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1   Introduction
Last RAN2#100 meeting agreed the following on QoS flow to DRB remapping. 
Agreements:

=>  For DL it is left up to gNB implementation.  FFS if RAN3 signalling is required.
=>  FFS - We define an end/start marker on UE side and how it is used it is up to gNB implementation.   At least for RLC AM the start/end marker solution is used as a baseline.  
In this contribution, we intend to provide the problems of gNB implementation solution for uplink, and propose the end marker solution. 
2   Discussion

2.1   gNB Implementation solution
In this solution, UE can simultaneously transmit the QoS flow via the new DRB and old DRB. Once the gNB receives data from the new DRB, it will store the data at the SDAP layer first and start a waiting timer. After the waiting timer expires, SDAP layer begins to deliver the packets of this QoS flow from new DRB to upper layer. 
However it is problematic for the implementation solution depending on the accuracy of the waiting timer. Because gNB does not know when the UE finishes the transmitting of packets of the old DRB, the waiting timer is not accurate. Without the good delivering timing, this may cause packets losses if the waiting timer is too small or will cause the extra delay if the timer is too big. 
Further, the waiting timer setting will impact the performance of delay critical service, and will deteriorate TCP services especially in the TCP slot-start stage, e.g., if the timer is relatively large.  

2.2   The proposed End Marker solution
The solution was presented in [1][2]. The transmitter generates an end marker at the SDAP layer for the switched QoS flow. Based on this, the receiver will deliver packets from the old DRB to the high layer first, then deliver packets from the new DRB.  
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Figure 1 Reordering of flow in end marker solution
As depicted in Figure 1, the QoS flow is decided to be switched from DRB1 to DRB2. The transmitting side of SDAP entity generates one or more end markers for the QoS flow transmitted over DRB1, meanwhile continues to transmit the packets over DRB2 after it has delivered the end marker to DRB1. At the receiver, the SDAP entity only starts to deliver the packets received from DRB2 till it receives the end markers from DRB1.
For RLC AM mode, UE RLC& MAC could ensure the successful transmitting of end maker packet. Further for the RLC UM mode, more end markers are needed to avoid packets loss and/or combined with gNB implementation. 
Proposal 1: For UL RLC AM, the end marker solution is used to ensure in order delivery for QoS flow remapping.
Proposal 2: For UL RLC UM, SDAP entity generates one or more end marker packet to ensure in order delivery for QoS flow remapping.
This solution requires to introduce the end marker in the SDAP layer. As proposed in [3], the UL SDAP header includes 6bit size QFI and NR can use one bit at the SDAP header as end marker. Figure 2 shows the UL SDPA data PDU format. 
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Figure 2 The UL SDAP data PDU format with SDAP header
Proposal 3: Use one bit at the UL SDAP header as end marker.

3   Conclusion
Based on the discussions in this paper, we propose the following:

Proposal 1: For UL RLC AM, the end marker solution is used to ensure in order delivery for QoS flow remapping.
Proposal 2: For UL RLC UM, SDAP entity generates one or more end marker packet to ensure in order delivery for QoS flow remapping.

Proposal 2: Use one bit at the UL SDAP header as end marker.
The TP to TS 37.324 is provided in the annex. 
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Frist Change 
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
QFI
QoS Flow ID
RDI
Reflective QoS flow to DRB mapping Indication

RQI
Reflective QoS Indication
SDAP
Service Data Adaptation Protocol
EM
End Marker
Next Change 
5.2
Data transfer

5.2.1
Uplink
At the reception of an SDAP SDU from upper layer for a QoS flow, the transmitting SDAP entity shall:

-
if there is no stored QoS flow to DRB mapping rule for the QoS flow as specified in the subclause 5.3:

-
map the SDAP SDU to the default DRB;
-
else:

-
map the SDAP SDU to the DRB according to the stored QoS flow to DRB mapping rule;
-
if the DRB to which the SDAP SDU is mapped is configured by RRC [3] with the presence of SDAP header, 
-
perform end marker setting as specified in the subclause 5.5;
-
construct the SDAP PDU as specified in the subclause 6.2.2.3;
-
else: 
-
construct the SDAP PDU as specified in the subclause 6.2.2.1; 

-
deliver the constructed SDAP PDU to the lower layers.
Next Change 
5.5
End marker setting

For each received UL SDAP SDU for a QoS flow, the SDAP entity shall:
-
if the mapped DRB is different from the previous DRB for the QoS flow, and it is the first time of UL SDAP SDU transmission of remapping: 
-
map the SDAP SDU to the previous DRB;
-
set the EM field of the SDAP PDU to “1”.
-
else:

- 
set the EM field of the SDAP PDU to “0”.

Editor note: FFS the transmission numbers of SDAP PDUs carrying EM “1” for a QoS flow.

Next Change 
6.2.2.3
UL Data PDU with SDAP header
Figure 6.2.2.3 – 1 shows the format of SDAP Data PDU of UL with SDAP header being configured.
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Figure 6.2.2.3-1: UL SDAP Data PDU format with SDAP header
Next Change 
6.3.7
EM
Length: 1 bit

The EM bit indicates whether this PDU is the last SDAP PDU of the QoS flow over the DRB
Table 6.3.7 - EM field

	Bit
	Description

	0
	No action

	1
	To inform the last SDAP PDUs of the QoS flow over the DRB
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