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1
Introduction

In RAN3#103bis meeting, RAN3 agreed on some aspects to support solution 4 for higher layer multi-connectivity. Following the SA2 agreements together, this contribution analyzes the impacts on RAN3 specifications. And the related p-CRs for NGAP, XnAP and E1AP are proposed. 
2
Specification Impacts Analysis
SA2 agreed the redundant transmission path on N3 interface to fulfil the reliability requirement of URLLC services. The redundant transmission can be deployed between UPF and RAN via two independent NG-U (N3) tunnels, which are associated with a single PDU session. To ensure two NG-U tunnels are transferred via disjointed transport layer paths. The NG-RAN node should provide different routing information in the tunnel information (e.g. different IP address). Also SA2 agreed that SMF can indicate for each QoS Flow whether redundant transmission shall be performed by a corresponding redundant transmission indicator. So the NG-RAN shall perform uplink redundant transmission only for QoS flows which are indicated as redundant transmission from SMF. 

Following SA2 agreements, in RAN3#103, RAN3 also agreed on the following 

The following aspects should be supported in st3, st2: 

- Redundancy indication for duplicated QoS flows;

- Two NG UP tunnels for one PDU session with duplicated QoS flows. 

Furthermore, in SA2#132, SA2 agreed on the procedure for the removal of redundancy tunnel and the release of the corresponding QoS flow(s) which are indicated as redundant transmission [1].
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Figure 4.3.3.2-1: UE or network requested PDU Session Modification (for non-roaming and roaming with local breakout)
3a.
 […]


If redundant transmission has been activated on the PDU Session, and the SMF decides to stop redundant transmission, the SMF indicates the (R)AN to release the AN Tunnel Info which is used as the redundancy tunnel of the PDU Session. The SMF also indicates the (R)AN to stop packet duplication and elimination for the corresponding QoS Flow(s).
Observation 1: 5GC performs PDU Session Modification procedure to remove the redundancy tunnel and release the corresponding QoS Flow(s). 
Furthermore, SA2 agreed that if only one NG-RAN tunnel info is provided by NG-RAN after handover, SMF shall release the corresponding QoS Flow(s) by triggering PDU Session Modification procedure.
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If only one AN Tunnel Info is provided by the Target NG-RAN for the PDU session, the SMF shall release these QoS Flows by triggering PDU Session Modification procedure as specified in clause 4.3.3 after the handover procedure.
Observation 2: If the NG-RAN doesn’t support or allocate the redundant NG-U tunnel for a PDU session, QoS flows for the PDU session, indicated as redundant transmission, shall be released.

Furthermore, if the redundant transmission is not supported for the corresponding QoS Flow(s), the QoS Flow(s) shall not be setup. So when the NG-RAN node establish PDU session or QoS flow, NG-RAN can determine whether  to accept QoS Flow(s) which is indicated as redundant transmission.
Observation 3: If the NG-RAN doesn’t allocate redundant transmission resource for QoS Flow(s) which is indicated as redundancy transmission, the NG-RAN doesn’t need to set up the QoS Flow(s).

With RAN3 agreements and the observations, the following scenarios for two NG-U tunnels (solution 3) shall be supported by RAN3 specifications.
· Scenario 1: PDU Session Setup or Modification with two NG-U tunnels
· The 5GC indicates the redundant transmission for each QoS flow and provides or updates the redundant CN tunnel info for redundant transmission to the NG-RAN

· In the NG-RAN, 

· if the NG-RAN supports a redundant NG-U tunnel, the NG-RAN provides a redundant NG-RAN tunnel info to the 5GC, and for each QoS flow requiring the redundant transmission,

· if the NG-RAN resource can be allocated for the redundant transmission, the NG-RAN accepts the QoS flow
· if not, the NG-RAN includes the QoS flow in the QoS Flow Failed to Setup list.
· if not, the NG-RAN doesn’t provide a redundant NG-RAN tunnel info to 5GC and includes the QoS flow in the QoS Flow Failed to Setup list
· Scenario 2: Update of redundant NG-RAN TNL

· The NG-RAN updates the redundant NG-RAN tunnel info to the 5GC

· Scenario 3: Removal of redundant NG-U TNL

· The 5GC doesn’t provide the redundant CN tunnel info to the NG-RAN and releases the corresponding QoS Flow(s) by during PDU Session Resource Modify procedure.

· Scenario 4: Xn-based handover for PDU session with two NG-U tunnels
· The source NG-RAN forwards the redundant transmission indicator for each QoS flow and provides the redundant CN tunnel info for redundant transmission to the target NG-RAN
· In the target NG-RAN, 

· if the target NG-RAN supports a redundant NG-U tunnel,, the target NG-RAN provides a redundant NG-RAN tunnel info to 5GC, and for each QoS flow requiring the redundant transmission,

· if the target NG-RAN resource can be allocated for the redundant transmission, the target NG-RAN accepts the QoS flow
· if not, the target NG-RAN includes the QoS flow in the QoS Flow Failed to Setup list.
· if not, the target NG-RAN doesn’t provide a redundant NG-RAN tunnel info to the 5GC and includes the QoS flow in the QoS Flow Failed to Setup list
To support the scenarios above, the following specification impacts are analysed:
· NG-C, TS 38.413
· Adding the Redundant UL NG-U UP TNL Information IE in the PDU Session Resource Setup Request Transfer IE, in the PDU Session Resource Modify Request Transfer IE and in the Path Switch Request Acknowledge Transfer IE

· Adding the Redundant DL NG-U UP TNL Information IE in the PDU Session Resource Setup Response Transfer IE, in the PDU Session Resource Modify Indication Transfer IE, in the Path Switch Request Transfer IE and in the Handover Request Acknowledge Transfer IE

· Adding the Redundant Transmission Indicator IE in the QoS Flow Level QoS Parameters IE

· Xn-C, TS 38.423

· Adding the Redundant UL NG-U UP TNL Information IE in the PDU Session Resources To Be Setup List IE

· Adding the Redundant Transmission Indicator IE in the QoS Flow Level QoS Parameters IE
· E1, TS 38.463

· Adding the Redundant UL NG-U UP TNL Information IE in the BEARER CONTEXT SETUP REQUEST message and in the BEARER CONTEXT MODIFICATION REQUEST message
· Adding the Redundant DL NG-U UP TNL Information IE in the BEARER CONTEXT SETUP RESPONSE message, in the BEARER CONTEXT MODIFICATION RESPONSE message and in the BEARER CONTEXT MODIFICATION REQUIRED message
· Adding the Redundant Transmission Indicator IE in the QoS Flow Level QoS Parameters IE

Proposal: RAN3 agrees on the p-CRs as baseline CRs for TS 38.413, TS 38.423 and TS 38.463 respectively in [2], [3] and [4].
3
Conclusion
Observation 1: 5GC performs PDU Session Modification procedure to remove the redundancy tunnel and release the corresponding QoS Flow(s). 

Observation 2: If NG-RAN doesn’t support or allocate redundant NG-U tunnel for a PDU session, QoS flows for the PDU session, indicated as redundant transmission, shall be released.

Observation 3: If NG-RAN doesn’t allocate redundant transmission resource for QoS Flow(s) which is indicated as redundancy transmission, NG-RAN doesn’t need to set up the QoS Flow(s).

Proposal: RAN3 agrees on the p-CRs as baseline CRs for TS 38.413, TS 38.423 and TS 38.463 respectively in [2], [3] and [4].
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