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1
Introduction

During the PDU Session setup, the 5GC allocates two UL TNLs to the NG-RAN. If dual connectivity is not established upon PDU session setup, the 5GC will remove the secondary UL TNL. When the master NG-RAN node decides to setup a secondary NG-RAN node for the UE, it is possible to configure two PDCP termination points for one PDU session. Then master NG-RAN needs to get a secondary UL TNL for the tunnelling to the SN. In the last RAN3 meeting, how the 5GC allocate the secondary UL TNL and how to notify this UL TNL to the SN was discussed as in [1]. 
2
Discussion

Four solutions were clarified in the last meeting and need to be compared in this meeting. The detail solutions were listed in [2]. In below just show the brief description to recall the solutions and then make the comparision.

Solution 1: 

The MN includes the old UL TEID in SN Addition Request message. The SN sends data to old UL TEID. Later, when the MN receives the new UL TEID from the 5GC, the MN provides it to the SN using SN Modificaiton Request message. The SN then swtiches the transmission to new UL TEID. 

Solution 2:

The MN keeps the two UL TEID for the lifetime of the PDU session. Then there is no issues when setup DC.
Solution 3

The MN includes an MN TEID in SN Addition Request message. SN sends UL data to MN. Later, when the MN receives the new UL TEID from the 5GC, the MN provides it to the SN using SN Modificaiton Request message. The SN then swtiches the transmission to new UL TEID.
 Solution 4

The MN includes the old UL TEID in SN Addition Request message. The SN buffer the data. The MN request the new UL TEID from 5GC and provides it to SN in the SN Reconfiguration complete message. The SN then sends the transmission to new UL TEID.

In the previous discussion, it was clarified CT4 is not allow two remote GTP-U endpoints send traffic to a GTP-U protocol entity using the same TEID value. In solution 1 before the SN receives the additional UL TEID, both the MN and the SN send data to the old UL TEID. Some methods can be adopted to ensure the SN sends data later than the MN. Even so, it is still not aligning with the previous clarification and may introduce different handling to the 5GC. Therefore solution 1 is not preferred.

In solution 2, the NG-RAN store two UL TNLs and use the additionally UL TNLwhen both MN terminated and SN terminated is configured. If Solution 2 is agreed by RAN3, it has less impact to the specification. RAN3 need to coordinate with SA2 to let the SMF and UPF keep the additional TNL Information as proposed in [3]. 

In solution 3, the SN temporialy sends data to the MN and later the SN switch the transmission to 5GC. It is known that the MN shall perform the re-ordering based on PDCP SN per PDCP entity before sending data to the 5GC. Now in this solution, the MN needs to re-order the data received from the UE and received from the SN. The data from UE and the data from the SN are from two different PDCP entities. Re-ordering data from two separated PDCPs is new behaviour in the MN. That may introduce problem. For example, there are two packets with same PDCP SN and then the MN doesn’t know how to re-order.
Solution 4 is showed in the below figure 1 (based on Figure 10.2.2-1 from TS37.340). After the MN sends the SN ADDITION REQUEST message, the MN requests the additional UL TNL from 5GC and sends it to the SN in message 5. The only concern is that the SN needs to wait SN RECONFIGURATION COMPLETE message to arrive and then send the data to the 5GC. It was worried the transmission to the 5GC is delayed compare to receives the additional 5GC UL TNL in the SN ADDITION REQUEST message. While we think it is not a problem, because

1) The MN can request the additional TNL soon after step 1 or even before step 1. 

2) Only after the RACH procedure towards SN is complete and the SN receives the SN RECONFIGURATION COMPLETE message, the SN can schedule the UE. So the UE will not send UL data to the SN before message 6 or message 5. If there is forwarded data buffered at the SN, The SN shall wait for the UL data from the UE. Then the SN sorts the forwarded data and received data from the UE and forwards in-sequence received packets to the 5GC. 
Therefore there is no delay problem if transmission the additional UL TNL in SN RECONFIGURATION COMPLETE message.


[image: image1.emf]UE MN SN UPF AMF

1. SNAddition Request

2. SN Addition Request Acknowledge

(carry SN RRC configuration message)

3. RRCConnectionReconfiguration

(carry SN RRC configuration message)

4. RRCConnectionReconfigurationComplete

(carrySN RRC configuration complete)

9. PDU Session  Modification Indication

5. SN Reconfiguration Complete

(carry SN RRC configuration complete,additional UL 

TEID)

12. PDU Session Modification Confirmation

10. Bearer Modication

7. SN Status Transfer

8. Data Forwarding

6. Random Access Procedure

      Path Update procedure
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1.aAdditional TEID Request 


Figure 1: SN Addition procedure

As discussed above, it is proposed to select either solution 2 or solution 4 to solve the problem in case of PDU session is split.

Proposal-1：
It is proposed RAN3 to select a solution from solution 2 or solution 4. 
If the solution 4 is selected by RAN3, stage 2 and stage 3 needs to be revised. Last meeting there is no text proposals for the solution 4. So the text proposal for stage 2 is showed in below section 4 and stage 3 text proposal are showed in two separated contributions. R3-186579 is the text proposal for TS38.413. R3-186580 is the text proposal for TS38.423.

Proposal-2：
If solution 4 is agreed by RAN3, it is proposed to agree the text proposal for solution 4.
3
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4
Text Proposal

**********************Start of change**************************
10.2.2
MR-DC with 5GC

Editor's note: MR-DC with the 5GC is not complete and is targeted for completion in December 2018.

The Secondary Node (SN) Addition procedure is initiated by the MN and is used to establish a UE context at the SN in order to provide radio resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the initial SCG serving cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.2-1 shows the SN Addition procedure.
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Figure 10.2.2-1: SN Addition procedure

1.
The MN decides to request the target SN to allocate radio resources for one or more specific PDU Sessions/QoS Flows, indicating QoS Flows characteristics (QoS Flow Level QoS parameters, PDU session level TNL address information, and PDU session level Network Slice info). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. For bearer options that require Xn-U resources between the MN and the SN, MN needs to provide Xn-U TNL address information, Xn-U DL TNL address information for SN terminated bearers and Xn-U UL TNL address information for MN terminated bearers. The SN may reject the request.

NOTE 1:
For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective QoS Flow is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MN decision is reflected in step 1 by the QoS Flow parameters signalled to the SN, which may differ from QoS Flow parameters received over NG.
NOTE 2:
For a specific QoS flow, the MN may request the direct establishment of SCG and/or split bearers, i.e. without first having to establish MCG bearers. It is also allowed that all QoS flows can be mapped to SN terminated bearers, i.e. there is no QoS flow mapped to an MN terminated bearer.
1a-1c.
For SN terminated bearers, the MN may send PDU SESSION ADDITIONAL ADDRESS REQUEST message to request the additional NG-U UL TNL from the 5GC. 1a-1c may take place before step 1.
2.
If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer type options, respective transport network resources. For bearers requiring SCG radio resources the SN triggers UE Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides for the PScell and other SCG Scells and provides the new SCG radio resource configuration to the MN in a SN RRC configuration message contained in the SN Addition Request Acknowledge message. In case of bearer options that require Xn-U resources between the MN and the SN, the SN provides Xn-U TNL address information for the respective E-RAB, Xn-U UL TNL address information for SN terminated bearers, Xn-U DL TNL address information for MN terminated bearers.  For SN terminated bearers, the SN provides the NG-U DL TNL address information for the respective PDU Session and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.
NOTE 3:
In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 4:
In case of SN terminated bearers, data forwarding and the SN Status Transfer may take place after step 2.

NOTE 5:
For MN terminated NR SCG bearers for which PDCP duplication with CA is configured the MN allocates 2 separate Xn-U bearers.


For SN terminated NR MCG bearers for which PDCP duplication with CA is configured the SN allocates 2 separate Xn-U bearers.
3.
The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message, without modifying it.
4.
The UE applies the new configuration and replies to MN with MN RRC reconfiguration complete message, including a SN RRC response message for SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

5.
The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SN Reconfiguration Complete message, including the encoded SN RRC response message, if received from the UE. For the SN terminated bearer, the MN may also provide the additional NG-U UL TNL to the SN.
6.
If configured with bearers requiring SCG radio resources, the UE performs synchronisation towards the PSCell configured by the SN. The order the UE sends the MN RRC reconfiguration complete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRC Connection Reconfiguration procedure.

7.
In case of SN terminated bearers using RLC AM, the MN sends SN Status Transfer.

8.
In case of SN terminated bearers using RLC AM, and dependent on the bearer characteristics of the respective QoS Flows, the MN may take actions to minimise service interruption due to activation of MR-DC (Data forwarding).

9-12.
For SN terminated bearers, the update of the UP path towards the 5GC is performed via PDU Session Path Update procedure.
**********************Next change**************************

10.3.2
MR-DC with 5GC

Editor's note: MR-DC with the 5GC is not complete and is targeted for completion in December 2018.

The SN Modification procedure may be initiated either by the MN or by the SN and be used to modify, establish or release PDU session/QoS Flow contexts, to transfer PDU session/QoS Flow contexts to and from the SN or to modify other properties of the UE context within the same SN. It may also be used to transfer an NR RRC message from the SN to the UE via the MN and the response from the UE via MN to the SN (e.g. when SRB3 is not used).
The SN modification procedure does not necessarily need to involve signalling towards the UE.

MN initiated SN Modification
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Figure 10.3.2-1: SN Modification procedure - MN initiated
The MN uses the procedure to initiate configuration changes of the SCG within the same SN, including addition, modification or release PDU session/QoS Flows mapped onto SN terminated bearer(s) and MN terminated bearers with an SCG RLC bearer. The MN uses the procedure to query the current SCG configuration, e.g. when delta configuration is applied in a MN initiated SN change. The MN uses the procedure to provide the S-RLF related information to the SN. The MN may not use the procedure to initiate the addition, modification or release of SCG Scells. The SN may reject the request, except if it concerns the release of PDU session/QoS flow. Figure 10.3.2-1 shows an example signalling flow for a MN initiated SN Modification procedure.

1.
The MN sends the SN Modification Request message, which may contain PDU session/QoS Flow context related or other UE context related information, data forwarding address information (if applicable), PDU session level Network Slice info and the requested SCG configuration information, including the UE capabilities coordination result to be used as basis for the reconfiguration by the SN.
NOTE:
The MN may send the PDU SESSION ADDITIONAL ADDRESS REQUEST message to request the additional NG-U UL TNL from the 5GC before step 1 or after step 1.
2.
The SN responds with the SN Modification Request Acknowledge message, which may contain new SCG radio configuration information within a SN RRC configuration message, and data forwarding address information (if applicable).

NOTE:
For MN terminated NR SCG bearers to be setup for which PDCP duplication with CA is configured the MN allocates 2 separate Xn-U bearers


For SN terminated NR MCG bearers to be setup for which PDCP duplication with CA is configured the SN allocates 2 separate Xn-U bearers.
3/4.
The MN initiates the RRC connection reconfiguration procedure, including SN RRC configuration message. The UE applies the new configuration and replies with MN RRC reconfiguration complete message, including a SN RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.

5.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SN Reconfiguration Complete message. For SN terminated bearer, the MN may also provide the additional NG-U UL TNL to the SN.
6.
If instructed, the UE performs synchronisation towards the PSCell of the SN as described in SN addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

7.
If PDCP termination point is changed for bearers using RLC AM, and when RRC full configuration is not used, the MN sends the SN Status transfer.

8.
If applicable, data forwarding between MN and the SN takes place (Figure 10.3.2-1 depicts the case where a PDU session/QoS Flow context is transferred from the MN to the SN).

9.
If applicable, a PDU Session path update procedure is performed.

**********************End of change**************************
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