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1 Introduction

In the last meeting, RAN2 has reached the following agreements [1]:
· QFI field in the SDAP header is 6 bits for both DL and UL 
· An uplink end marker, is introduced in the SDAP layer, for QoS flow relocation.

· FFS whether we go for A or B. 

The options A and B discussed in the last meeting are:

· A) end marker in the header and not transmitted in this case, assume the case is handled by a timeout in the receiver

· B) the end marker can be sent stand-alone (a control PDU, header-only field etc)

In this paper we discuss the remaining issue for end marker.
2 Discussion
From the discussion in the last meeting, there are two options to consider. In option A, end marker is in the data header and if there is no data being processed in SDAP, the end marker is not transmitted. In option B, the end marker can be sent stand-alone. Since SDAP does not have buffer, in most cases option A will cause delay, reducing the benefit of using end marker. Therefore, it is better to consider stand-alone end marker.
Observation 1: Transmitting end marker only with data may cause extra delay.
Observation 2: Stand-alone end marker should be adopted.
There are two ways to transmit stand-alone end marker, either by a control PDU, or by transmitting a data header without payload. The two options are in fact similar in the sense that the data header requires a new bit for end marker indication, and the control PDU requires a D/C bit. Normally in L2, empty payload is not allowed. Therefore it seems cleaner to consider control PDU solution.
Proposal 1: A SDAP control PDU is introduced for end marker signaling

When using the stand-alone SDAP end marker, the end marker can be transmitted on the orgiainal DRB as soon as the flow remapping is detected by the UE, such that the delay is minimized.

Proposal 2: Upon a flow remapping, the SDAP end marker control PDU is transmitted on the originally mapped DRB.

Since each DRB may contain multiple QoS flows and each can be remapped at different time, the QoS flow must be identified in the end marker PDU, so that gNB knows which QoS flow’s remapping has been received by the UE. Therefore, the SDAP control PDU should contain a D/C bit and a QFI, as shown in Figure 1. The QFI identifies the QoS flow remapped.
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Figure 1: SDAP control PDU (D/C = 1)

Proposal 3: The SDAP end marker control PDU contains a D/C bit and QFI. The QFI indicates the flow remapped.
It is possible that multiple QoS flows are remapped at the same time. Since this is an one time event, for simplicity and consider the hardware requirement has been finalized for SDAP header, when multiple QoS flows are remapped, one SDAP end marker control PDU can be transmitted for each remapped flow.

Proposal 4: One SDAP end marker control PDU is transmitted for each remapped flow.
3 Summary
Based on the above discussions, we recommend RAN2 discusses the following proposals:
Proposal 1: A SDAP control PDU is introduced for end marker signaling

Proposal 2: Upon a flow remapping, the SDAP end marker control PDU is transmitted on the originally mapped DRB.

Proposal 3: The SDAP end marker control PDU contains a D/C bit and QFI. The QFI indicates the flow remapped.
Proposal 4: One SDAP end marker control PDU is transmitted for each remapped flow.
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