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	Reason for change:
	Last RAN2 meetings already agreed that QoS flow level and DRB level offloading are supported. However these offloading principles and procedures are not clearly specified in TS 37.340. 
For QoS flow offloading, the MN or the SN can initiate the offloading. Specifically, 
· The MN can request to offload a QoS flow from the MN to the SN, the SN can accept or reject it. If it is accepted by SN, the SN decides how it is mapped to the SN terminated bearer;
· The MN can request to relocate a QoS flow from the SN to the MN, the SN can’t reject it. The MN decides how it is mapped to the MN terminated bearer;
· The SN can request a QoS flow to be relocated to the MN, the MN can’t reject it. The MN decides how it is mapped on the MN terminated bearer
For DRB offloading, the MN or the SN can initiate the offloading as well. 
· If the MN requests to change a MN terminated bearer to a SN terminated bearer, the MN determines SN terminated bearer type, and the SN can accept or reject it; 
· If the MN requests to change a SN terminated bearer to a MN terminated bearer, the MN determines the MN terminated bearer type, and the SN can’t reject the request;
· If the SN requests to change a SN terminated bearer to a MN terminated bearer, the MN determines the MN terminated bearer type, and the MN can’t reject the request
The detailed analysis can be found in [R2-1817513]. 

	
	

	Summary of change:
	1) for QoS flow level offloading, the MN initiated and SN initiated procedure is added and the accept or reject descritpons are given;
2) for DRB level offloading, the MN intiated and SN initiated procedure is added, and the accept or reject descritpons are given; 
3) for DRB level offloading, it is specified that the MN determines the location of the PDCP entity and in which cell group(s) radio resources are to be configured.    

Impact Analysis:
Impacted functionality:
QoS aspects for MR-DC with 5GC

Interoperability issue:
· if the network is implemented according to the CR and the UE is not: there is inter-operability issue. 
· if the UE is implemented according to the CR and the network is not: there is inter-operability issue. 

	
	

	Consequences if not approved:
	1) The QoS flow level offloading is not clear, and whether to the accept or reject during the procedure is not specified. 
2) The DRB level offloading is not clear, and which node decides the bearer type, and whether to the accept or reject during the procedure are not specified
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[bookmark: _Toc525637150]8.1	QoS aspects
In EN-DC, the E-UTRAN QoS framework defined in TS 36.300 [2] applies:
-	An S1-U bearer is established between the EPC and the SN for SN terminated bearers;
-	An X2-U bearer is established between the MN and the SN for split bearers, MN terminated SCG bearers and SN terminated MCG bearers;
-	MN terminated and SN terminated bearers may have either MCG or SCG radio resources or both, MCG and SCG radio resources, established;
-	The MN decides the DL UE AMBR and UL UE AMBR limits to be assigned to the SN, and indicates these to the SN:
-	The PDCP entity at the SN applies the received DL UE AMBR limit to the set of all bearers for which the SN hosts PDCP for the UE;
-	The MAC entity at the SN applies the received UL UE AMBR limit to the scheduled uplink radio traffic at the SN for the UE.In MR-DC with 5GC:
-	The NG-RAN QoS framework defined in TS 38.300 [3] applies;
-	QoS flows belonging to the same PDU session may be mapped to different bearer types (see subclause 4.2.2) and as a result there may be two different SDAP entities for the same PDU session: one at the MN and another one at the SN, in which case the MN decides which QoS flows are assigned to the SDAP entity in the SN. If the SN decides that its SDAP entity cannot host a given QoS flow any longer, the SN informs the MN and the MN cannot reject the request;
-	The MN or SN node that hosts the SDAP entity for a given QoS flow decides how to map the QoS flow to DRBs;
-	If the SDAP entity for a given QoS flow is hosted by the MN and the MN decides that SCG resources are to be configured it provides to the SN
-	DRB QoS flow level QoS parameters, which the SN may reject, and
-	QoS flow to DRB mapping information and the respective per QoS flow information;
-	If the SDAP entity for a given QoS flow is hosted by the SN and the SN configures MCG resources, based on offered MCG resource information from the MN, the SN provides to the MN
-	DRB QoS flow level QoS parameters, which the MN may reject, and
-	QoS flow to DRB mapping information and the respective per QoS flow information.
-	If the SDAP entity for a given QoS flow is hosted by the SN, the MN provides sufficient QoS related information to enable the SN to configure appropriate SCG resources and to request the configuration of appropriate MCG resources. The MN may offer MCG resources to the SN and may indicate for GBR QoS flows the amount offered to the SN on a per QoS flow level.
-	The SDAP entity for a given QoS flow can be changed
	-	If the MN requests to change the SDAP entity from the MN to the SN, the SN may reject. If the MN requests to change from the SN to the MN, SN can not reject the request. 
-	If the SN requests to change the SDAP entity from the SN to the MN, the MN can not reject the request. 
-	MN decides the PDU session AMBR limits to be assigned to the SN, and indicates these to the SN.
To support PDU sessions mapped to different bearer types, MR-DC with 5GC provides the possibility for the MN to request the 5GC:
-	For some PDU sessions of a UE: Direct the User Plane traffic of the whole PDU session either to the MN or to the SN. In that case, there is a single NG-U tunnel termination at the NG-RAN for such PDU session.
-	The MN may request to change this assignment during the life time of the PDU session.
-	For some other PDU sessions of a UE: Direct the User Plane traffic of a subset of the QoS flows of the PDU session to the SN (respectively MN) while the rest of the QoS flows of the PDU session is directed to the MN (respectively SN). In that case, there are two NG-U tunnel terminations at the NG-RAN for such PDU session.
-	The MN may request to change this assignment during the life time of the PDU session.
To support notification control indication for GBR QoS flows along the QoS framework specified in 38.300 [3] for MR-DC with 5GC, SN and MN may mutually indicate whenever QoS requirements for GBR QoS flows cannot be fulfilled anymore or can be fulfilled again.
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[bookmark: _Toc525637151]8.2	Bearer type selection
In EN-DC, for each radio bearer the MN decides the location of the PDCP entity and in which cell group(s) radio resources are to be configured. Once an SN terminated split bearer is established, e.g. by means of the Secondary Node Addition procedure or MN initiated Secondary Node Modification procedure, the SN may remove and later on add SCG resources for the respective E-RAB, as long as the QoS for the respective E-RAB is guaranteed.
In MR-DC with 5GC, the following principles apply:
-	The MN decides per PDU session the location of the SDAP entity, i.e. whether it shall be hosted by the MN or the SN or by both;
-	If the MN decides to host an SDAP entity it may decide some of the related QoS flows to be realized as MCG bearer, some as SCG bearer, and others to be realized as split bearer;
-	If the MN decides that an SDAP entity shall be hosted in the SN, some of the related QoS flows may be realized as SCG bearer, some as MCG bearer, while others may be realized as split bearer. The SN may remove or add SCG resources for the respective QoS flows, as long as the QoS for the respective QoS flow is guaranteed.
[bookmark: _GoBack]-	For each radio bearer, the MN decides the location of the PDCP entity and in which cell group(s) radio resources are to be configured. 
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[bookmark: _Toc525637152]8.3	Bearer type change
In MR-DC, all the possible bearer type change options are supported:
-	MCG bearer to/from split bearer;
-	MCG bearer to/from SCG bearer;
-	SCG bearer to/from split bearer.
Bearer termination point change is supported for all bearer types, and can be performed with or without bearer type change:
-	MN terminated bearer to/from SN terminated bearer.
-	If the MN requests to change the MN terminated bearer to the SN terminated bearer, the SN may reject. If the MN requests to change the SN terminated bearer to the MN terminated bearer, the SN can not reject the request.
-	If the SN requests to change the SN terminated bearer to the MN terminated bearer, the MN can not reject the request.

