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1 Introduction

RAN2#95bis discussed QoS and made the following agreement [1]:

Agreements

1:
RAN determines the mapping relationship between QoS flow (as determine by the UE in UL or marked by the CN in DL) and DRB for UL and DL. 
1a
RAN can map multiple QoS flows to a DRB.
2
Specification will not forbid a GBR flow and non-GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.

3
Specification will not forbid more than one GBR flow to be mapped to the same DRB, but we will not introduce mechanisms to optimise this case.
FFS: Whether traffic from different PDU sessions can be mapped to one DRB or not.
Agreements

1
Default DRB is established by eNB at PDU session establishment (or an existing DRB may be used if mapping of more than one session to a DRB is allowed)

2. 
If the first packet of the flow is UL packet, if no mapping rule is configured in the UE, the packet is sent through default DRB to the network. 

FFS How and when the network can remap the flow to more appropriate DRB.

FFS the first packet is handled in the case that pre-authorised QoS is configured

FFS whether the pre-authorised QoS applies to RAN or only to the UE.

FFS whether there is a single level of mapping from UL TFT (5 tuple) to DRB, or whether there is a 2 level mapping from UL TFT to QoS flow and then from QoS flow to DRB.
In this contribution we discuss some of the FFSs.

2 Discussion
One open issue from last meeting is whether or not traffic from different PDU sessions can be mapped to the same DRB or not. 

By definition, a PDU session is an association between the UE and a data network that provides a PDU connectivity service i.e. exchange of PDUs between a UE and a data network. The type of the association includes IP type, Ethernet type and non-IP type. Taking for example, a PDU session of an IP type, the association is identified by one IPv4 and/or an IPv6 prefix together with UE identity information, if available, and a PDN represented by a PDN ID (e.g. an APN). Between the UE and the data network lie the RAN and CN. 
The association between the UE and a data network represented by a PDU session provide means to the UE and the network to identify packet flows between the UE and the same PDN (packet data network) from packet flows between the UE and different PDNs. Bearers on the other end, define packet forwarding treatment. As matter of fact, RAN2 #94 has made the following agreement:

· The DRB defines the Over-The-Air packet treatments in the RAN
· A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc.
· A separate DRB is defined for each different packet forwarding treatment required.
PDU session concept and DRB concept serve different purposes. From the above, it is clear that a PDU session may have more than one bearer and similarly, one bearer may serve traffic from more than one PDU session as long as the QoS requirement of those traffic are fulfilled.
Observation 1: A PDU session may have more than one DRB and similarly, one DRB may be mapped to more than one PDU session.
Different PDU sessions may potentially have different requirements for e.g. in terms of service continuity, charging, resource or security isolation/separation for e.g. in the case of network slicing. In some of these cases, it might be more practical to map traffic of different PDU sessions to separate DRBs. However, mapping traffic from different PDU sessions to separate DRBs involves additional cost in terms of radio signalling overhead of establishing and maintaining more DRBs, the resulting power consumption penalty for the UE, the increase UE memory requirement associated with more DRBs contexts, etc. While for LTE design, the cost of DRB separation per PDU session was not consider critical, in the context of 5G where the UE may support a much more diverse set of applications and services, some of which are likely unknown to us today, the cost of DRB separation per PDU session may become unnecessarily onerous if operators don’t have the flexibility to configure how traffic from different PDU sessions are mapped to DRBs. Furthermore, a key 5G design objective is forward compatibility and the design of the mapping between PDU session and DRBs should take this design objective into account.
Observation 2: Different PDU sessions may have different requirements and in some cases, it might be more practical to map traffic of different PDU sessions to separate DRBs than having them mapped to one DRB.
Observation 3: Separation of DRBs per PDU session involves additional cost in terms of radio signalling overhead, increased UE power consumption and increased UE memory requirement.
Observation 4: Unlike LTE, in 5G the cost of DRB separation per PDU session may be unnecessarily prohibitive if operators don’t have the flexibility to configure how traffic from different PDU sessions are mapped to DRBs.
Observation 5: A key 5G design objective is forward compatibility, the design of the mapping between PDU session and DRBs should take this objective into account.
In light of the discussion above, NR should support the mapping of traffic from different PDU sessions to one DRB.

Proposal 1: In NR, traffic from different PDU sessions can be mapped to one DRB.
Assuming DRBs are shared between PDU sessions, the AS (access stratum) has to have some means to associate flows between PDU sessions and DRBs for e.g. in support of data transfer in downlink or uplink between AS and upper layer (NAS). This requires an explicit indication in the data header over the radio interface. 
SA2 interim agreements on QoS framework [2], U-plane marking for QoS is carried in encapsulation header on NG-U interface. The agreements also assumes the QoS profile and the corresponding U-plane marking are provided to both the RAN and the UE (via control plane signalling) at the PDU session establishment. Assuming the U-plane marking is unique within the UE context (e.g. QoS ID in solution 2.6 in [2]), such marking can be re-use to associate flows between PDU session and DRBs.
Proposal 2: An explicit indication in the data header over the radio interface is used to associate flows between PDU sessions and DRBs.
Proposal 3: U-plane marking used over NG-U may be re-used over the radio interface to associate flows between PDU sessions and DRBs.
The detail of how this indication used to associate flows between PDU sessions and DRBs is carried over the radio interface can be progressed further once the design of the NR user plane structure is more stable.
Another open issue from RAN2#95bis discussion is whether there is a single level of mapping from UL TFT (5 tuple) to DRB, or whether there is a 2 levels mapping from UL TFT to QoS flow and then from QoS flow to DRB. 

Considering LTE as the baseline, the AS has no knowledge of the makeup of the PDU session i.e. the detail of the parameters that characterises the association between the UE and the data network. For e.g. assuming IP type PDU session, the AS has no direct knowledge of the combination of IP address, UE identity and PDN ID (e.g. APN). Similarly, the AS has no knowledge of the TFTs of the traffic flows. Instead, in LTE, the association between TFT and DRB in AS is achieved by means of binding between AS and upper layer at the time of DRB establishment without AS having to know the actual TFTs mapped to a DRB. This is essentially a two-level mapping with the EPS bearer identity included in the radio reconfiguration message used as an intermediary handle to conceal TFT detail to the AS. The upper layer (NAS) knows the mapping between the EPS bearers and the TFTs.
In NR, the biding approach similar to that of LTE which is effectively a two-level mapping can be used. Since in this case, there is no EPS bearer, the U-plane marking used over NG-U can be used instead as the intermediary handle. 
The two levels mapping approach also allows in a more simple and straightforward manner, the support of static binding at DRB establishment between DRBs in the AS and supported flows in upper layer thereby avoiding the need for deep packet inspection inherent to the direct use of TFTs. Similarly, two level mapping allows a simple way to support dynamic mapping between flows and DRBs without resorting to deep packet inspection. 

It should be noted that SA2 interim agreements on QoS framework [2] defined QoS flow as the finest granularity for QoS treatment in the NG System. User plane traffic with the same NG-U marking correspond to a QoS flow.
Observation 6: Two Levels mapping from UL TFT to QoS flow and then from QoS flow to DRB help avoid/minimize the need for deep packet inspection in the AS.
Proposal 4: As in LTE, NR supports two level mapping i.e. a mapping from TFT to QoS flow and then from QoS flow to DRB.
3 Conclusion

In this contribution, we discuss some of the FFSs from RAN2#95bis discussion on QoS and make the following observations and proposals:

Observation 1: A PDU session may have more than one DRB and similarly, one DRB may be mapped to more than one PDU session.
Observation 2: Different PDU sessions may have different requirements and in some cases, it might be more practical to map traffic of different PDU sessions to separate DRBs than having them mapped to one DRB.
Observation 3: Separation of DRBs per PDU session involves additional cost in terms of radio signalling overhead, increased UE power consumption and increased UE memory requirement.
Observation 4: Unlike LTE, in 5G the cost of DRB separation per PDU session may be unnecessarily prohibitive if operators don’t have the flexibility to configure how traffic from different PDU sessions are mapped to DRBs.
Observation 5: A key 5G design objective is forward compatibility, the design of the mapping between PDU session and DRBs should take this objective into account.
Proposal 1: In NR, traffic from different PDU sessions can be mapped to one DRB.
Proposal 2: An explicit indication in the data header over the radio interface is used to associate flows between PDU sessions and DRBs.
Proposal 3: U-plane marking used over NG-U may be re-used over the radio interface to associate flows between PDU sessions and DRBs.
Observation 6: Two Levels mapping from UL TFT to QoS flow and then from QoS flow to DRB help avoid/minimize the need for deep packet inspection in the AS.
Proposal 4: As in LTE, NR supports two level mapping i.e. a mapping from TFT to QoS flow and then from QoS flow to DRB.
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