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	Reason for change:
	This CR is applicable to SA based on R2-1809239. 

Issue #1: unnecessary double remapping

RAN2 user plane session agreed in the previous meetings an end marker is sent on the “old DRB”. The agreements are provided in below.

RAN2#102:
A one byte SDAP PDU (a SDAP control PDU) is used as end marker PDU. 
The UE sends the end marker SDAP control PDU only once for the relocated QoS flow after the remapping occurs.

As background, the TS 37.324 procedure for QoS flow remapping is captured below:

When RRC [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 establishment 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, as specified in 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 [3] with the presence of SDAP header:
-	construct an end-marker control PDU, as specified in 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.

It is known that the sdap-config is a per radio bearer configuration, and the SDAP entity is a per PDU session entity. In RRC, the sdap-config is processed sequentially for each DRB for which sdap-config is received. 

This creates the possibility of double remapping when network uses a release of flow on old DRB’s sdap-Config (mappedQoS-FlowsToRelease) and an addition of flow on new DRB’s sdap-Config (mappedQoS-FlowsToAdd). In this scenario, if the old DRB’s sdap-Config is processed first, the QFI is released and considered remapped to default DRB. The end marker is sent on the default DRB. Afterwards, the new DRB sdap-Config is processed, and the QFI is remapped from default DRB to the new DRB, and end marker is sent on the new DRB.

To avoid the scenario, it is the simplest for specification if the network only performs the flow addition by mappedQoS-FlowToAdd. When receiving a mappedQoS-FlowToAdd which contains a QFI that is already mapped to other DRB, the UE implicitly assume the QFI is removed from the old DRB.

Issue #2: end marker loss and redundant processing at PDCP reestablishment

Current specification processes sdap-config before pdcp-config. The consequence is after a flow remapping is executed and end markers are sent on old DRB, PDCP may be reestablished. If PDCP is reestablished after SDAP is reconfigured, the end marker may be flushed from PDCP buffer (for UM bearer) or unnecessarily double processed (for AM bearer). It is less problematic and more efficient if the sdap-Config is processed after pdcp-Config.

	
	

	Summary of change:
	1. Clarify if a flow currently mapped to a DRB is added to another DRB in sdap-Config, UE assumes it is no longer mapped to the original DRB.
2. Add a note to clarify when RRC is used to remap a QoS flow, network is expected to use only flow addition to signal the remapping.
3. At DRB reconfiguration, sdap-Config is processed after pdcp-Config.

Impact Analysis:
Impacted functionality:
SDAP configuration

Interoperability issue:
[bookmark: _Hlk495391820]No interoperability issue foreseen. 


	
	

	Consequences if not approved:
	1. Double remapping may occur at UE and additional end markers may be sent.
2. End marker loss and unnecessary UE processing are expected.
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[bookmark: _Toc510018494][bookmark: _Toc494131072]5.3.5.6.5	DRB addition/modification
The UE shall:
1>	for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration (DRB establishment including the case when full configuration option is used):
2> if an sdap-Config is included:
3> if an SDAP entity with the received pdu-Session does not exist:
4> establish an SDAP entity as specified in TS 37.324 [xx] section 5.1.1;
3> configure the SDAP entity in accordance with the received sdap-Config  as specified in TS37.324 [xx] and associate the DRB with the SDAP entity;  
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
2>	configure the PDCP entity with the security algorithms according to securityConfig and apply the keys (KUPenc) associated with the KeNB/S-KgNB as indicated in keyToUse;
2>	if the DRB was configured with the same eps-BearerIdentity either by NR or E-UTRA prior to receiving this reconfiguration:
3> associate the established DRB with the corresponding eps-BearerIdentity;
2> else:
3>	indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to upper layers;
2> if an sdap-Config is included:
3> if an SDAP entity with the received pdu-Session does not exist:
4> establish an SDAP entity as specified in TS 37.324 [xx] section 5.1.1;
3> configure the SDAP entity in accordance with the received sdap-Config  as specified in TS37.324 [xx] and associate the DRB with the SDAP entity;  

1>	for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration:
2> if an sdap-Config is included, reconfigure the SDAP entity in accordance with the received sdap-Config as specified in TS37.324 [xx];
[bookmark: _Hlk504049923]2>	if reestablishPDCP is set:
3>	configure the PDCP entity of this RadioBearerConfig to apply the ciphering algorithm and KUPenc key associated with the master or secondary key (KeNB/S-KgNB/KgNB) as indicated in keyToUse, i.e. the ciphering configuration shall be applied to all subsequent PDCP PDUs received and sent by the UE;
3>	re-establish the PDCP entity of this DRB as specified in 38.323 [5], section 5.1.2;
2>	else, if recoverPDCP is set:
3>	trigger the PDCP entity of this DRB to perform data recovery as specified in 38.323;
2>	if the pdcp-Config is included:
3>	reconfigure the PDCP entity in accordance with the received pdcp-Config.
2> if an sdap-Config is included, reconfigure the SDAP entity in accordance with the received sdap-Config as specified in TS37.324 [xx];

NOTE 1:	Removal and addition of the same drb-Identity in a single radioResourceConfig is not supported. In case drb-Identity is removed and added due to reconfiguration with sync or re-establishment with the full configuration option, the network can use the same value of drb-Identity.
NOTE 2:	When determining whether a drb-Identity value is part of the current UE configuration, the UE does not distinguish which RadioBearerConfig and DRB-ToAddModList that DRB was originally configured in.  To re-associate a DRB with a different key (KeNB to S-KeNB or vice versa), the network provides the drb-Identity value in the (target) drb-ToAddModList and sets the reestablishPDCP flag. The network does not list the drb-Identity in the (source) drb-ToReleaseList.   
NOTE 3:	When setting the reestablishPDCP flag for a radio bearer, the network ensures that the RLC receiver entities do not deliver old PDCP PDUs to the re-established PDCP entity. It does that e.g. by triggering a reconfiguration with sync of the cell group hosting the old RLC entity or by releasing the old RLC entity.
NOTE 4: 	In this specification, UE configuration refers to the parameters configured by NR RRC unless otherwise stated.
NOTE 5: 	When a QFI included in the mapped-QoSFlowsToAdd in sdap-Config is already mapped to another DRB, i.e. QoS flow currently mapped to a DRB is added to another DRB, UE shall assume the QFI is no longer mapped to the original DRB.
NOTE 6: When remapping a QoS flow from one DRB to another DRB, the network ensures there is no double remapping at the UE by only including the remapped QoS flow in the mapped-QoSFlowsToAdd in sdap-Config of the new DRB.
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