the mapping should be from flows to queues. In LTE the CN provides a TFT to the UE which the UE uses when mapping IP-flows to bearers. One approach which is discussed for NextGen CN is that the reflective QoS function is needed, i.e. that the UE applies the same mapping as the eNB and hence no explicit signalling. So if the UE sees a certain flow in a certain DRB then the UE would send the uplink packets of that flow in the same DRB.

Proposal 4 For the uplink, reflective QoS is assumed and it is FFS if explicit signalling would also be possible.
RAN2 already agreed that “A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc”. This applies also when several flows are multiplexed into the same DRB. Hence, multiple flows mapped into a common DRB, obtain a common treatment. In order to treat two flows differently, they need to be mapped to different DRBs.

For example, talking in LTE-terms, the following types of parameters can be configured per bearer:

· Logical Channel Prioritization-parameters

· Routing restrictions (such as those introduced for LAA)

· Assignment to Logical Channel Groups
· It can be noted that Buffer Status Reporting is done per LCGs, i.e. it will not be done per flow.

In LTE the above are configured per bearer and we assume the same principle can be used in NR.

Observation 1 The NR Access Stratum treats all packets within one bearer equally even if they belong to different flows.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The eNB sees flows IDs and performs a flow ID to QoS profile mapping. Multiplexing of flows to DRBs is left for implementation.
Proposal 2
Functionality is required to demultiplex flows from different PDN-connections over the radio interface
Proposal 3
The eNB establishes DRBs for a UE based on the flows used by the UE taking the QoS profiles in to account.
Proposal 4
For the uplink, reflective QoS is assumed and it is FFS if explicit signalling would also be possible.
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