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Discussion and Decision

1 Introduction
At the RAN2 #96 meeting, it was agreed that DL packets and UL packets over Uu are marked in band with QoS flow ID for different purposes. It was also agreed at the last RAN2 NR Ad Hoc meeting that a new user plane AS protocol layer (e.g. PDAP) above PDCP should be introduced to perform the QoS flow ID marking.  
RAN2 #96 Agreements
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.
RAN2 NR Ad Hoc Agreements
1:
A new user plane AS protocol layer (e.g. PDAP) above PDCP should be introduced to accommodate all the functions introduced in AS for the new QoS framework, including:
-
QOS flow->DRB routing; 
-
QoS-flow-id marking in DL packets;
-
QoS-flow-id marking in UL packets;.

2:
The new protocol layer is applicable for all cases connecting to the 5G-CN

3:
Single protocol entity is configured for each individual PDU session.
The remaining issue is whether it can be semi-statically configured to not include the QoS flow ID in some cases. In this contribution we address this issue and share our opinions.
2 Discussion
For the UL case, the gNB has to know the QoS flow ID of each packet received from UE exactly because it is responsible for marking each UL packet with the correct QoS flow ID and then forwarding it to the CN. However, if only one UL QoS flow is mapped on a DRB, we think the gNB can know the QoS flow ID of each packet received from the DRB implicitly because the QoS Flow ID to DRB mapping in the uplink is configured by RRC or determined by reflective QoS. In this case, QoS flow ID marking is redundant and increases the user plane protocol overhead. 
One may argue omitting QoS flow ID causes unnecessary complexities, especially when a QoS flow is added to or removed from the DRB. The gNB has to reconfigure the DRB to attach QoS flow ID when a QoS flow is newly added to the DRB because now there are two QoS flows mapped on the DRB. On the other hand, the gNB may reconfigure the DRB to not attach QoS flow ID when the newly added QoS flow is removed from the DRB. 
In our view, such reconfigurations are not necessary. When a new QoS flow is added to the DRB, we can still omit the QoS flow ID of the original QoS flow but perform QoS flow ID marking to the newly added QoS flow. In this case, the gNB can still know the QoS flow ID of each packet received from the DRB. For the newly added QoS flow, the gNB is explicitly indicated by QoS flow ID marking. If a received packet doesn’t have QoS flow ID attached, the gNB can know the QoS flow ID of the packet implicitly. Similarly when the newly added QoS flow is removed from the DRB, no reconfiguration is needed. We think the reconfiguration may be required when the original QoS flow is removed from the DRB and then we want to further omit the QoS flow ID of the newly added QoS flow. Even so, the network can avoid this as much as possible. 
Proposal 1: The QoS flow ID of UL packets can be omitted when only one UL QoS flow is mapped on a DRB. 

Proposal 2: It is FFS whether the QoS flow ID of UL packets can be omitted when there is more than one UL QoS flow mapped on a DRB.
For the DL case, the purpose of including QoS flow ID is for reflective QoS. The reflective QoS can be supported both on AS level as well as NAS level. When the reflective QoS on AS level is applied, the UE determines a mapping from a QoS flow to a DRB in UL based on the DL packets received within the DRB and the associated QoS flow ID. Similarly when the reflective QoS on NAS level is applied, the UE determines a mapping from an IP flow to a QoS flow in UL based on the received DL packets which belong to the same IP flow and the associated QoS flow ID. The use of reflective QoS on AS level and NAS level are depended on the strategy of RAN and CN respectively. It is obviously that the QoS flow ID of DL packets should be omitted when reflective QoS is not activated on both AS and NAS layer.
Proposal 3: The QoS flow ID of DL packets is omitted when reflective QoS is not activated on both AS and NAS layer. 

Considering that the reflective QoS is activated on AS and/or NAS layer, some concerns regarding a potential UE requirement to monitor continuously DL packets for the purpose of the reflective QoS have been raised in [1]. Since NR is intended to support DL data rates of up to 20Gbps, performing reflective QoS processing for every received DL packet will bring a considerable processing burden to the UE. Besides, we think the mapping in DL may not be changed frequently because it will result in out of sequence delivery and the ping-pong problem as explained in [2] and [3]. If so, the DL packet monitoring and the reflective QoS checking (e.g. check the mapping from a QoS flow to a DRB and the mapping from an IP flow to a QoS flow in UL) of most DL packets spend a lot of processing time but get nothing. Hence we think the QoS flow ID of DL packets should be omitted if no change occurs in the DL mapping. Then UE is only required to do the reflective QoS checking whenever the QoS flow ID is included.
Proposal 4: The QoS flow ID of DL packets should be omitted if no change occurs in the DL mapping.
3 Conclusion
Based on the discussion in section 2 we have the following proposals: 
Proposal 1: The QoS flow ID of UL packets can be omitted when only one UL QoS flow is mapped on a DRB. 

Proposal 2: It is FFS whether the QoS flow ID of UL packets can be omitted when there is more than one UL QoS flow mapped on a DRB.
Proposal 3: The QoS flow ID of DL packets is omitted when reflective QoS is not activated on both AS and NAS layer. 

Proposal 4: The QoS flow ID of DL packets should be omitted if no change occurs in the DL mapping.
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