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Introduction
In last RAN3 meeting, the dynamic control of PDCP on both DL and UL has be discussed and the below discussion output is captured in the summary R3-202703[1]: 
Agreement:

 Introduce the DL radio quality assistance information provided per RLC

Issue list: 
1. Which node controls the UL duplication activation of RLC entity? 

2. Assistance information exchange between RLC entities for UL duplication

- UL PDCP duplication activation state

- UL Radio quality index

- UL PDCP duplication activation suggestion

- Assistance information per RLC

3. Initial UL duplication configuration

- The number of allowed activated RLC entities from the hosting node to assisting node, fixed number or range?

- Which node determines the initial UL activation state?

4. Introduce the DL activation suggestion

- per RLC

- per DRB

5. How to implement the agreement Introduce the DL radio quality assistance information provided per RLC in spec

- introduce the flag for per RLC report 

- Just update the text description without flag

- Whether we use one data frame for one RLC report or combine all the report of RLC entities in one data frame

This contribution will further discuss these issues and provide corresponding proposals.
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Discussion
2.1     UL duplication

For the UL duplication, we didn’t get any agreement in last meeting. But the major issues are identified.

2.1.1 Network coordination for UL PDCP duplication
The first issue is addressing the RAN2 LS[2]. 

For uplink PDCP duplication enhancement, RAN2 has decided to support up to 4 legs for a DRB with possibility of DC+CA architecture, wherein the 4 legs configured for a DRB could be distributed across both MCG and SCG, so the number of RLC entities corresponding to one CG could be 1, 2, or 3 under this framework.

Additionally, RAN2 has also agreed to introduce a new MAC control element (MAC CE) that allows the network to dynamically control the activation state of up to 3 RLC entities configured for a DRB, that are distributed across two nodes in cases of DC+CA architecture. Therefore, for a gNB to construct and issue such MAC CE in such situations, some information exchange relating to the RLC entities between the two gNBs may be needed, especially when the other gNB has 2 or more RLC entities for this DRB.
In light of this, RAN2 made the following agreement:

•
Network coordination is beneficial for PDCP duplication in the uplink in NR-DC/CA architectures.

RAN2 would like to request RAN3 to take the above agreement into consideration.
There two kinds of solution discussed in the meeting. 

1. Each node controls its own part of the MAC CE
The analysis is in R3-201664[3]. We quote some main idea as below. the solution is captured as item 1 in above issue list: Which node controls the UL duplication activation of RLC entity? 
each node controls its own part of the MAC CE. Then, the nodes may coordinate regions (i.e. which RLCs are controlled by which node) and then each of them may control “own” RLCs. At the UE, the impact will be minimal: instead of applying the MAC CE as received, it would have to combine MAC CE from the MN with the one from SN thus obtaining the actual configuration.
2. Exchange some assistant information between two nodes.

The solution is captured as item 2 in issue list: Assistance information exchange between RLC entities for UL duplication. The proposed information is listed as sub items.
These two solutions are mutually exclusive. If we choose any one, another one can be discarded. The first one is little RAN3 impacted and looks simple. But we need to talk with RAN 2 if they can support this solution. According the current RAN2 agreement, the UE applies the MAC CE commands regardless of their origin (MCG or SCG). Considering only one meeting left for this WI, we propose that we may discuss this solution in future release. Also there some issues in this solution. E.g. if only one RLC in one node, how and why this node decide activate the only one RLC duplication of the UL data transmission. It should consider ask another node to activate one or more RLC when its only one RLC has some reliability issue. So we need more time to study the complete solution.    
Proposal 1: Discuss the solution about each node controls its own part of the MAC CE in future release. 
Now we focus on the solution 2. In this solution, we agree to exchange some information between two nodes for assisting the node duplication decision making. It may address the RAN2 LS some information exchange relating to the RLC entities between the two gNBs may be needed, especially when the other gNB has 2 or more RLC entities for this DRB. During the discussion, the below three kinds of information are suggested:

a) UL Radio quality index

b) UL PDCP duplication activation state

c) UL PDCP duplication activation suggestion
For the first one a), it looks that all companies agree to have it in last meeting. This information already included in Radio Quality Assistance Information in ASSISTANCE INFORMATION DATA (PDU Type 2). The left issue is how to modify the spec. This information should be included in both DL USER DATA (PDU Type 0) for MN to SN and ASSISTANCE INFORMATION DATA (PDU Type 2) for SN to MN. The information should be provided per RLC same as DL Radio quality index. But information provided from the hosting node cannot link to the tunnels on the interface. It should be differentiated in RLC identified by LCID. 
Proposal 2: Introduce the UL Radio quality index per RLC in both DL USER DATA and ASSISTANCE INFORMATION DATA    

For the second one b), some companies comment on it. The interface is too slow for synchronisation of the MAC CE command. As we discussed in the last meeting, this information is not for command generating. It just informs other node the current state of the duplication activation. The received node takes it into account when it wants to perform the duplication activation. The information is not directly used for generate the MAC CE, because the sending node already send the MAC CE to UE. Others, the duplication state will not change frequently. Also in R15 RAN3 spec, the MN send the initial activate state to SN when it configured the duplication. I.e. it is useful and workable for the state exchange from RAN3 point view.  Following the same principle, we may introduce the subsequently state exchange follow the initial one. In R16 the information should be exchange between nodes in two directions. Because the MAC CE is sent to UE per DRB, we may provide the state of the whole DRB in one data frame.  
Proposal 3: Introduce the UL PDCP duplication activation state in both DL USER DATA and ASSISTANCE INFORMATION DATA    

For the third one c), it should come from the idea of sending the “DL PDCP duplication activation suggestion”. But when we study the DL PDCP duplication activation suggestion, we find it is different from the UL. Also based on what‘s the information for suggestion generated is not clear. It should consider the duplication activation state and radio quality etc. The willing level of suggestion for each RLC is not different for different radio quality. Another, the suggestion information should include the current duplication state because we need avoid the hosting node deactivate the suggestion providing node already activated RLC but activate another not activated one. So it is better provide radio quality and current state to the hosting node, then hosting node make decision based on this information. Furthermore, if we want to provide suggestion, we should provide the package information include radio quality and duplication current state.  
Proposal 4: If UL suggestion provided, the information package should include radio quality and current duplication state
2.1.2 Initial UL duplication configuration 
In R15 RAN3 spec, the MN sends the initial duplication activation state to SN when it configures the DC. In R16, we discuss whether it is needed and how works in last meeting. In RAN2 spec, it follows the same mechanism in R15 as described in 38.300. 
When configuring duplication for a DRB with more than one secondary RLC entity, RRC also sets the initial state of each of them (i.e. either activated or deactivated). Subsequently, a MAC CE can be used to dynamically control whether each of the configured secondary RLC entities for a DRB should be activated or deactivated, i.e. which of the RLC entities shall be used for duplicate transmission.
The hosting node already set the initial state of the UL duplication RLC when it configures the duplication. It means that the MN already decides which RLC is activated. But one question is what the usage for the initial state transferring to SN node. If we agree that exchange the duplication state between two nodes, this is may be the first one and subsequently use the UP data to transferring the state as we discussed above. If we will not agree exchange the duplication state, the first one through the CP is also not needed.

For the aim to assisting the node to make decision on the duplication activation, the state exchanging looks benefit.  So follow the R15 mechanism, MN sends the initial state to SN. If the SN cannot meet the duplication activation request, the SN may trigger one renew MAC CE sending to UE.   
Proposal 5: MN sends the initial UL duplication activation state of each configured RLC to SN

2.2     DL duplication

For Introduce the DL activation suggestion, almost companies agree to have it. The left concern is providing it per DRB or per RLC. When the hosting node perform the DL duplication, it is better that it has the whole picture about the DL duplication activation suggestion of the DRB. If providing the suggestion in different RLC entities data frame, the hosting may wait all the RLC data frame arrival.

Proposal 6: Introduce the DL activation suggestion per RLC and carry all the RLCs’ suggestion of the whole DRB in one data frame of any RLC entities
In last meeting, we got agreement on Introduce the DL radio quality assistance information provided per RLC. But how to implement is opened, it is described in above item 5 in issue list.

- introduce the flag for per RLC report 

- Just update the text description without flag

- Whether we use one data frame for one RLC report or combine all the report of RLC entities in one data frame

If we introduce one flag, it is more clearly and future proof and not depend on the Xn tunnels. If we don’t introduce the flag and just update the text, it could work based on the tunnels defined. For the third one, we propose use one data for one RLC. Keeping simple and little spec impacted, only update the text part is enough.
Proposal 7: Just update the text description without flag for introducing the DL radio quality assistance information provided per RLC
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Conclusion

In the present contribution we make the following observations and proposal:

Proposal 1: Discuss the solution of each node controls its own part of the MAC CE in future release. 
Proposal 2: Introduce the UL Radio quality index per RLC in both DL USER DATA and ASSISTANCE INFORMATION DATA    

Proposal 3: Introduce the UL PDCP duplication activation state in both DL USER DATA and ASSISTANCE INFORMATION DATA    

Proposal 4: If UL suggestion provided, the information package should include radio quality and current duplication state
Proposal 5: MN sends the initial UL duplication activation state of each configured RLC to SN

Proposal 6: Introduce the DL activation suggestion per RLC and carry all the RLCs’ suggestion of the whole DRB in one data frame of any RLC entities
Proposal 7: Just update the text description without flag for introducing the DL radio quality assistance information provided per RLC
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