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1
Introduction

In RAN2#96 meeting, NR QoS and DRB management related issues were discussed and the following agreements were made.
Agreement

1:
Traffic from different PDU sessions are mapped to different DRBs

2:
In DL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping (confirmation of SA2 agreement status).

3:
In UL we have a 2-step mapping of IP flows, in which NAS is responsible for the IPflow->QOSflow mapping, and AS is responsible for the QOSflow->DRB mapping.

4
DL packets over Uu are marked in band with QOS-flow-id for the purposes of reflective QoS 

5
UL packets over Uu are marked in band with QOS-flow-id for the purposes of marking forwarded packets to the CN.

FFS for bullets 4 and 5 whether it can be semi-statically configured to not include the QOS flow ID in some cases.

FFS for bullets 4 and 5 whether it might be possible to use a shorter id over the radio compared to that received from the CN. This is a stage 3 issue. 
FFS whether the QoS field is added by PDCP or a new protocol layer above PDCP.
Agreements

1
For reflective QoS, the UE determines QoS Flow ID to DRB mapping in the uplink based on the downlink packets received within a DRB and applies those filters for mapping uplink Flows to DRBs.

2
The UE "continuously" monitors the QoS Flow ID in downlink PDCP packets and updates the reflective QoS Flow ID to DRB mapping in the uplink accordingly.

3
RRC can configure an uplink mapping 

FFS The precedence of the RRC configured mapping and reflective QoS (e.g. can reflective QoS update an RRC configured mapping)

Working assumption:


If an incoming UL packet does not match a QoS Flow ID to DRB mapping (neither a configured nor a determined via reflective QoS), the UE shall map that packet to the default DRB of the PDU session.

In this paper, we provide discussions on FFS points above for completion of the SI.

2
Discussion
1.1 Semi-static configuration for not to include per packet base QoS flow ID
It was agreed that the RAN determines the mapping relationship between QoS flow and DRB for UL and DL. The RAN may decide to map multiple QoS flows to a DRB in some cases while in some other cases RAN may decide to have 1-to-1 mapping between QoS flow and DRB (eg. GBR flow). When 1-to-1 mapping between QoS flow and DRB is conducted, the use of control plane signaling in delivery of QoS flow information provides the most optimal solution with least signaling overhead over the air interface. 

If multiple QoS flows are mapped on to the same DRB (which is required in some use cases e.g. default DRB), the QoS flow information should be transmitted in-band together with the user plane traffic.  Therefore, both the use of control plane signaling and user plane in band signaling in delivery of QoS flow information are required. The RAN should be able to configure whether control plane signaling or user plane in-band signaling is used for signaling the QoS flow information over the air interface at the time of DRB configuration and per DRB basis. 

When using control signaling is used to convey the QoS flow information of the DRB, the QoS flow ID is included per packet by the NR gNB for UL data prior to the delivery to the CN. Similarly, the UE includes the QoS flow ID per packet for DL data prior to the delivery to higher layer. The QoS flow ID inclusion is performed at the protocol layer in charge of the QoS mapping and management.
Proposal 1: The RAN can configure QoS flow ID of packets carried on a DRB at the time of DRB configuration (using control signalling) to omit the inclusion of QoS flow IDs per packet basis in user plane in-band signalling.

1.2 QoS mapping is performed by PDCP or protocol above PDCP layer
There are two options for location of QoS mapping functions in NR protocol stack.

Option 1: QoS mapping and management is located within PDCP layer

Option 2: QoS mapping and management is located above PDCP layer

It is possible to have 1-to-1 mapping or many-to-one mapping for flow-to-DRB mapping. As discussed in section 2.1, QoS flow ID inclusion in user plane inband signaling is not required for one-to-one mapping. The functionality required for one-to-one mapping between the flow and DRB is similar to QoS framework used in legacy LTE system. For many-to one mapping of flows to DRB, the flow to QoS mapping functions is needed.  Overall function/procedure required in enabling multiple flows to DRB mapping in Option 1 and Option 2 are similar. The use of Option1 or Option2 simply becomes a modeling.  Even with QoS mapping performed at PDCP layer, QoS mapping is the very first function performed. 
Introduction of new protocol layer also requires the maintenance of a new specification. So far in 3GPP, the number of protocol layers is kept small and only introduced a new protocol layer if it is seen absolutely necessary. Therefore, we think QoS mapping and management should be located within PDCP layer.

Proposal 2: It is proposed to include QoS mapping within PDCP layer.  

1.3 The precedence of the RRC configured mapping and reflective QoS 
It was discussed in the last meeting the order of precedence if both RRC configured mapping and reflective QoS come to action at the same time. A discussion has taken place in SA2 on the precedence order of NAS level reflective QoS and signaled QoS rule. However, the precedence order has been left to decide at normative phase. 

Even though, discussion in RAN2 is on RAN level RRC configured mapping and reflective QoS, there is correspondence between signaled QoS rule and RRC configured mapping as well as NAS level reflective QoS and reflective QoS signaled over the radio interface. Therefore, following the SA2 decision to leave the discussion on NAS precedence order to normative phase, we think precedence order for RRC configured mapping and reflective QoS could be decided at stage3 level. 

Proposal 3: The precedence order for RRC configured mapping and reflective QoS could be decided at stage 3 level.

3 Conclusion

In light of analysis in section 2 on NR QoS related open issues for further study, we propose RAN2 to consider the following proposals:
Proposal 1: The RAN can configure QoS flow ID of packets carried on a DRB at the time of DRB configuration (using control signalling) to omit the inclusion of QoS flow IDs per packet basis in user plane in-band signalling.

Proposal 2: It is proposed to include QoS mapping within PDCP layer.  

Proposal 3: The precedence order for RRC configured mapping and reflective QoS could be decided at stage 3 level.
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