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1 Introduction

SDAP end marker control PDU is designed to re-map an existing QoS flow from one DRB to another DRB. However, the current SDAP spec TS 37.324 [1] text requires the UE to send the SDAP end marker control PDU even when a new QoS flow is configured by the NAS signaling for the first time where there is no re-mapping. This paper analyzes the problem.
2 Discussion
2.1 The scenario
The scenario is below, assuming the UE is connected to the 5G core network.
· At the time T0: UE is configured with a default DRB (DRB 1) and QFI = 1. 
· At the time T1: UE receives a single RRCReconfiguration message including the following two IEs (see the highlighted ASN.1 below). 
1. IE radioBearerConfig containing sdap-config for mapping a new QoS flow (QFI=2) to DRB =2 (non-default DRB).
2. IE dedicatedNAS-MessageList containing NAS message “PDU session modification command” which adds a new QoS flow with QFI=2.
RRCReconfiguration message (from 38.331[2])
-- ASN1START

-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::=              SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcReconfiguration                  RRCReconfiguration-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCReconfiguration-IEs ::=          SEQUENCE {

    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M

    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M

    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M

    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,

    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {

    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M

    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig

    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO

    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange

    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N

    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N

    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M

    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL
}

RRCReconfiguration-v1540-IEs ::=        SEQUENCE {

    otherConfig-v1540                       OtherConfig-v1540        OPTIONAL, -- Need M

    nonCriticalExtension                    SEQUENCE {}              OPTIONAL
}

MasterKeyUpdate ::=                 SEQUENCE {

    keySetChangeIndicator           BOOLEAN,

    nextHopChainingCount            NextHopChainingCount,

    nas-Container                   OCTET STRING                                                    


OPTIONAL,    -- Cond securityNASC

    ...

}

-- TAG-RRCRECONFIGURATION-STOP

-- ASN1STOP

	RRCReconfiguration-IEs field descriptions

	dedicatedNAS-MessageList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list. 


Observation 1. A single RRCReconfiguration message can contain NAS configuration of adding a new QoS flow, and AS configuration of mapping the new QoS flow to a DRB. 

The scenario describe above can happen often in practice, e.g., when the user places a voice call, the network will add a GBR QoS flow with 5QI=1 (NAS configuration) on-demand and create a new DRB to map the new QoS flow to the new DRB. Once the call ends, the network typically releases the GBR flow and the corresponding DRB, leaving only the default non-GBR flow and default DRB for IMS signaling purposes.
2.2 The confusion
The confusion is: in the scenario described in Section 2.1 above, should the UE send SDAP end marker control PDU at the time T1? 

The answer is “no” from RAN2 end marker design intention point of view. The end marker is intended for re-mapping an existing QoS flow from one DRB to another DRB. In the scenario above, a new QoS flow is configured by NAS for the first time and configured by AS to map it to a DRB in a single RRCReconfiguration message, so there is no “re-mapping” and end marker should not be sent. 

However, the SDAP spec TS 37.324[1] text below requires the UE to send end marker in the above scenario, hence contradicting with the end marker design purpose. In the scenario described in Section 2.1, at the time T1, the UE receives a single RRCReconfiguration message which includes NAS configuration of adding a new QoS flow, and AS configuration of mapping the new flow to a DRB. The following is our analysis of UE behavior per current SDAP spec 37.324 (quoted below).
· The yellow text should happen in the end, so that UE will store the configured QoS flow to DRB mapping. Before UE run to the yellow text (e.g., when the UE is still processing the green text below), the UE has no stored QoS flow to DRB mapping rule yet for the newly added QoS flow (QFI=2). 
· The UE will execute the following 37.324 procedure starting from the first “if” statement containing the green text. The green text condition is met due to the underlined text above. Hence, the first ‘if’ condition (containing the green text) is satisfied, and UE will send end-marker for this new QoS flow (QFI=2) at the time T2, although there is no QoS flow to DRB re-mapping for QFI=2. 
===Quoting current 37.324 subclause 5.3.1===

5.3.1
Configuration

When RRC (3GPP TS 38.331 [3]) configures an UL QoS flow to DRB mapping rule for a QoS flow, the SDAP entity shall:
-   if the SDAP entity has already been established and there is no stored QoS flow to DRB mapping rule for the QoS flow and a default DRB is configured:

-    construct an end-marker control PDU, a Correction on SDAP specification - 5.3.1 configuration s specified in the subclause 6.2.3, for the QoS flow;
-    map the end-marker control PDU to the default DRB;
-    submit the end-marker control PDU to the lower layers.

-   if the stored UL QoS flow to DRB mapping rule is different from the configured QoS flow to DRB mapping rule for the QoS flow and the DRB according to the stored QoS flow to DRB mapping rule is configured by RRC (3GPP TS 38.331 [3]) with the presence of UL SDAP header:

-    construct an end-marker control PDU, as specified in the subclause 6.2.3, for the QoS flow;

-    map the end-marker control PDU to the DRB according to the stored QoS flow to DRB mapping rule;

-    submit the end-marker control PDU to the lower layers.

-   store the configured UL QoS flow to DRB mapping rule for the QoS flow.

===End of quoting current 37.324 text ===
Observation 2. In the scenario described in Section 2.1, when the UE receives a single RRCReconfiguration message containing NAS configuration of adding a new QoS flow and AS configuration of mapping the new flow to a DRB, the new QoS flow is not re-mapped from one DRB to another. There is a confusion below.

· Based on RAN2 end marker design intention that SDAP ender marker is only for “QoS flow to DRB” re-mapping, the UE shall not send SDAP end-marker, because there is no “QoS flow to DRB” re-mapping.

· Based on current 37.324 text, UE shall send SDAP end-marker.

Due to the Observation 2 above, the UEs from different vendors may have different behaviours. Hence, it is worth clarifying the UE behavior for the scenario describe in Section 2.1 which can happen often. 
3 Conclusion
Based on the above discussion, we make the following observations.
Observation 1. A single RRCReconfiguration message can contain NAS configuration of adding a new QoS flow, and AS configuration of mapping the new QoS flow to a DRB. 
Observation 2. In the scenario described in Section 2.1, when the UE receives a single RRCReconfiguration message containing NAS configuration of adding a new QoS flow and AS configuration of mapping the new flow to a DRB, the new QoS flow is not re-mapped from one DRB to another. There is a confusion below.

· Based on RAN2 end marker design intention that SDAP ender marker is only for “QoS flow to DRB” re-mapping, the UE shall not send SDAP end-marker, because there is no “QoS flow to DRB” re-mapping.

· Based on current 37.324 text, UE shall send SDAP end-marker.

Based on the analysis and observations in the previous section, we have the following proposals.

Proposal 1. RAN2 please clarify one of the following expected UE behaviour: if the SDAP entity has already been established and a default DRB is configured, after some time, if the UE receives a single RRCReconfiguration message containing NAS configuration of adding a new QoS flow and AS configuration of mapping the new flow to a DRB,
· Option A: UE shall not send SDAP end-marker.
· Option B: UE shall send SDAP end-marker.
The proposal below tries to clarify the discussed scenario in the SDAP spec.
Proposal 2. If Option A above is agreed, then RAN2 please clarify the following in SDAP spec. The CR in R2-1901930 captures this clarification.
· In the SDAP procedure in 37.324 subclause 5.3.1, a note is needed ‘the end-marker control PDU is only applicable for when a QoS flow is mapped to a different DRB (either DRB may be the default DRB which is mapped to due to no explicit QoS flow to DRB mapping rule).’
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