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Introduction
According to last RAN#83 meeting, the WI for NR IIoT has already been approved. One of the main objectives of this WI is to discuss NR PDCP duplication enhancements, with detailed objectives as follows,
The detailed objectives for NR PDCP duplication enhancements are:
· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].

This contribution provides some considerations on the interface enhancements for PDCP duplication with more than 2legs.
Discussion
Based on the current progress of RAN3 and RAN2, a PDCP entity could be configured with up to 4 RLC entities in scenarios with NR CA and NR only DC+CA. More specifically, the scenarios can be further divided into four cases:
Case 1: NR CA case, with at most 4 RLC entities configured in one node.


Case 2: NR DC+CA case, with 2 RLC entities configured in the node having PDCP while 2 in another node.


Case 3: NR DC+CA case, with 1 RLC entity configured in the node having PDCP while 3 in another node.


Case 4: NR DC+CA case, with 3 RLC entities configured in the node having PDCP while 1 in another node.


Case 5: NR CA case, with 4 RLC entities configured in one node while PDCP is in another node.


For all cases, a total of up to 4 TNL tunnels should be setup and maintained by Xn and F1 interfaces. The latest versions of TS38.423 [1] and TS38.473 [2] indicate that at most 2 TNL tunnels can be established for PDCP duplication by Xn and F1 interfaces. Therefore, the current Xn and F1 interfaces may have to be updated to support at most four TNL tunnels used for PDCP duplication. However, there’s still no discussion on whether to support all five cases mentioned above.
Observation 1: To support PDCP duplication with up to four RLC entities configured, at most four TNL tunnels might be configured for Xn and F1.
Observation 2: There is still no discussion on whether to support all five cases mentioned above in NR IIoT.
If all of the above mentioned cases are identified as valid scenarios, the TNL related IEs should be changed in corresponding messages. For F1 interface, in order to support CA duplication with up to 4 legs, the maximum value of maxnoofDLUPTNLInformation and maxnoofULUPTNLInformation should be changed from 2 to 4 in UE Context Setup/Modification related messages in TS38.473; while for Xn interface, the situation is a little bit complex: in current spec, when configuring two TNL tunnels for PDCP duplication, the UP TNL information for two tunnels is provided by two distinct IEs, e.g. for PDU Session Resource Setup Response Info-MN terminated IE specified in TS38.423, the detailed IE is given as follows [1],
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DRBs Admitted List
	
	1
	
	

	>DRBS Admitted Item
	
	1 .. <maxnoofDRBs>
	
	

	>>DRB ID
	M
	
	9.2.3.33
	

	>>SN DL SCG UP TNL Information
	M
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node GTP-U tunnel endpoint(s) of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs.

	>>secondary SN DL SCG UP TNL Information
	O
	
	UP Transport Parameters 9.2.3.76
	S-NG-RAN node GTP-U tunnel endpoint(s) of the DRB’s Xn transport at its Lower Layer SCG resource. For delivery of DL PDUs in case of PDCP duplication.

	>>LCID
	O
	
	9.2.3.70
	LCID for primary path if PDCP duplication is applied



From the IE table listed above, we obtain that two distinct IEs are defined for two tunnels used for PDCP duplication. As a result, in order to support such as Case 5 when Node 1 is the MN, two more TNL information related IEs should be specified, which needs to be extended to all PDU Session Resource Setup/Modification Request/Response Info related IEs within S-Node Addition/Modification related messages in TS38.423.
Observation 3: The potential update of the involved interfaces (Xn and F1) will be highly dependent on the supported use cases.
Proposal 1: RAN3 is kindly asked to discuss the supported scenarios to support PDCP duplication with more than 2 legs.
Proposal
The paper discusses the potential interface support for PDCP duplication with more than 2 legs, and observations and proposal are listed as below,
Observation 1: To support PDCP duplication with up to four RLC entities configured, at most four TNL tunnels might be configured for Xn and F1.
Observation 2: There is still no discussion on whether to support all five cases mentioned above in NR IIoT.
Observation 3: The potential update of the involved interfaces (Xn and F1) will be highly dependent on the supported use cases.
Proposal 1: RAN3 is kindly asked to discuss the supported scenarios to support PDCP duplication with more than 2 legs.
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