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Introduction
This contribution discusses the procedural text to capture SDAP configuration also few remaining issues.
Discussion
Establishment and release of SDAP entity
SDAP entity has to be established when the first DRB for a PDU session is established and released when the last DRB for the PDU session is released.  It is captured in 37.324 as follows:
[bookmark: _Toc512605129]5.1.1	SDAP entity establishment
When RRC [3] requests an SDAP entity establishment for a PDU session, the UE shall:
-	establish an SDAP entity for the PDU session;
-	associate the SDAP entity with a default DRB, if configured.
[bookmark: _Toc512605130]5.1.2	SDAP entity release
When RRC [3] requests an SDAP entity release for a PDU session, the UE shall:
-	release the SDAP entity for the PDU session.
Proposal #1: Adopt the procedural text in RRC regarding addition and release of SDAP entity as provided in Annex.
Updating of QoS flow to DRB
There are (at least) two main scenarios for updating the QoS flow to DRB mapping that need special attention.
Handover: 
After HO, the target gNB may want to remap a QoS flow from one DRB to another DRB.  This could be done with explicit or reflective mapping.  However, if there is no DL data for a QoS flow, the target gNB may still wish to change the mapping using explicit signalling.  
Release/Add a DRB
In EN-DC, it is now possible to “release and add a DRB”, to perform certain reconfigurations.  From UE perspective, this is really a “new” DRB.  UE executes the procedures associated with releasing a DRB and adding a DRB.  A consequence of releasing a DRB is that all the QoS flow to DRB mappings for this DRB will be cleared.  All reflective mappings previously created will also be cleared.  When the new DRB is now added, it will not, by default, have any of these mappings and all the QoS flows previously on this DRB will move to the default DRB.  This may not be desirable and network should have the option to configure the QoS flow mapping to be the same for the new DRB if it wants to.  
For DRBs that do not have SDAP header configured for the DL, only explicit mapping is possible.  These can be easily remapped after HO or release and add.  
For DRBs with reflective mapping is used, (i.e., with DL SDAP header), it seems possible to update a previous reflective mapping with explicit signalling.  That is, for a DRB using reflective mapping for (at least) some its QoS flows, it is possible to use explicit mapping for some other flows carried in this DRB.  And it is also possible to update an existing reflective mapping with explicit signalling.    
Observation #1: A DRB can support a combination of explicit and reflective mapping of QoS flows to this DRB
Observation #2: It is possible to use explicit mapping to update a QoS flow mapping previously created using Reflective mapping.
Proposal #2: For DRBs configured with SDAP header, QoS flow mappings created by reflective mapping can be updated with explicit signalling and vice versa.
Transfer of SDAP configuration and state to target gNB during HO
It was previously agreed that both the explicitly configured QoS flow to DRB mapping and reflective mapping should be transferred to target gNB.
The current SDAP definition as below can carry the QoS flow to DRB mapping for both explicit and reflective mapping from the source to target eNB:

SDAP-Config ::=						SEQUENCE {
	pdu-Session							PDU-SessionID,

	-- FFS: separate configuration for UL and DL
	sdap-HeaderDL 						ENUMERATED {present, absent},
	sdap-HeaderUL 						ENUMERATED {present, absent},
	defaultDRB							BOOLEAN,

	-- A list of QoS-Flow-IDs that the UE shall map to the DRB of this SDAP-Config.
	mappedQoS-FlowsToAdd				SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI 									OPTIONAL, -- Need N
	-- A list of QoS-Flow-IDs that the UE shall no longer map to the DRB of this SDAP-Config.
	mappedQoS-FlowsToRelease			SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI 									OPTIONAL, -- Need N
	...
}


However, it will not be possible for the target gNB to know which of these were based on explicit mapping and which were based on reflective mapping.
Observation #4: the current SDAP definition can be used to inform the target gNB about both the explicit and reflective QoS flow to DRB mapping in the UE.  However, it cannot inform the target gNB which ones were using reflective and which ones are based on explicit mapping.
While it does not seem essential for target to know which ones used explicit signalling, it can be useful information for the target to know what configuration was used by source in deciding its own mapping.
Observation #5: It may be useful for target gNB to know whether the mappig in the source gNB was created using reflective or explicit mapping.
Proposal #3: Source RAN node should inform the target node which QoS flow mapping was explicitly signalled and which ones are based on reflective mapping.
If the above proposal is agreed, an additional signalling mechanism should be introduced.  There are a few of options for this:
1) Extend the SDAP config to include another list of mappedQoS-FlowsToAdd for reflective mapping.  This will allow easy signalling to the target.  The problem with this approach is that UE is impacted for network node signalling – that is, this field is visible to the UE even if never used.
2) Extend AS-Context:  While this information does not really belong to AS-Context, it is a convenient place to introduce it from ASN.1 point of view.
HandoverPreparationInformation-IEs ::= SEQUENCE {
	ue-CapabilityRAT-List				UE-CapabilityRAT-ContainerList,
	sourceConfig						OCTETSTRING (CONTAINING RRCReconfiguration),
	rrm-Config							RRM-Config				OPTIONAL,
	as-Context							AS-Context				OPTIONAL,
	nonCriticalExtension				SEQUENCE {}				OPTIONAL
}

AS-Context ::=							SEQUENCE {
	reestablishmentInfo						SEQUENCE {
		sourcePhysCellId					PhysCellId,
		targetCellShortMAC-I				ShortMAC-I,
		additionalReestabInfoList			ReestabNCellInfoList					OPTIONAL
	}																				OPTIONAL,
	-- FFS Whether to change e.g. move all re-establishment info to Xx
	configRestrictInfo					ConfigRestrictInfoSCG						OPTIONAL,
	...
	[[
	mappedQoS-FlowsToAdd				SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI 									OPTIONAL,
	]]

}

3) Extend HO preparation message IEs: HO preparation message itself is non-critically extended to include the reflective QoS mapping as follows:
HandoverPreparationInformation-IEs ::= SEQUENCE {
	ue-CapabilityRAT-List				UE-CapabilityRAT-ContainerList,
	sourceConfig						OCTETSTRING (CONTAINING RRCReconfiguration),
	rrm-Config							RRM-Config				OPTIONAL,
	as-Context							AS-Context				OPTIONAL,
	nonCriticalExtension				HandoverPreparationInformation-vxy-IEs OPTIONAL
}

HandoverPreparationInformation-vxy-IEs ::= SEQUENCE {
	DRB-FlowMappingList ::=					SEQUENCE (SIZE (1..maxDRB)) OF DRB-FlowMapping
	nonCriticalExtension				SEQUENCE { }				OPTIONAL
}

DRB-FlowMapping ::=						SEQUENCE {
	drb-Identity							DRB-Identity,
	mappedReflectiveQoS-FlowsToAdd		SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI 									OPTIONAL,
}




Option 3, to non-critically extend the HO preparation message itself seems most reasonable choice.
Proposal #4: HandoverPreparationInformation-IEs is non-critically extended to include the reflective QoS to DRB mapping information.  
Summary and proposals:
The document discussed the RRC specification changes needed for SDAP configuration.  The following observations and proposals were made:
Proposal #1: Adopt the procedural text in RRC regarding addition and release of SDAP entity as provided in Annex.
Observation #1: A DRB can support a combination of explicit and reflective mapping of QoS flows to this DRB
Observation #2: It is possible to use explicit mapping to update a QoS flow mapping previously created using Reflective mapping.
Proposal #2: For DRBs configured with SDAP header, QoS flow mappings created by reflective mapping can be updated with explicit signalling and vice versa.
Observation #4: the current SDAP definition can be used to inform the target gNB about both the explicit and reflective QoS flow to DRB mapping in the UE.  However, it cannot inform the target gNB which ones were using reflective and which ones are based on explicit mapping.
Observation #5: It may be useful for target gNB to know whether the mappig in the source gNB was created using reflective or explicit mapping.
Proposal #3: Source RAN node should inform the target node which QoS flow mapping was explicitly signalled and which ones are based on reflective mapping.
Proposal #4: HandoverPreparationInformation-IEs is non-critically extended to include the reflective QoS to DRB mapping information.  

Annex: TP for SDAP configuration
Establishment and release of SDAP entity

[bookmark: _Toc500942636][bookmark: _Toc509405758][bookmark: _Hlk505172993]5.3.5.6.4	DRB release
Editor’s Note: FFS / TODO: Add handling for the new QoS concept (mapping of flows; configuration of QFI-to-DRB mapping; reflective QoS...) but keep also EPS-Bearer handling for the EN-DC case
The UE shall:
1>	for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration (DRB release), or
1>	for each drb-identity value that is to be released as the result of full configuration option according to 5.3.5.7:
[bookmark: _GoBack]2>	release the PDCP entity;
2> if this is the last DRB associated with an SDAP entity:
3> release the SDAP entity; 
2> else:
3> release all the QoS flow to DRB mappings associated with this DRB in the SDAP entity;
1> if a new bearer is not added either with NR or E-UTRA  with same eps-BearerIdentity:
2>	if the procedure was triggered due to reconfiguration with sync:
3>	indicate the release of the DRB and the eps-BearerIdentity of the released DRB to upper layers after successful reconfiguration with sync;
2>	else:
3>	indicate the release of the DRB and the eps-BearerIdentity of the released DRB to upper layers immediately.
NOTE:	The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-Identity value that is not part of the current UE configuration.
NOTE:	Whether or not the RLC and MAC entities associated with this PDCP entity are reset or released is determined by the CellGroupConfig.
[bookmark: _5.3.5.x.x_DRB_addition/][bookmark: _Toc500942637][bookmark: _Toc509405759]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 and configure it with the received sdap-Config;
3> else configure the SDAP entity with the received sdap-Config; 
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;

1>	for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration:
[bookmark: _Hlk504049923]2> if an sdap-Config is included, configure the SDAP entity with the received sdap-Config;
2>	if reestablishPDCP is set:
3>	configure the PDCP entity of this RadioBearerConfig to apply the ciphering algorithm and KUPenc key associated with the KeNB/S-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.
NOTE:	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:	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:	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: 	In this specification, UE configuration refers to the parameters configured by NR RRC unless otherwise

	***Next Change***




HandoverPreparationInformation-IEs ::= SEQUENCE {
	ue-CapabilityRAT-List				UE-CapabilityRAT-ContainerList,
	sourceConfig						OCTETSTRING (CONTAINING RRCReconfiguration),
	rrm-Config							RRM-Config				OPTIONAL,
	as-Context							AS-Context				OPTIONAL,
	nonCriticalExtension				HandoverPreparationInformation-vxy-IEs OPTIONAL
}

HandoverPreparationInformation-vxy-IEs ::= SEQUENCE {
	DRB-FlowMappingList ::=					SEQUENCE (SIZE (1..maxDRB)) OF DRB-FlowMapping
	nonCriticalExtension				SEQUENCE { }				OPTIONAL
}

DRB-FlowMapping ::=						SEQUENCE {
	drb-Identity							DRB-Identity,
	mappedReflectiveQoS-FlowsToAdd		SEQUENCE (SIZE (1..maxNrofQFIs)) OF QFI 									OPTIONAL,
}




