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1. Introduction
The UL PDCP duplication for MR-DC was discussed at previous meetings with the following minutes. 
	RAN3-113-e meeting: 
Solutions on the on the table:
· Sol1: indicate MAC entity control
· Sol2: Radio Quality information exchange
· Sol3: all RLC status exchange
· Sol4: partial RLC status exchange 
Find the compromised solution? 
To be continued...

RAN3-112-e meeting: 
The topic is to be discussed in TEI17. No RAN2 impact is expected. it is understood that we do not challenge the status quo for Rel-16.



Note during the R16 IIOT WI, it was concluded that no standard-defined network coordination to support the UL PDCP duplication in [1]. This document further discusses the assistance information for UL duplication coordination. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Each node of MAC entity can control all secondary RLC entities by itself
The latest TS 38.300 already captured the basic UL dynamic PDCU duplication by the MAC CE as follows. 
	After the configuration, the PDCP duplication state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).
……
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. Primary RLC entity cannot be deactivated



It can be observed that the MAC CE controls all the secondary RLC entities either at the MN or at the SN side. This is also captured in the MAC CE format in the latest TS 38.321. 
Also in RAN2#110 meeting, it is clearly agreed that for R16 IIoT: 
	· The UE just follows the received MAC CE, even if the RLCi field belongs to the other node. No specification change is required.



Therefore from RAN3 perspective, there is no need to change this principle, which was also agreed at last RAN3-112-e meeting as follows. 
· The topic is to be discussed in TEI17. No RAN2 impact is expected. it is understood that we do not challenge the status quo for Rel-16.
Proposal 1: RAN3 will not change current PDCP duplication behaviour where each MAC entity can control all Secondary RLC entities either at the MN or at the SN side. 

2.2 Potential solutions
2.2.1 Solution 1: indicating MAC entity control
This was proposed in [2], where the PDCP entity indicates when the assisting node can use the Rel-16 MAC CE. Typically, for SN terminated PDCP, the indicator is used to indicate whether the M-NG-RAN to perform MAC CE control; For MN terminated PDCP, the indicator is used to indicate whether the S-NG-RAN to perfrom MAC CE control. But we see many disadvantages as follows. 
-	It cannot ensure the high-reliability. In case one connection is poor (assuming the connection with PDCP entity node), the other node can not send the MAC CE to activate the PDCP duplication. 
-	Lack of flexibility. Each node should have its own decision to activate/deactivate to ensure URLLC services performance based on its channel/load status. But this solution limits to a single node (the PDCP entity node) to control the MAC-CE. 
-	Still blind activation/deactivation command without the knowledge of another link. Then it comes with resource waste, or even worse long latency
In combination of proposal 1, this solution seems not expected for R17 IIoT work.
Proposal 2: Solution 1 (only single node controlling MAC CE duplication command) is not considered for IIOT R17. 

2.2.2 Solution 2: UL duplication coordination assistance information
As discussed above, several alternatives are proposed for the UL duplication coordination. One feasible solution is to reuse the radio quality assistance information defined for Rel-15 DL duplication for Rel-16 UL duplication. Currently the Assistance Information Type already defines several information as follows, wherein the UL radio quality index, and the power headroom report can be used for UL in addition to other useful information. Hence this assistance information type can also be used for uplink. In order to differentiate that DL and UL duplication,  an additional ‘Assistance Info. Ind per RLC for UL’ is needed. 
	5.5.3.38	Assistance Information Type
Value range: {0=UNKNOWN, 1=Average CQI, 2=Average HARQ Failure, 3=Average HARQ Retransmissions, 4= DL Radio Quality Index, 5= UL Radio Quality Index, 6= Power Headroom Report, 7-228=reserved for future value extensions, 229-255=reserved for test purposes}.



As the following figure shows, in case of CU/DU architecture,  there may need to transfer multiple radio quality assistance information per RLC entity in a single GTP-U tunnel. For example, the radio quality assistance information of two secondary RLC entities need to be transferred from the DU1 to the DU2. Hence the logical ID should be added. 

Proposal 3: For solution 2, reuse the radio quality assistance information for UL duplication coordination with new indicator and the LCH ID in the ASSISTANCE INFORMATION DATA (PDU Type 2). 
In addition, this information for the UL assistance information per RLC entity needs to be included in the PDU Type 0 from the DU2 to the DU1. 
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Figure 3 PDCP duplication for NR DC scenario and CU/DU split
Proposal 4: For solution 2, add the Radio Quality Assistance Information and the LCH ID in the DL USER DATA (PDU Type 0). 
2.2.3 Potential way forward
The solution2/3/4 are relying on the User Plane-based indication. For example, solution2 replies on the radio quality information exchange, while solution 3/4 exchanges the full/partial exact RLC status exchange.
For solution 3 and 4, in case each node updates its duplication state of all/partial RLC entities, it should notify another node. This dynamic exchange RLC state seems already discussed in R16.The additional latency and possibly outdated transfer should be considered further. One possible way is to define the UL duplication suggestion information per RLC entity similar to the DL duplication activation suggestion command in R15.
Whether the combination of solution 2/3/4 is necessary or not, RAN3 can further discuss in detail if solution 2 is adopted. 
Proposal 5: RAN3 can further discuss the combination of solutions 2/3/4 if solution2 is adopted.
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Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: _Toc423020280]RAN3 will not change current PDCP duplication behaviour where each MAC entity can control all Secondary RLC entities either at the MN or at the SN side. 
Proposal 2: Solution 1 (only single node controlling MAC CE duplication command) is not considered for IIOT R17. 
Proposal 3: For solution 2, reuse the radio quality assistance information for UL duplication coordination with new indicator and the LCH ID in the ASSISTANCE INFORMATION DATA (PDU Type 2). 
Proposal 4: For solution 2, add the Radio Quality Assistance Information and the LCH ID in the DL USER DATA (PDU Type 0). 
Proposal 5: RAN3 can further discuss the combination of solutions 2/3/4 if solution2 is adopted.

The CR is provided in [4]. 
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