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8
Bearer handling aspects

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 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. 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
. QoS flow to DRB remapping between MN and SN supports lossless in-order delivery;  
-
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 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.

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 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, SN decides 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 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]).
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.
For MR-DC:

-
when the security key is changed for a bearer, the associated PDCP and RLC entities are re-established, while MAC behavior might depend on the solution selected by the network, e.g. MAC reset, change of LCID, etc. (see Annex A);

-
for MCG bearer, split bearer and SCG bearer, during handover MCG/SCG PDCP and RLC are re-established and MCG/SCG MAC is reset;
-
if a bearer type change happens through handover procedure then for MCG bearer, split bearer and SCG bearer, MCG/SCG PDCP/RLC are re-established and MCG/SCG MAC is reset;
Editor's note: It is FFS whether the term "handover" needs to be replaced by a different terminology.
-
if a bearer type change happens through SN change procedure, then SN terminated PDCP /RLC are re-established and SCG MAC is reset;

-
one step (direct) bearer type change between MN terminated bearer types without using the handover procedure is supported;

-
one step (direct) bearer type change between SN terminated bearer types without using the handover or SN change procedure is supported;
-
one step (direct) bearer type change from/to MN terminated bearer to/from SN terminated bearer without using the handover procedure is supported;
-
PDCP version change for DRB (only applicable for EN-DC) or PDCP SN length change for an AM DRB or RLC mode change for DRB is performed using a release and add of the DRBs (in a single message) or full configuration;

-
One step (direct) bearer type change with PDCP version change (only applicable for EN-DC) is supported.
NOTE:
L2 handling for bearer type change in MR-DC is also summarized in Annex A (the table does not consider the cases that PDCP SN length is changed and avoiding reuse of COUNT).

8.4
User data forwarding

Upon EN-DC specific activities, user data forwarding may be performed for E-RABs for which the bearer type change from/to MN terminated bearer to/from SN terminated bearer is performed. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover.

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 mobility scenarios which involve more than two RAN nodes, either direct or indirect data forwarding may be applied.
---------------------------------------------------------------Skip unchanged--------------------------------------------------------------
10
Multi-Connectivity operation related aspects
---------------------------------------------------------------Skip unchanged--------------------------------------------------------------
---------------------------------------------------------------Next  Change---------------------------------------------------------------
10.7
Inter-Master Node handover with/without Secondary Node change
10.7.2
MR-DC with 5GC

Inter-MN handover with/without MN initiated SN change is used to transfer UE context data from a source MN to a target MN while the UE context at the SN is kept or moved to another SN. During an Inter-Master Node handover, the target MN decides whether to keep or change the SN (or release the SN, as described in section 10.8).
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Figure 10.7.2-1: Inter-MN handover with/without MN initiated SN change procedure

Figure 10.7.2-1 shows an example signalling flow for inter-MN handover with or without MN initiated SN change:

NOTE 1:
For an inter-Master Node handover without Secondary Node change, the source SN and the target SN shown in Figure 10.7.2-1 are the same node.
1.
The source MN starts the handover procedure by initiating the Xn Handover Preparation procedure including both MCG and SCG configuration. The source MN includes the source SN UE XnAP ID, SN ID and the UE context in the source SN in the Handover Request message.

NOTE 2:
The source MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
2.
If the target MN decides to keep the source SN, the target MN sends SN Addition Request to the SN including the SN UE XnAP ID as a reference to the UE context in the SN that was established by the source MN. If the target MN decides to change the SN, the target MN sends the SN Addition Request to the target SN including the UE context in the source SN that was established by the source MN.
3.
The (target) SN replies with SN Addition Request Acknowledge. The (target) SN may include the indication of the full or delta RRC configuration.
4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an RRC message to perform the handover, and may also provide forwarding addresses to the source MN. The target MN indicates to the source MN that the UE context in the SN is kept if the target MN and the SN decided to keep the UE context in the SN in step 2 and step 3.

5.
The source MN sends SN Release Request message to the (source) SN including a Cause indicating MCG mobility. The (source) SN acknowledges the release request. The source MN indicates to the (source) SN that the UE context in SN is kept, if it receives the indication from the target MN. If the indication as the UE context kept in SN is included, the SN keeps the UE context.
6.
The source MN triggers the UE to perform handover and apply the new configuration.
7/8.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

9.
If configured with bearers requiring SCG radio resources, the UE synchronizes to the (target) SN.

10.
If the RRC connection reconfiguration procedure was successful, the target MN informs the (target) SN via SN Reconfiguration Complete message.

11a. The source SN sends the Secondary RAT Data Volume Report message to the source MN and includes the data volumes delivered to the UE over the NR/E-UTRA radio for the related QoS flows.

NOTE 2a:
The order the source SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN/target SN is not defined. The SN may send the report when the transmission of the related QoS is stopped.

11b. The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
12.
For bearers using RLC AM, the source MN sends the SN Status transfer to the target MN.

13.
Data forwarding from the source MN takes place. If the SN is kept, data forwarding may be omitted for SCG bearers and SCG split bearers.
14-17.
The target MN initiates the Path Switch procedure.
NOTE 3:
If new UL TEIDs of the UPF for SN are included, the target MN performs MN initiated SN Modification procedure to provide them to the SN.

18.
The target MN initiates the UE Context Release procedure towards the source MN.

19.
Upon reception of the UE Context Release message from source MN, the (source) SN can release C-plane related resource associated to the UE context towards the source MN. Any ongoing data forwarding may continue. The SN shall not release the UE context associated with the target MN if the indication was included in the SN Release Request message in step 5.
NOTE 4:
Lossless in-order delivery is supported for all QoS flows at HO from source MN to target MN with/without MN initiated SN change,. But if QoS flows of one DRB in the source MN or source SN are relocated to separated DRBs on target MN and target SN during HO, the in-sequence and lossless handover is not supported in this Release.
10.8
Master Node to eNB/gNB Change
---------------------------------------------------------------Skip unchanged--------------------------------------------------------------
---------------------------------------------------------------Next  Change---------------------------------------------------------------
10.8.2
MR-DC with 5GC

The MN to ng-eNB/gNB Change procedure is used to transfer UE context data from a source MN/SN to a target ng-eNB/gNB.
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Figure 10.8.2-1: MN to ng-eNB/gNB Change procedure

Figure 10.8.2-1 shows an example signalling flow for the MN to ng-eNB/gNB Change procedure:

1.
The source MN starts the MN to ng-eNB/gNB Change procedure by initiating the Xn Handover Preparation procedure, including both MCG and SCG configuration.

NOTE 1:
The source MN may send the SN Modification Request message (to the source SN) to request the current SCG configuration before step 1.
2.
The target ng-eNB/gNB includes the field in HO command which releases the SCG configuration, and may also provide forwarding addresses to the source MN.
3.
If the resource allocation of target ng-eNB/gNB was successful, the MN initiates the release of the source SN resources towards the source SN including a Cause indicating MCG mobility. The SN acknowledges the release request. If data forwarding is needed, the MN provides data forwarding addresses to the source SN. Reception of the SN Release Request message triggers the source SN to stop providing user data to the UE and, if applicable, to start data forwarding.

4.
The MN triggers the UE to perform HO and apply the new configuration. Upon receiving the new configuration, the UE releases the entire SCG configuration.

5/6.
The UE synchronizes to the target ng-eNB/gNB.

7.
For SN terminated bearers using RLC AM, the SN sends the SN Status transfer, which the source MN sends then to the target ng-eNB/gNB.

8.
If applicable, data forwarding from the source SN takes place. It may start as early as the source SN receives the SN Release Request message from the MN.

9a.
The source SN sends the Secondary RAT Data Volume Report message to the source MN and includes the data volumes delivered to the UE for the related QoS flows.

NOTE 2:
The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related QoS flow is stopped.

9b.
The source MN sends the Secondary RAT Report message to AMF to provide information on the used NR/E-UTRA resource.
10-14.
The target ng-eNB/gNB initiates the Path Switch procedure.
15.
The target ng-eNB/gNB initiates the UE Context Release procedure towards the source MN.

16.
Upon reception of the UE Context Release message from MN, the source SN can release radio and C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
NOTE 3:
Lossless in-order delivery is supported for all QoS flows at HO from source MN and source SN to target ng-eNB/gNB, 
10.9
eNB/gNB to Master Node change
---------------------------------------------------------------Skip unchanged--------------------------------------------------------------
---------------------------------------------------------------Next  Change---------------------------------------------------------------
10.9.2
MR-DC with 5GC

The ng-eNB/gNB to MN change procedure is used to transfer UE context data from a source ng-eNB/gNB to a target MN that adds an SN during the handover.
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Figure 10.9.2-1: ng-eNB/gNB to MN change procedure

Figure 10.9.2-1 shows an example signalling flow for ng-eNB/gNB to MN change:

1.
The source ng-eNB/gNB starts the handover procedure by initiating the Xn Handover Preparation procedure.

2.
The target MN sends SN Addition Request to the target SN.

3.
The target SN replies with SN Addition Request Acknowledge. If data forwarding is needed, the target SN provides forwarding addresses to the target MN.

4.
The target MN includes within the Handover Request Acknowledge message a transparent container to be sent to the UE as an MN RRC message including a SN RRC configuration message which also includes the SCG configuration, to perform the handover, and may also provide forwarding addresses to the source ng-eNB/gNB.

5.
The source ng-eNB/gNB triggers the UE to perform handover and apply the new configuration.

6/7.
The UE synchronizes to the target MN and replies with MN RRC reconfiguration complete message.

8.
If configured with bearers requiring SCG radio resources, the UE synchronizes to the target SN.

9.
If the RRC connection reconfiguration procedure was successful, the target MN informs the target SN via SN Reconfiguration Complete message.

10.
For bearers using RLC AM, the source ng-eNB/gNB sends the SN Status transfer to the target MN.

11.
Data forwarding from the source ng-eNB/gNB takes place.

12-15.
The target MN initiates the PDU Session Path Switch procedure.

NOTE 1:
If new UL TEIDs of the UPF are included, the target MN performs MN initiated SN Modification procedure to provide them to the target SN.

16.
The target MN initiates the UE Context Release procedure towards the source ng-eNb/gNB.
NOTE 2:
Lossless in-order delivery is supported for all QoS flows at HO from source ng-eNB/gNB to target MN and to target SN. But if QoS flows of one DRB in the source MN or source SN are relocated to separated DRBs on target MN and target SN during HO, the in-sequence and lossless handover is not supported in this Release.
---------------------------------------------------------------End of Change---------------------------------------------------------------
_1234567947.vsd
UE


S-ng-eNB/gNB


T-SN


UPF


AMF


T-MN


1. Handover Request


4. Handover Request Acknowledge


5. RRCConnectionReconfiguration


7. RRCConnectionReconfigurationComplete



16. UE Context Release


12. Path Switch Request


15. Path Swtich Request Acknowledge


13. Bearer Modification


14b. New Path (SN terminated bearer)


6. Random Access Procedure


10. SN Status Transfer


2. SN Addition Request


3. SN Addition Request Ack


14a. New Path (MN terminated bearer)


11. Data Forwarding


8. Random Access Procedure


9. SN Reconfiguration Complete 



_1602155575.vsd
UE


source MN


(target) SN


UPF


AMF


14. Path Switch Request


17. Path Swtich Request Acknowledge


15. Bearer Modification


2. SN Addition Request


3. SN Addition Request Ack


16a. New Path (MN terminated bearer)


13. Data Forwarding


9. Random Access Procedure


target MN


1. Handover Request


4. Handover Request Acknowledge


6. RRCConnectionReconfiguration


8. RRCConnectionReconfigurationComplete


18. UE Context Release


7. Random Access Procedure


12. SN Status Transfer


19. UE Context Release


10. SN Reconfiguration Complete 


5a. SN Release Request


(source)SN


11a. Secondary RAT Data Volume Report


11b. Secondary RAT Report


16b. New Path (SN terminated bearer)



_1234567942.vsd
UE


S-MN


S-SN


UPF


AMF


10. Path Switch Request


14. Path Swtich Request Acknowledge


11. Bearer Modication


12. End Marker Packet


13. New Path


7a. SN Status Transfer


8. Data Forwarding


3a. SN Release Request


T-Ng-eNB/gNB


1. Handover Request


2. Handover Request Acknowledge


4. RRCConnectionReconfiguration


6. RRCConnectionReconfigurationComplete


15. UE Context Release


5. Random Access Procedure


7b. SN Status Transfer


16. UE Context Release


9a. Secondary RAT Data Volume report


9b. Secondary RAT Report


3b. SN Release Request Acknowledge



