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1   Introduction
In the new WID for NR IIoT [1], one of the objectives is to support dynamic control for duplication. Last RAN2#106 agreed for PDCP duplication enhancement as follows:
· Intention is that Copies are sent on different legs 

· Dynamic Network control of DRB duplication is by MAC CE

· By the MAC CE, Network to control which of the configured RLC entities that is/are active

· Support the case that no of copies = no of active RLC entities

This contribution analyse the potential impact from RAN3 perspective.
2   Discussion

As captured in TR 38.825, the followings give the basic PDCP duplication operations. 
	· PDCP duplication support a configuration delivering up to 4 copies.

·  Up to 4 RLC entities/legs per bearer are possible to configure by RRC for PDCP duplication

· The NW can dynamically control (MAC CE or similar) how a set or subset of configured RLC entities or legs are used by the UE for PDCP duplication. This does not preclude other methods of leg selection. 

· The architectural combinations supported for the work on PDCP duplication enhancements are CA, DC(NR only) and DC+CA(NR Only)

· R2 assumes that For PDCP duplication, all RLC entities for a RB are configured using the same RLC mode.


Since the duplication increases overhead as well as protocol complexity, in order to achieve the good balance of resource overhead and reliability, the network can activate sub-set or all of the configured legs if more than 2 RLC channels are configured. 
Further in [1], the architectural combinations including CA only and NR-DC in combination with CA are supported. Typically, for NR DC case as given in Figure 1, there are many duplication scenario between the node hosting PDCP and corresponding node. 
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Figure 1 PDCP duplication for NR DC scenario

Even the MCG terminated SCG bearers can be considered. From point view of RAN3，all the above scenarios can be supported. In addition, for MN terminated SCG bearer or SN terminated MCG bearer, all four RLC entities can be setup as well. 
Proposal 1: All kinds of duplication cases can be supported for DC+CA PDCP duplication case.

In R15 DC, both gNBs can send the PDCP duplication activation command to UE, and there is only one bit positon for one DRB in the duplication activation MAC CE to activate or deactivate duplication. The coordination between the gNBs is regarded as an inter-node implementation. 
For the NR R16 DC+ CA duplication, the exact duplication activation MAC CE is up to RAN2 design. In [3], most companies support the duplication activation MAC CE controls all the associated RLC entities for one DRB in Figure 2. For example, there are 4 legs configured for the DRB while two legs are in MN and another two legs in SN.
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Figure 2 PDCP duplication MAC CE for NR DC scenario
From RAN3 perspective, there are two options as follows. 
· Option 1: Exchange LCH ID(s) and the radio conditions for one DRB between NG-RAN nodes.
For this option, the two NG-RAN nodes (e.g., between the MN and SN, or the two DUs at the same CU) should exchange the LCH ID(s), the radio conditions, or even the exact the activation or deactivation command. 
For this option, NG-RAN nodes exchanges the related radio conditions for the legs is needed. However this option has the following issues. Note that in Rel-15 it is left as inter-node internal implementation.  
· Additional backhaul overhead for node coordination;
· Less effective or even false indication considering the rapidly varying radio channel conditions and potential delay between the two NG-RAN nodes. 
· Option 2: No dynamic inter-node coordination but indicating RLC entity Number for each duplicated DRB.  
Similar to Rel-15, this option means that no specified inter-node coordination is need, and this can be left to inter-node implementation. Hence the duplication control command in each NG-RAN node is decoupled, and the UE will follow the latest command from the NG-RAN node. 
But due to the fact that at most four RLC entities can be used for packet duplication. As Figure 2 shows, the first 2 bits represent the configured two logical channels in MCG for the DRB, and ranked in the ascending order of the LCIDs. Then the following two bits represent the configured two logical channels in SCG, and also ranked in the ascending order of the LCIDs. This design depends on the exchanging of the number of RLC entities between the NG-RAN nodes. For example, the MN can decide the maximum of RLC entities that the SN can use, and notify the SN. This can be achieved by the number of tunnels in the context setup/modification procedure. 
Proposal 2: The NG-RAN node (e.g. the node hosting PDCP entity) can notify another NG-RAN node (e.g. the corresponding node) the number of RLC entities that it can configure by the number of duplicated tunnels. And no dynamic MN-SN coordination is needed.  
3   Conclusion
In this contribution, we discussed dynamic control of UL packet duplication from RAN3 perspective, and the following observation and proposals are made. 

Proposal 1: All kinds of duplication cases can be supported for DC+CA PDCP duplication case.

Proposal 2: The NG-RAN node (e.g. the node hosting PDCP entity) can notify another NG-RAN node (e.g. the corresponding node) the number of RLC entities that it can configure by the number of tunnels. And no dynamic MN-SN coordination is needed.  
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