3GPP TSG-RAN2#99                                                                
R2- 1707867
Berlin, Germany, August 21st – 25th, 2017                                            


Title: 
QFI Presence for AS Level Reflective QoS
Source: 
TCL
Agenda item:
10.3.4.3
Document for:
Decision
1 Introduction
In RAN2 #98 meeting [1], we have the following agreements regarding QoS:
Agreements of SDAP headers
1. The QoS flow ID is presence once the AS reflective QoS is active.  FFS whether it is always present.    

2. gNB should be informed when NAS layer reflective QoS is activated (e.g. can be used).  It is FFS how we handle NAS reflective QoS and dependent on how/when it will be provided.

3. RAN2 will support a mode in which SDAP header is not present and is configured per DRB.  If configured, FFS how the different fields are handled.  

For the QFI presence when AS level reflective QoS is active, it remains unclear whether it should always be present, and in this paper we will discuss more details.
2 Discussion
To support the AS level reflective QoS, the QFI is included so that the UE could set/update the QoS flow to DRB mapping as implicitly indicated by DL packets. However, such setting/updating is accomplished one-time only, and specifically for the following cases:
1. Initial configuration of  DL QoS Flow to a DRB

2. Update of mapping of  DL QoS Flow to a DRB

Observation 1: When only AS level reflective QoS is active, the QFI at SDAP header is only used one-time at UE for initial configuration or update of DL QoS flow to DRB mapping rules.
The UE only needs to successfully decode one SDAP packet to obtain the AS level reflective mapping (QoS Flow to DRB mapping) rules, and after that the UE does not need to read the QFI and carrying it in SDAP header only increases Uu resource waste (suppose no update of mapping rules in a certain period of time).
Observation 2: When only AS level reflective QoS is active, carrying QFI in SDAP header only increases Uu resource waste after UE successfully updating the QoS flow to DRB mapping rules.
At last RAN2 meeting, we agreed on the TM mode of SDAP header. Obviously this is introduced to save Uu resource when QFI (and therefore the SDAP header which is mainly made up of QFI) is not used for some cases. We think such optimization is needed and therefore the same principle should be applied for the AS level reflective QoS usage case.
Observation 3: The SDAP layer header TM mode was introduced to avoid wasting Uu resource, and the same principle should be applied for AS level reflective QoS usage.
Another issue to be considered is the QoS flow remapping issue [2]. For e.g. when a QoS flow is remapped from DRB1 to DRB2, due to the scheduling issue, the packets from DRB2 may arrive while there are still packets left in DRB1. Then the UE will automatically update the DRB mapping of QoS flow to DRB2 based on the QFI included in DRB2 which will cause a “ping-pong” situation of the UE’s mapping rules [3]. The situation can be illustrated as figure 1.
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Figure 1. “Ping-Pong” issue for reflective mapping during QoS flow remapping

However, if the QFI could be omitted after the UE’s successful updating of the AS level reflective mapping, then the issue can be avoided naturally without introducing any additional mechanism. Because all the packets in DRB1 are sent without QFI, and the packets in DRB2 are sent with QFI, the UE will not update the mapping for packets sent over DRB1, even they are received after the packets over DRB2, the ping-pong issue can thus be avoided (figure 2).
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Figure2. No “Ping-Pong” issue with QFI omitted 

Observation 4: Always including QFI at SDAP header for AS level reflective QoS will cause “ping-pong” effect for QoS flow - DRB remapping scenarios. And the issue could be naturally avoided if QFI is not included after UE successfully updating the QoS flow to DRB mapping rules.
Based on the discussions above, we think to further enhance the efficiency of NR protocol, for the AS level reflective QoS cases,  and also based on the same principle that we introduced the SDAP TM mode, the QFI should not always be presented when only AS level reflective QoS is active. Solutions to omit the QFI when not needed should be studied and specified at RAN2. 
The detailed solutions are dependent on SDAP header format which is still pending RAN2 decision and could be discussed later. In general, we think if SDAP header is designed to be only 1 byte, then the “No SDAP header” format could be used for the cases to omit QFI. And an indicator bit at PDCP layer could be utilized to indicate whether there is SDAP header or not at SDAP layer.
Proposal 1: It is proposed that RAN2 aims to specify a solution to omit QFI at SDAP layer after UE successfully updating the QoS flow to DRB mapping rules, when only AS level reflective QoS is active.
3 Conclusion
Based on the discussions in this paper, we propose the following:

Observation 1: When only AS level reflective QoS is active, the QFI at SDAP header is only used one-time at UE for initial configuration or update of DL QoS flow to DRB mapping rules.

Observation 2: When only AS level reflective QoS is active, carrying QFI in SDAP header only increases Uu resource waste after UE successfully updating the QoS flow to DRB mapping rules.

Observation 3: The SDAP layer header TM mode was introduced to avoid wasting Uu resource, and the same principle should be applied for AS level reflective QoS usage.
Observation 4: Always including QFI at SDAP header for AS level reflective QoS will cause “ping-pong” effect for QoS flow - DRB remapping scenarios. And the issue could be naturally avoided if QFI is not included after UE successfully updating the QoS flow to DRB mapping rules.

Proposal 1: It is proposed that RAN2 aims to specify a solution to omit QFI at SDAP layer after UE successfully updating the QoS flow to DRB mapping rules, when only AS level reflective QoS is active.
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