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1 Introduction
In the last RAN2 meeting, it was agreed that DL packets and UL packets over Uu are marked in band with QoS flow ID for different purposes.
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.
It is still FFS 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 eNB 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. So we think when the eNB can know the QoS flow ID of some UL packets implicitly, these packets can be transmitted without QoS flow ID over Uu, e.g., the QoS flow to DRB mapping is 1-to-1 mapping.

Observation 1: The eNB 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.
For the DL case, the purpose of including QoS flow ID is for reflective QoS. The reflective QoS can be supported both on NAS level as well as AS 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. The UE continuously monitors the QoS flow ID in DL and updates the QoS flow to DRB mapping in UL accordingly. Since the mapping may not be changed frequently, so we think the UE doesn’t have to know the QoS flow ID of each packet received from the eNB exactly. For example, it is possible that only the first (few) DL packet(s) of a QoS flow should be transmitted with QoS flow ID over Uu after the eNB maps or remaps the QoS flow to a DRB. 
Observation 2: The UE doesn’t have to know the QoS flow ID of each packet received from the eNB exactly to support the reflective QoS on AS level because the QoS flow to DRB mapping in DL may not be changed frequently.
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. However, it seems impossible that only the first (few) DL packet(s) of an IP flow is transmitted with QoS flow ID over Uu after the CN maps or remaps the IP flow to a QoS flow. It is because the eNB doesn’t know the IP flow to which a packet belongs and consequently is not aware of the change in the IP flow to QoS flow mapping.
Observation 3: In order to support the reflective QoS on NAS level, it is impossible that only the first (few) DL packet(s) of an IP flow is transmitted with QoS flow ID over Uu after the CN maps or remaps the IP flow to a QoS flow because the eNB doesn’t know the IP flow to which a packet belongs and consequently is not aware of the change in the IP flow to QoS flow mapping. 
If each DL packet over Uu is marked in band with QoS flow ID, the operation of reflective QoS on AS level may suffer from a temporary ping-pong problem when the QoS flow to DRB mapping in DL changes. For example, as shown in the following figure, there are four QoS flows. The QoS flows 1, 2 and 3 are mapped to the DRB B and the QoS flow 4 is mapped to the DRB A. At time T1, the eNB remaps the QoS flow 1 to DRB A. Hence, both DRB A and DRB B have packets with QoS flow ID 1 after T1. Based on the scheduling policy, the eNB may transmit packets with SNs from 13 to 21 in DRB A at T2 to the UE. After the UE receives the packet with SN 19, it updates the QoS flow to DRB mapping in UL accordingly (i.e., remap the QoS flow 1 to DRB A in UL). Then the eNB may transmit packets with SNs from 5 to 8 in DRB B at T3 to the UE. After the UE receives the packet with SN 5, it remaps the QoS flow 1 to DRB B in UL again and so on. 
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Figure 1: An example of changing the QoS flow to DRB mapping in DL.
The ping-pong problem is caused by the situation that more than one DRB has packets with the same QoS flow ID. The duration of such situation will be extended due to ARQ retransmission. In this period, UL packets might be served with incorrect packet forwarding treatment. Similarly the operation of reflective QoS on NAS level may also suffer from the ping-pong problem when the IP flow to QoS flow mapping in DL changes. One possible solution is to use a forbidden timer for reflective QoS. The timer starts after a mapping is established or changed. The remapping is only allowed when the timer expires. 
Observation 4: If each DL packet over Uu is marked in band with QoS flow ID, the operations of reflective QoS on AS level and/or NAS level may suffer from a temporary ping-pong problem when the QoS flow to DRB mapping and/or the IP flow to QoS flow mapping in DL change.
All in all, we think the impact of the ping-pong problem should be further investigated if RAN2 tends to agree that each DL packet over Uu is marked in band with QoS flow ID.
Proposal: The impact of the ping-pong problem should be further investigated if RAN2 tends to agree that each DL packet over Uu is marked in band with QoS flow ID.
3 Conclusion
Based on the discussion in section 2 we have the following observations and proposal: 
Observation 1: The eNB 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.
Observation 2: The UE doesn’t have to know the QoS flow ID of each packet received from the eNB exactly to support the reflective QoS on AS level because the QoS flow to DRB mapping in DL may not be changed frequently.
Observation 3: In order to support the reflective QoS on NAS level, it is impossible that only the first (few) DL packet(s) of an IP flow is transmitted with QoS flow ID over Uu after the CN maps or remaps the IP flow to a QoS flow because the eNB doesn’t know the IP flow to which a packet belongs and consequently is not aware of the change in the IP flow to QoS flow mapping. 
Observation 4: If each DL packet over Uu is marked in band with QoS flow ID, the operations of reflective QoS on AS level and/or NAS level may suffer from a temporary ping-pong problem when the QoS flow to DRB mapping and/or the IP flow to QoS flow mapping in DL change.
Proposal: The impact of the ping-pong problem should be further investigated if RAN2 tends to agree that each DL packet over Uu is marked in band with QoS flow ID.[image: image2.png]
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