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1   Introduction
In the new WID for NR IIoT [1], one of the objectives is to support the up to 4 RLC entities for duplication as follows:
· 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].
This contribution analyse the potential impact from RAN3 perspective.
2   Discussion

Generally two issues are within RAN3 scope: additional tunnel setup and assistance information transfer to support the PDCP duplication with up to 4 RLC entities.   
2.1   Number of tunnels for duplication
Currently in Rel-15, two DRB level tunnels to support DL/UL packet duplication are setup over Xn and E1 interface. Then  for Rel-16 there are 2 alternatives to establish the duplicated tunnels:

· Option 1: Up to four tunnels. The receiving node sets up the correspondingly RLC entities according to the tunnel number.

This option increases the TNL tunnel numbers. Then the receiving node (e.g. DU for E1) maps one RLC entity to one tunnel. But this solution may result at the resource consumption with more than two tunnels given the fact the backhaul F1/Xn reliability is generally higher than Uu interface. 

For example, for CU/DU case as Figure 1 shows, up to four UP TNL tunnels are required to support the PDCP duplication. This requires in the UE CONTEXT SETUP REQUEST message, up to four UL UP TNL Information are included. And four DL UP TNL Information is included in the RESPONSE message. 
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Figure 1 PDCP duplication for CU/DU split scenario
For NR DC case as given in Figure 2, up to four TNL address may be setup between the node hosting PDCP and corresponding node. 


[image: image2.emf]CG

2

CG

1

PDCP

RLC RLC

MAC

1

RLC

MAC

2

RLC


Figure 2 PDCP duplication for NR DC scenario
· Option 2: Only Two tunnels. The receiving node sets up the RLC entities based on explicit indication.

For this option, the transmitting node can send all the duplicated data via two tunnels. Then taken CU/DU as an example, for DL, the DU copies packets to the corresponding RLC entities based on the channel condition, i.e. the DU can determine which RLC entities are activated. For UL, the DU copies the UL packets to the UL tunnel to the CU. 
Proposal 1: The following two options can be further studied to setup the duplicated tunnel.  
· Option 1: Up to four tunnels. The receiving node sets up the correspondingly RLC entities according to the tunnel number;
· Option 2: Only Two tunnels. The receiving node sets up the RLC entities based on explicit indication, and determines the activated RLC entities. 
2.2   Assistance information transfer
For option 1, in order to assist the DL PDCP duplication, the corresponding node may provide the PDCP duplication activation suggestion and/or the assistance information. On the basis of Rel-15 activation/deactivation command with two copies duplication, the corresponding node may signal the following information to support the duplication with more than 2 copies: 
· The RLC entities used for packet duplication activation suggestion;

· Different from a single bit in Rel-15 as suggested information, more bits is needed to indicate the suggested activated RLC entities. 
· The radio quality assistance information towards each RLC entity. 

· As described in TS 38.425, the Assistance Information Type and Radio Quality Assistance Information are indicated. And The DL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer in DL. In order to give the exact suggested assistance information, the radio quality assistance information towards each RLC entity may be required. 
Proposal 2: To assist the DL PDCP duplication, the corresponding node may signal the RLC entities (up to 4) used for packet duplication activation suggestion, and the radio quality assistance information towards each RLC entity;

3   Conclusion
In this contribution, we discussed packet duplication up to four RLC entities from RAN3 perspective, and the following observation and proposals are made. 

Proposal 3: The following two options can be further studied to setup the duplicated tunnel.  

· Option 1: Up to four tunnels. The receiving node sets up the correspondingly RLC entities according to the tunnel number;
· Option 2: Only Two tunnels. The receiving node sets up the RLC entities based on explicit indication, and determines the activated RLC entities. 
Proposal 4: To assist the DL PDCP duplication, the corresponding node may signal the RLC entities (up to 4) used for packet duplication activation suggestion, and the radio quality assistance information towards each RLC entity;
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