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	Reason for change:
	This CR adresses the following issues:

1) 
The handling of QoS flow mapping upon offloading to SN is not specified. RAN2 agreed that handling is same as for handover, for which 38.300 includes a note clarifying the handling.
2) 
It is not clearly specified that for SN terminated QoS flows, the SN decides the selection of the RLC bearers to be used but that MN may limit the options fro which SN can select (i.e. MN can indicate that MCG resources are unavailable, in which case SN can only configure an SCG RLC bearer)
For the data forwarding that may be performed upon offloading TS 37.340, section 8.4 includes a rather generic statement in that handling is the same as upon HO: For MR-DC with 5GC, user data forwarding may be performed between NG-RAN nodes whenever the logical node hosting the PDCP entity changes.The behaviour of the node from which data is forwarded is the same as specified for the "source NG-RAN node" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target NG-RAN node" for handover.
For the case of HO there is detailed description about use of per DRB tunnels and per PDU session tunnels and for which packets they may be used. The generic clarification copied above means that all of this is equally applicable for offloading of QoS flows to SN for MRDC connected to 5GC. 


	
	

	Summary of change:
	This CR includes the following changes:

1) 
Clarify that upon offloading to SN, the MN decides whether to offload individual QoS flows or, to facilitate lossless in sequence delivery, all QoS flows mapped to a DRBs. For the latter case, SN decides whether or not to (temporarily) continue the DRB and/or whether to employ the same mapping for any further packets (while MN provides current configuration to facilitate this).
2) 
Clarify that for SN terminated flows, SN decides the mapping and the RLC bearers to use but that MN can limit the options from which the SN can select i.e. by indicating that no MN resources are available to be used (in which case SN can only use SCG resources)
Impact Analysis:
Impacted 5G architecture options: Standalone, NR-DC, NGEN-DC, NE-DC
Impacted functionality:

QoS flow offloading of SN with 5GCN
Interoperability issue:

No interoperability issues are foreseen.


	
	

	Consequences if not approved:
	It remains unclear how network can avoid/ minimise loss when offloading one or more QoS flows in case of MRDC connected to 5GC.Furthermore, it stage 2 will not reflect that although SN decides the mapping of a QoS flow, MN can limit options. 
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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;

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 clause 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. If the MN decides that its SDAP entity can host a given QoS flow which has already been relocated to SN, the MN informs the SN;

-
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. Otherwise, the SN can only use SCG resources for the concerned QoS flow. The SN may request the MN to release QoS flows from the SDAP entity hosted by the SN that the MN cannot reject.

-
MN decides the DL PDU session AMBR and UL PDU session AMBR limits to be assigned to the SN, and indicates these to the SN:

-
The PDCP entity at the SN applies the received DL PDU session AMBR limi t 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 PDU session AMBR limit to the scheduled uplink radio traffic at the SN for the UE.

-
The MN can decide to reallocate one or more QoS flows from the MN to the SN. In such case, the SN decides which DRBs the offloaded QoS flows are mapped to. It is possible to avoid/ minimise loss and ensure in-order delivery when reallocating all QoS flows mapped to a given DRB in the MN by keeping the QoS flows mapped to the same DRB in the SN. To achieve this, the SN should behave similar to what is specified for the target NG-RAN node upon handover, see TS 38.300 section 9.2.3.2.2 [3]. The corresponding behaviour applies when QoS flows are re-allocated from the SN to the MN.

In all MR-DC cases:

-
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.

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.

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 removeSCG resources for the respective E-RAB, as long as the QoS for the respective E-RAB is guaranteed. In case an SN terminated bearer is released (or reconfigured to an MN terminated bearer), only the MN generates the corresponding release configuration.

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 (split PDU session);

-
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. In this case, the SN decides how to realise the QoS flow, but if the MN does not offer MCG resources, the SN can only realize the QoS flow as SCG bearer. The SN is responsible to assign the corresponding DRB IDs, based on the DRB IDs indicated by the MN. 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

-
For each PDU session, including split PDU sessions, at most one default DRB may be configured (see [3]). The MN decides whether the SN is allowed to setup the default DRB or not.

