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1 Introduction

In previous RAN3 meetings, the PDCP duplication over F1 has been agreed by introducing two DL/UL tunnels for intra-DU CA duplication.  Meanwhile, in RAN3#98 meeting, the support of new bearer type, i.e., MN terminated SCG bearer, has been agreed. However, the support of CA duplication of such bearer is not discussed. In this contribution, we will address this issue. 
2 Discussion 
After RAN3#98 meeting, two new bearer types are supported, i.e., MN terminated SCG bearer and SN terminated MCG bearer, as shown in Fig. 1. 
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Fig. 1 New bearer types

In previous RAN2 meetings, the following agreements are achieved for CA duplication:

Agreements

1:
CA packet duplication is not applied to LTE CA of EN-DC.

2: 
In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer. In the NE-DC case, CA packet duplication can only be configured for the MCG bearer.

3: 
In the NR-NR DC case, CA packet duplication can only be configured for non-split bearer.

Although the two new bearer types are not considered at that time, the above agreements can be naturally applied to them:

1) For NG-EN-DC case, CA packet duplication can only be configured for SCG bearer 

With this, the MN terminated SCG bearer can support CA packet duplication, and the duplicated packets can be transmitted over Xn via two tunnels. 

2) For NE-DC case, CA packet duplication can only be configured for the MCG bearer 

With this, the SN terminated MCG bearer can support CA packet duplication, and the duplicated packets can be transmitted over Xn via two tunnels. 

3) For NR-NR DC case, CA packet duplication can only be configured for non-split bearer
With this, the MN terminated SCG bearer and the SN terminated MCG bearer can support CA packet duplication, and the duplicated packets can be transmitted over Xn via two tunnels.  

Proposal 1: CA duplication can be applied to:

· MN terminated SCG bearer for NG-EN-DC case

· SN terminated MCG bearer for NE-DC case

· MN terminated SCG bearer and SN terminated MCG bearer for NR-NR DC case 

Similar to F1 interface, the Xn interface should support to set up two DL/UL tunnels to support CA duplication. 
Proposal 2: two DL/UL tunnels can be set up over Xn to support CA duplication. 

3 Conclusions
In this contribution, we discussed the PDCP CA duplication support over Xn, and we propose
Proposal 1: CA duplication can be applied to:

· MN terminated SCG bearer for NG-EN-DC case

· SN terminated MCG bearer for NE-DC case

· MN terminated SCG bearer and SN terminated MCG bearer for NR-NR DC case 
Proposal 2: two DL/UL tunnels can be set up over Xn to support CA duplication. 

The corresponding stage 3 TP is given below.  
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---------------------------- Start of 1st TP ---------------------------
9.2.1.7
PDU Session Setup Response Info – SN terminated
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NG-U DL GTP Tunnel Endpoint at NG-RAN
	M
	
	GTP Tunnel Endpoint
<reference>
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs.
	–
	

	DRBs To Be Setup List
	
	1
	
	
	-
	

	>DRBS to Be Setup Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	<reference>
	
	
	

	>>SN UL PDCP GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	
	

	>> Additional SN UL PDCP GTP Tunnel Endpoint 
	O
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of packet duplication in CA.
	
	

	>>QoS Flows To Be Setup List
	
	1
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	-
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	<reference>
	
	-
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.2.2
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	
	

	QoS Flows Not Admitted List
	O
	
	QoS Flow List

9.2.1.5
	
	-
	

	DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
<reference>
	Identifies the Xn transport bearer used for forwarding of DL PDUs
Editor’s Note: Placeholder only, FFS
	–
	

	UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
<reference>
	Identifies the Xn transport bearer used for forwarding of UL PDUs
Editor’s Note: Placeholder only, FFS
	–
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is FFS. 

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is FFS


9.2.1.8
PDU Session Setup Info – MN terminated
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Bearer Type
	M
	
	<reference>
	Editor’s Note: IP, unstructured or Ethernet
	-
	

	DRBs To Be Setup List
	
	1
	
	
	-
	

	>DRBS to Be Setup Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>MN UL PDCP GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint <reference>
	
	
	

	>>Additional MN UL PDCP GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint <reference>
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of packet duplication in CA.
	
	

	>>RLC Mode
	
	
	9.2.2.12
	
	
	

	>>QoS Flows To Be Setup List
	
	1
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	-
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	<reference>
	
	-
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.2.1
	
	-
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is FFS. 

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is FFS.


9.2.1.9
PDU Session Setup Response Info – MN terminated
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRBs Admitted List
	
	1
	
	
	-
	

	>DRBS Admitted Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>S-Node DL SCG GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node GTP-U tunnel endpoint of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs.
	
	

	>>Additional S-Node DL SCG GTP Tunnel Endpoint 
	O
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node GTP-U tunnel endpoint of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs in case of packet duplication in CA.
	
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is FFS. 




---------------------------- End of 1st TP ---------------------------


---------------------------- Start of 2nd TP ---------------------------
9.2.1.11
PDU Session Modification Response Info – SN terminated
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU sessions Level QoS Parameters
	
	
	<reference>
	Includes QoS parameters to be modified
	-
	

	NG-U DL GTP Tunnel Endpoint at NG-RAN
	O
	
	GTP Tunnel Endpoint
<reference>
	S-NG-RAN node endpoint of the NG transport bearer. For delivery of DL PDUs.
	–
	

	DRBs To Be Setup List
	
	0..1
	
	
	-
	

	>DRBS to Be Setup Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	<reference>
	
	
	

	>>SN UL PDCP GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	
	

	>>Additional SN UL PDCP GTP Tunnel Endpoint 
	O
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of packet duplication in CA.
	
	

	>>QoS Flows To Be Setup List
	
	1
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	-
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	<reference>
	
	-
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.2.2
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	
	

	DRBs To Be Modified List
	
	0..1
	
	
	-
	

	>DRBS to Be Modified Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	<reference>
	
	
	

	>>SN UL PDCP GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	
	

	>>Additional SN UL PDCP GTP Tunnel Endpoint 
	O
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of packet duplication in CA.
	
	

	>>QoS Flows List
	
	1
	
	Overwriting the existing QoS Flow List
	-
	

	>>>QoS Flows Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	<reference>
	
	-
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.2.2
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	
	

	DRBs To Be Released List
	
	0..1
	
	
	-
	

	>DRBS to Be Released Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	<reference>
	
	-
	

	>>Cause
	O
	
	<reference>
	
	-
	

	QoS Flows Not Admitted to be Added List
	O
	
	QoS Flow List

9.2.1.5
	
	-
	

	QoS Flows Admitted to be Modified List
	O
	
	QoS Flow List

9.2.1.5
	
	-
	

	QoS Flows Not Admitted to be Modified List
	O
	
	QoS Flow List

9.2.1.5
	
	-
	

	QoS Flows Admitted to be Released List
	O
	
	QoS Flow List

9.2.1.5
	
	-
	

	DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
<reference>
	Identifies the Xn transport bearer used for forwarding of DL PDUs
Editor’s Note: Placeholder only, FFS
	–
	

	UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint
<reference>
	Identifies the Xn transport bearer used for forwarding of UL PDUs
Editor’s Note: Placeholder only, FFS
	–
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is FFS. 

	maxnoofQoSFlows
	Maximum no. of QoS flows. Value is FFS


9.2.1.12
PDU Session Modification Info – MN terminated
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Bearer Type
	M
	
	<reference>
	Editor’s Note: IP, unstructured or Ethernet
	-
	

	DRBs To Be Setup List
	
	1
	
	
	-
	

	>DRBS to Be Setup Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>MN UL PDCP GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint <reference>
	
	
	

	>>Additional MN UL PDCP GTP Tunnel Endpoint 
	O
	
	GTP Tunnel Endpoint <reference>
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of packet duplication in CA.
	
	

	>>RLC Mode
	
	
	9.2.2.12
	
	
	

	>>QoS Flows To Be Setup List
	
	1
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	-
	

	>>>QoS Flows To Be Setup Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	<reference>
	
	-
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	9.2.2.1
	
	-
	

	DRBs To Be Modified List
	
	0..1
	
	
	-
	

	>DRBS to Be Modified Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	<reference>
	
	
	

	>>MN UL PDCP GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint <reference>
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs.
	
	

	>>Additional MN UL PDCP GTP Tunnel Endpoint 
	O
	
	GTP Tunnel Endpoint <reference>
	M-NG-RAN node endpoint of a DRB’s Xn transport bearer at its PDCP resource. For delivery of UL PDUs in case of packet duplication in CA.
	
	

	>>QoS Flows List
	
	1
	
	Overwriting the existing QoS Flow List
	-
	

	>>>QoS Flows Item IEs
	
	1 ..  <maxnoof QoS Flows>
	
	Editor’s Note: It is FFS whether the corresponding node decides the “overall” QoS based on information of QoS flows mapped to it and whether mapping info is needed at all.
	EACH
	reject

	>>>>QoS Flow Indicator 
	M
	
	<reference>
	
	-
	

	>>>>MCG requested GBR QoS Flow Information 
	O
	
	GBR QoS Flow Information

9.2.2.2
	This IE contains GBR QoS Flow Information necessary for the MCG part. 
	
	

	DRBs To Be Released List
	O
	
	DRB List

<reference>
	
	-
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is FFS. 

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is FFS.


9.2.1.13
PDU Session Modification Response Info – MN terminated
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	DRBs Admitted to be Setup or Modified List
	
	1
	
	
	-
	

	>DRBS Admitted to be Setup or Modified Item IEs
	
	1 ..  <maxnoof DRBs>
	
	
	EACH
	reject

	>>S-Node DL SCG GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node GTP-U tunnel endpoint of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs.
	
	

	>>Additional S-Node DL SCG GTP Tunnel Endpoint 
	O
	
	GTP Tunnel Endpoint <reference>
	S-NG-RAN node GTP-U tunnel endpoint of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs in case of packet duplication in CA.
	
	

	DRBs Admitted To Be Released List
	O
	
	DRB List

<reference>
	
	-
	

	DRBs Not Admitted To Be Setup or Modified List
	O
	
	DRB List

<reference>
	
	-
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is FFS. 




---------------------------- End of 2nd TP ---------------------------
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