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1 Introduction
In RAN2 #97bis meeting [1], we have the following agreements regarding QoS:
Agreements on QoS layer:

-
New AS layer PDU is PDCP SDU

-
AS layer header is byte-aligned

-
DL packets over Uu are not marked with “Flow ID” at least for cases where UL AS reflective mapping and NAS reflective QoS is not configured for DRB.   

-
AS layer header include the UL “Flow ID” depending on network configuration

However there are still some details remaining e.g. what scenarios Flow ID can be omitted in UL and how to indicate the presence of QoS Flow ID etc. and in this paper we will discuss more on these open issues.
2 Discussion
This paper we’ll provide more analysis on the open issues related with QoS Flow ID inclusion and indications.
1. Scenarios when UL QoS Flow ID can be omitted
For UL cases, if there is only one QoS Flow in the corresponding UL DRB, then there is no need to include UL QoS Flow ID for the UL packets since the gNB could know clearly which QoS Flow ID should be used for all the UL packets. And for the benefits of saving air resource, it is proposed to omit QoS flow ID for such cases.
Proposal 1: For DRBs which include only one QoS Flow in UL, the QoS Flow ID should be omitted for the corresponding UL packets over Uu.
Another interesting case is that when a DRB includes only 2 QoS flows in UL. Then the QoS Flow ID of one QoS flow could still be omitted based on gNB configuration, while the UL packets of the other QoS Flow are still marked with its Flow ID. The gNB is still able to make differentiation of the 2 QoS flows judging by the presence of the QoS Flow ID in UL packets. However, we think such scenario will not always occur in real implementations, and for the simplicity reasons, there is no need to make further optimization on this case.
Proposal 2: For DRBs which include two or more QoS Flows in UL, the QoS Flow ID is included for the corresponding UL packets over Uu.
2. Indication of the presence of QoS Flow ID
As discussed above, for the UL cases where QoS Flow ID can be omitted, it is better for gNB to have an explicit indication to the UE. This helps to reduce the UE’s complexity (for making the evaluation and judgement) or misbehaviour actions by the UE.
Proposal 3: For UL scenarios where QoS Flow ID is not included, the gNB notifies the UE with an explicit indication in the RRC message.
Since the QoS Flow ID can be omitted in some cases, there should be some indication at the packet header. And since the new AS layer is designed to support QoS related functions, thus it is proposed to add one bit indicator at the new AS layer header.
Proposal 4: QoS Flow ID presence is indicated by one bit indicator in AS layer header.
3. UL AS and NAS level reflective QoS

There are some discussions [2] to make differentiation between UL AS (from QoS flow to DRB) and NAS (from IP flow to QoS flow) level reflective mapping. This helps to maintain the NAS level mapping during DRB QoS mapping reconfiguration.  However, we think the benefits of such differentiation are not clear, and besides it increase UE implementation complexity a lot. 
Proposal 5: There is no need to make further differentiation between UL AS and NAS level reflective mapping.
4. Use of shorter ID for QoS Flow ID

There are some proposals to use a “shorter” ID for QoS Flow at RAN level. However, we think since currently the QoS Flow ID’s size and format has not yet been finalized by SA2, the benefits of such scheme still cannot be verified. After all, additional signal cost is introduced for notifying UE of the mapping rules between original and shorter QoS Flow ID. So the issue should still be left to open until SA2’s design on QoS flow ID is clear.
Proposal 6: The discussion on the usage of shorter QoS Flow ID should be pending until the size of QoS Flow ID is fixed by SA2.
3 Conclusion
Based on the discussions in this paper, we propose the following:

Proposal 1: For DRBs which include only one QoS Flow in UL, the QoS Flow ID should be omitted for the corresponding UL packets over Uu.

Proposal 2: For DRBs which include two or more QoS Flows in UL, the QoS Flow ID is included for the corresponding UL packets over Uu.
Proposal 3: For UL scenarios where QoS Flow ID is not included, the gNB notifies the UE with an explicit indication in the RRC message.
Proposal 4: QoS Flow ID presence is indicated by one bit indicator in AS layer header.
Proposal 5: There is no need to make further differentiation between UL AS and NAS level reflective mapping.
Proposal 6: The discussion on the usage of shorter QoS Flow ID should be pending until the size of QoS Flow ID is fixed by SA2.
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