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1	Introduction
[bookmark: _Toc474247438]At RAN3 #107, it was agreed to enable multiple tunnels for DL multiplication, but with the assumption that a single one may still be used. Also, the number of additional tunnels was not quite decided (max no of new tunnels is 4, but only 2 are to be used?). 
In this paper, we review the situation once again.
2	Discussion
RAN2 has already agreed that “fully centralized” architecture is out-of-scope in Rel.16. The main reasoning for this was that assisting node has more complete and up-to-date information regarding its’ own legs, and thus should have some freedom to decide on usage of its’ own legs. 
Observation 1-1: The assisting node may choose to use a different setup of the transmission than suggested by hosting node.
Now, let us assume that assisting node has 3 RLC legs, and hosting node chooses to send one copy via leg #1.  Following the observation 1, assisting node should be still allowed to send a copy over leg #2 and/or leg #3 instead, or it could decide to send copies over leg #1 and additionally leg #2 and/or leg #3. However, if usage of separate tunnels for each RLC leg is mandated this would not be possible, unless hosting node would send copy for legs #2 and #3 as well. 
Observation 1-2: In order to give the assisting node freedom to choose the optimal RLCs, the hosting node must always send a copy of a PDU over all the allocated tunnels. 
Assisting node has currently no means to estimate whether it could send less copies than suggested by hosting node (e.g. it does not know how many copies will be sent by hosting node, or what is the quality of hosting node legs). Thus, assisting node would likely send a copy over all legs also when transmission of less copies was intended.
Observation 1-3: Usage of separate tunnels will inevitably result in unnecessary transmissions over Uu interface.
Nokia contributions [1] for PDCP duplication efficiency have shown that sending unnecessary copies over Uu leads to significant reduction in reliability already at fairly low URLLC loads due to increased interference and increased scheduling delays.
Observation 1-4: Mandating separate tunnels may result in reduced Xn efficiency, reduced air-interface efficiency, and reduced reliability. 
Proposal 1: Usage of a separate tunnel per RLC entity for transmission of copies in DL is optional.
The current version of the BL CR enables the “Additional PDCP Duplication TNL List”, but seems to do it incorrectly: the list of tunnels is added per a PDU session to be set up, not per DRB. Such usage disables differentiating traffic coming for different DRBs. Therefore, the implementation must be corrected anyway.
Observation 2-1: The current implementation is wrong even if multiple tunnels are to be enabled.
Also, the new tunnels are added with criticality “ignore”. This means the node initiating the multiplication will not be notified that the receiver does not support the feature. Therefore, the initiator will have to use the “classic” tunnel for UL and DL anyway, just for the compatibility reasons (“use” means sending at least one copy of each PDU via the Rel.15 tunnel).
Observation 2-2: For compatibility reasons, at least one copy of each PDU will have to be sent via the Rel.15 tunnels.
The above means the decision if a single or multiple tunnels is to be used will be up to the node sending the data, while the decision to enable it will be up to the node offering tunnels endpoints. Of course, if the single tunnels is used, some way of coordination is needed for DL, so that the assisting node knows up to how many copies it may send to the UE. 
Proposal 2: The BL CR is reformulated so to make it clear the new tunnels are addition to the existing Rel.15 tunnel and the feature is backward-compatible.
Proposal 3: Discussion on the coordination of DL and UL multiplication to be continued in the appropriate agenda.
3	Conclusions
In this paper, we’ve analysed the decision made at the last meeting concerning enabling additions tunnels for multiplication over up to 4 RLCs and we observe that using separate tunnels will inevitable lead to sub-optimal resource utilization over the radio network. Therefore, we propose:
Proposal 1: Usage of a separate tunnel per RLC entity for transmission of copies in DL is optional.
Furthermore, we observe that the way the tunnels were introduced was technically wrong and has to be amended. Also, using of the legacy tunnels is necessary. Therefore:
Proposal 2: The BL CR is reformulated so to make it clear the new tunnels are addition to the existing Rel.15 tunnel and the feature is backward-compatible.
A correction to the tunnel implementation is proposed in [2].
Of course, this requires some coordination between the MN and the SN. This, however, shall be discussed in the other agenda item:
Proposal 3: Discussion on the coordination of DL and UL multiplication to be continued in the appropriate agenda.
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