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1   Introduction
At last RAN3#101 meeting the basic structures for the SN-triggered modification procedure were agreed while with many remaining issues. In this document, we intend to analyse the further details of the SN initiated QoS flow level and DRB level offloading.  
2   Discussion
Last RAN2 meetings the following QoS flow aspects has been agreed. 
Agreements at RAN2#ad hoc

3:
The DRB level offloading (i.e. offloading all QoS flows of a DRB) is supported between the MN and SN.

Agreements at RAN2#99:

1:
SN can request to move a QoS flow(s) from SN to MN. MN can accept or drop the moved flow (but cannot reject the move)

2:
QoS flow level offloading between the MN and SN is supported in NR.

As observed both the QoS flow level and DRB level offloading should be supported. The SN may use the SN initiated SN modification with MN involvement procedure to fulfil the following use cases. It should be noted that when SN makes a request, it should consider the MCG resources provided by the MN during the MN initiated procedures. 
· QoS flow level: the SN may request to change the SDAP entity for a given QoS flow from the SN to the MN;
· DRB level: the SN may request to change from a SN-terminated bearer to another MN-terminated one. 

Hence the following observation is given. 
Observation: The SN initiated SN modification can be used in the following use cases. 

· QoS flow level offloading, i.e. to change the SDAP entity for a given QoS flow from SN to MN;
· DRB level offloading, i.e. to change the SN terminated bearer to MN terminated bearer.
Below we try to give more analysis for each type of offloading respectively. 
· SN-initiated QoS flow level offloading

The SN may initiate the QoS flow relocation from the SN to the MN, i.e. from a SN terminated bearer to a MN terminated bearer. Then the MN cannot reject the request due to the resource limitation of the SN side. And the MN can decide how the QoS flow is mapped to the MN terminated bearer. During this procedure, the SN may offer SCG resources and indicate for the GBR QoS flow the amount offered to the MN if needed.  

Proposal 1: For the QoS flow level offloading, the SN can request a QoS flow to be relocated to the MN, and the MN cannot reject it. The MN decides how it is mapped on the MN terminated bearer
Currently in the PDU Session Resource Modification Info – SN terminated IE, the relocated QoS flow ID(s) is missing. The relocated QoS flow ID(s) and optionally the offered GBR QoS flow resources should be included. 
Proposal 2: The relocated QoS flow IDs and optionally SCG offered GBR QoS flow information are included in the PDU Session Resource Modification Info – SN terminated IE. 
· SN-initiated DRB level offloading

Similarly, the SN can request a DRB relocated from a SN terminated bearer to a MN terminated bearer, there are two options as well. 

· Option 1: The SN determines the suggested bearer type, and sends to the MN

· Option 2: The MN determines the bearer type by itself  

For option 2, additional signalling e.g. GTP TEID allocation is needed if MN determines to setup a split bearer. The SN can decide the suggested bearer type based on MN offered MCG resources, and include the Xn tunnel address. During this procedure, the MN cannot reject the request as the resource limitation of the SN side. Note that the SN can not request a DRB relocation from a MN terminated bearer to a SN terminated bearer. 

Proposal 3: For the DRB level offloading 

· The SN requests to change a SN terminated bearer to a MN terminated bearer, the MN can’t reject the request; 
· The SN provides the suggested DRB type to the MN for DRB level offloading in the PDU Session Resource Modification Info – SN terminated IE.
3   Conclusion

In this contribution, the SN initiated modification was discussed and related following proposals were provided.
Observation: The SN initiated SN modification can be used in the following use cases. 

· QoS flow level offloading, i.e. to change the SDAP entity for a given QoS flow from SN to MN;

· DRB level offloading, i.e. to change the SN terminated bearer to MN terminated bearer.

Proposal 1: For the QoS flow level offloading, the SN can request a QoS flow to be relocated to the MN, and the MN can not reject it. The MN decides how it is mapped on the MN terminated bearer
Proposal 2: The relocated QoS flow IDs and optionally SCG offered GBR QoS flow information are included in the PDU Session Resource Modification Info – SN terminated IE. 
Proposal 3: For the DRB level offloading 

· The SN requests to change a SN terminated bearer to a MN terminated bearer, the MN can’t reject the request; 
· The SN provides the suggested DRB type to the MN for DRB level offloading in the PDU Session Resource Modification Info – SN terminated IE.
The TP to 37.340 is provided in the section 5, and the TP to 38.423 is provided in [1].
4   Reference

[1] R3-185819 (TP for NR BL CR for TS 38.423): SN-initiated DRB and QoS flow offloading for MR-DC
5   Annex – TP to 37.340
--------------------------------------------------Change Start---------------------------------------------
8.1
QoS aspects
/****The unchanged part is omitted****/
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 configured 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;

-
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 SN may request the MN to release QoS flows from the SDAP entity hosted by the SN.
-
The SDAP entity for a given QoS flow can be changed

-
If the SN requests to change the SDAP entity from the SN to the MN, the MN can not reject. 
-
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.
--------------------------------------------------Next Change---------------------------------------------
5.1   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 SN requests to change SN terminated bearer to MN terminated bearer, MN can not reject. 
--------------------------------------------------Change End---------------------------------------------
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