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1.	Introduction
RAN2 discussed configurability for UL QoS flow ID marking at the RAN2#97bis meeting, and made following agreement.
Agreement

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


This document introduces some problems of the network configuration for uplink QoS flow ID marking.

2.	Discussion
For uplink traffic, UE has to attach an SDAP header including QoS flow ID to UL packet so that gNB can determine the QoS marking which is carried in the NG3 encapsulation header of the UL packet. If the mapping relationship between QoS flow and DRB is one to one, it is redundant to attach the SDAP header to the UL packet. In this case, it is possible to configure UE SDAP entity not to attach the SDAP header for that QoS flow. Considering typical size of QoS flow ID, the gain of such configurability seems to be saving 1 byte. 
However, such configurability may cause transmission of incorrect payload data when the number of QoS flows mapped to the DRB is changed from 1 to N or from N to 1.
· CASE #1: the number of QoS flows mapped to a DRB is changed from 1 to 2
As shown in the Figure 1, gNB can configure SDAP entity not to attach SDAP header for QoS flow 1 while the mapping relationship between QoS flow and DRB A is one to one. After that, the gNB adds QoS flow 2 to the DRB A and reconfigures the SDAP entity to attach the SDAP header. At that time (T2), UE PDCP/RLC entities, which the DRB A is associated with, have UL packets which have already been processed by the old configuration (not to attach SDAP header). At T3, the gNB receives the UL packets without SDAP header even though the number of QoS flows is 2. And then, the gNB removes a part of each received UL packet because the gNB considers that SDAP header is attached to the received UL packet. It causes transmission of incorrect payload data.
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Figure 1. Reception of UL packets omitting SDAP header in case #1

Observation 1: gNB may receive UL packets omitting SDAP header after reconfiguring the SDAP entity to attach the SDAP header.
Observation 2: gNB removes a part of each UL packet (e.g., payload data) if gNB has reconfigured the SDAP entity to attach the SDAP header, but receives UL packets omitting SDAP header.

· CASE #2: the number of QoS flows mapped to a DRB is changed from 2 to 1.
As shown in the Figure 2, gNB maps QoS flow 1 and 2 to DRB A, and configures SDAP entity to attach SDAP header. After that, the gNB removes QoS flow 2 from the DRB A and reconfigures the SDAP entity not to attach the SDAP header. At that time (T2), UE PDCP/RLC entities, which the DRB A is associated with, have UL packets which have already been processed by the old configuration (to attach SDAP header). At T3, the gNB receives the UL packets with the SDAP header even though the number of QoS flows is 1. And then, the gNB does NOT remove the SDAP header and transmits the UL packets with the SDAP header because the gNB considers that SDAP header is not attached to the received UL packet. It causes transmission of incorrect payload data.
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Figure 2. Reception of UL packets with SDAP header in case #2

Observation 3: gNB may receive UL packets with SDAP header after reconfiguring the SDAP entity not to attach the SDAP header.
Observation 4: gNB does NOT remove SDAP header if gNB has reconfigured the SDAP entity not to attach the SDAP header, but receives UL packets with SDAP header.

Because these problems can have a bad effect on service quality, we think that the problems have to be solved.
Proposal 1:	RAN2 investigate new or enhanced mechanism to avoid the transmission of incorrect payload data.

In order to solve the problems, the following mechanisms can be considered.
· Mechanism #1: Using SDAP control PDU to notify gNB whether SDAP header is attached to UL packets or not
· Mechanism #2: Keeping one to one relationship between QoS flow and DRB until the DRB is released
· Mechanism #3: Using in-band indicator to notify gNB whether SDAP header is attached to each UL packet or not
· Mechanism #4: Attaching SDAP header to UL packets regardless of the relationship between QoS flow and DRB

Because the first and second mechanisms are used with the network configuration for UL QoS flow ID marking, these mechanisms can save on UL overhead introduced by SDAP header. However, in the first mechanism, UE has to send this SDAP control PDU when receiving network reconfiguration (e.g., old configuration: not to attach SDAP header  new configuration: to attach SDAP header), and gNB has to buffer UL packets until receiving the SDAP control PDU. Once the SDAP control PDU is received, the gNB can treat the buffered UL packets. It causes additional transmission delay.
In the second mechanism, such network configuration remains unchanged until the DRB is released. It restricts the mapping flexibility between QoS flow and DRB.
Contrary to the first and second mechanisms, the third and fourth mechanisms instead of the network configuration are used. The gain of the third mechanism depends on the size of a QoS flow ID. If the size is 8 bits, the third mechanism has the same overhead (1-byte SDAP header) as the fourth mechanism when the mapping relationship is one to one. When more than two QoS flows are mapped to the same DRB, the third mechanism has more overhead than the fourth mechanism because UE should transmit 2-byte SDAP header including in-band indicator as well as QoS flow ID.

3.	Proposal
In this document, we present our view on configurability for UL QoS flow ID marking, and propose following:
Proposal 1:	RAN2 investigate new or enhanced mechanism to avoid the transmission of incorrect payload data.
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