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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution discusses the need of specifying the behavior of receiving SDAP entity for the reception of end-marker control PDU.
Discussions
It has been agreed that “In order delivery in case of remapping is achieved by using SDAP PDU with header (Using end marker)” during QoS flow to DRB remapping. End-Marker control PDU is sent to indicate the switching point of time that the transmitting SDAP entity stops sending packets of the involved QoS flow on the old DRB, and starts sending packets of the QoS flow on the new DRB. Hence, reception of End-Marker control PDU is also the switching point that the receiving SDAP entity can deliver to the upper layer packets of the QoS flow received from the new DRB, without causing out-of-order delivery of packets with those received from the old DRB.
[bookmark: Observation1]Observation 1: When QoS flow to DRB (re)mapping is performed, the receiving SDAP entity shouldn’t deliver packets of the QoS flow received from the new DRB to the upper layer, until it receives End-Marker control PDU from the old DRB.
In Rel-15, it was deemed impractical to let receiving SDAP entity determine the time point of switching the delivery of packets of a QoS flow to upper layer between from the old and from the new DRBs, whether the receiving SDAP entity is at UE or at gNB, in order to achieve in-order delivery during QoS flow to DRB remapping. The uncertainty of possible retransmissions of packets on old DRB would require large buffer and delay at receiver in delivering packets of the QoS flow from the new DRB to guarantee that all the packets of the QoS flow from the old DRB have already been delivered to upper layer.
[bookmark: _Hlk23411576][bookmark: _Hlk23947694][bookmark: Observation2]Observation 2: End-Marker control PDU is specified so that it can be used by the receiver to avoid large buffer and delay in delivering packets of the QoS flow from the new DRB to the upper layer.
Specifications are made to assure consistent, predicable and measurable UE behavior. This is beneficial for the performance control and resource management for the whole system, on behalf of all UEs/users and all services. “Up to UE implementation” is rather exception, not norm in specifying UE behavior, mostly for the cases that don’t involve interoperability in supporting a functionality –
· The cases arise due to network operation mistakes, such as configuration errors, which should occur rarely;
· The cases involve UE internal processing capability or timeline, e.g., the exact MAC PDU generation timing (still meeting the minimum requirements), which are difficult to be quantified among all vendors.
It has not been “up to UE implementation” for matters involving the interoperability of a UE in supporting a functionality, e.g., how the UE would act when it receives a message (either L3 RRC message or L2 control PDU) specifically designed for the functionality.
[bookmark: Observation3]Observation 3: It can’t be “up to UE implementation” for matters involving the interoperability of a UE in supporting a feature, e.g., how the UE would act when it receives a message (either L3 RRC message or L2 control PDU) specifically designed for the functionality.
In Rel-15 Uu interface, the receiving SDAP entity of End-Marker control PDU always resides at gNB. Hence, there is no need of specifying receiver behavior for UE in SDAP protocol. However, the receiving SDAP entity may be located at UE in Rel-16 V2X. Therefore, a description of the behavior of the receiving SDAP entity should be in order. As illustrated in Figure 1, this can be easily achieved by a short and straightforward addition into SDAP protocol [1] as follows: 

-- Start of Propose Change --
5.2.Y	SL reception
At the reception of an SDAP data PDU from lower layers for a PC5 QoS flow, the receiving SDAP entity shall:
-	if the SL-DRB from which this SDAP data PDU is received is configured by RRC (3GPP TS 38.331 [3]) with the presence of SDAP header:
-	retrieve the SDAP SDU from the SL SDAP data PDU as specified in the subclause 6.2.2.X.
-	else:
-	retrieve the SDAP SDU from the SL SDAP data PDU as specified in the subclause 6.2.2.1;
-	if RRC (3GPP TS 38.331 [3]) indicated the beginning of mapping the PC5 QoS flow to a SL-DRB and the SDAP data PDU is received from the SL-DRB:
-	delay delivering the SDAP SDU retrieved from the SL-DRB to the upper layer until the reception of an end-marker control PDU;
-	else if RRC (3GPP TS 38.331 [3]) indicated the release of the PC5 QoS flow to SL-DRB mapping rule of the PC5 QoS flow:
-	delay delivering the SDAP SDU retrieved from the default SL-SRB to the upper layer until the reception of an end-marker control PDU;
-	else
-	deliver the SDAP SDU to the upper layer.
Editor's Notes: FFS whether the receiver behavior upon remapping is left to UE implementation
-- End of Proposed Change –
Figure 1, Changes to SDAP Protocol for the Reception of End-Marker 
[bookmark: Observation4]Observation 4: A short and straightforward description of the behaviour of the receiving SDAP entity can be easily introduced into SDAP protocol for the reception of end-marker control PDU.
[bookmark: _Hlk20771365][bookmark: Proposal1][bookmark: Proposal8][bookmark: _Ref129681832]Proposal 1: The behavior of receiving SDAP entity should be specified for the reception of end-marker control PDU.
Conclusions
This contribution discusses the need of specifying the behavior of receiving SDAP entity for the reception of end-marker control PDU, which leads to the observations and proposals as follows:
Observation 1: When QoS flow to DRB (re)mapping is performed, the receiving SDAP entity shouldn’t deliver packets of the QoS flow received from the new DRB to the upper layer, until it receives End-Marker control PDU from the old DRB.
[bookmark: _GoBack]Observation 2: End-Marker control PDU is specified so that it can be used by the receiver to avoid large buffer and delay in delivering packets of the QoS flow from the new DRB to the upper layer.
Observation 3: It can’t be “up to UE implementation” for matters involving the interoperability of a UE in supporting a feature, e.g., how the UE would act when it receives a message (either L3 RRC message or L2 control PDU) specifically designed for the functionality.
Observation 4: A short and straightforward description of the behaviour of the receiving SDAP entity can be easily introduced into SDAP protocol for the reception of end-marker control PDU.
Proposal 1: The behavior of receiving SDAP entity should be specified for the reception of end-marker control PDU.
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