[bookmark: _Hlk519580081]3GPP TSG-RAN WG3 Meeting #107-bis-e	R3-201664
E-meeting, 20-30 Apr 2020

Agenda item:	17.2.2
Source:	Nokia, Nokia Shanghai Bell
Title:	Coordination of UL and DL transmission for multiplication over up to 4 RLCs
Document for:	Discussion

1	Introduction
[bookmark: _Toc474247438]At RAN2 #108, an LS was sent to RAN3 (received at RAN3 #107), where RAN2 asks to enable signaling needed to coordinate UL multiplication for IIoT [1]:
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.
Also, at the RAN3 #107 meeting, it was agreed to enable extra tunnels for UL and DL transmission, but with the option to use only a single tunnel.
In this paper, we analyse the requirements for UL and DL.
2	Discussion
2.1	UL
The LS does not explain technical merits of the solution agreed in RAN2. Its principles can however be summarised as follows:
· The new MAC CE defines which how many RLC entities are active in the UE during multiplication.
· One RLC is always active in MCG; therefore, remaining 3 RLCs may be split between SCG and MCG.
· The MAC CE may be sent either from the MN or the SN, but defines RLCs used in both nodes.
· Both nodes need to know currently configured MAC CE.
· The new MAC CE may be changed at the ms-level.
The above requirements from RAN3 perspective may not be feasible: delay introduced over Xn does not allow to make sure MAC CE is in sync between the MN and the SN. Even the user plane is too slow for ms-level synchronisation (plus, it is unreliable, so synchronisation could not be assumed anyway).
Observation 1-1: The solution defined in RAN2 is not feasible in realistic deployments.
However, the problem may be easily circumvented, if MAC CE in DC operation is split: 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.
Observation 1-2: The solution becomes perfectly feasible, if it is amended a little bit, so that each node may control own RLCs.
Obviously, the decision must be made in RAN2. Nonetheless, RAN3 may tentatively agree signalling needed for such modified solution and inform RAN2 about the discussion and conclusions.
Proposal 1-1: It is proposed to enable signalling where the nodes coordinate which RLCs each of them controls.
It is necessary to consider which node shall be responsible for the split. From the multiplication perspective, it does not really matter: the best UL links should be utilised, but neither of the nodes has full picture. Therefore, considering that MAC CE is a per-DRB configuration, it seems natural that the decision is made in the hosting node. Then, for the sake of simplicity, at this stage it seems enough that such decision is communicated to the assisting node – negotiations would be too complicated and hard to conclude (as discussed above, neither node has the information if the demands of its peer are indeed justified). Obiously, such decision should be a subject of modification using either of the modification procedures.
Proposal 1-2: It is the hosting node to decide about the split of RLCs in the UE between the MN and the SN.
2.1	DL
In a paper provided to the last meeting [2], it was explained that partial coordination is needed for DL multiplication:
1) If no coordination is assumed, the MN and the SN may try to configure in total more than 4 RLCs towards the UE.
2) If the hosting node directly controls the assisting node, it may fail to follow fast changes in the radio quality.
3) However, the hosting node shall be able to provide the min number of copies to be sent to the UE to guarantee certain redundancy.
Proposal 2-1: For DL multiplication, a solution is enabled that allows the hosting node to inform the assisting node about the min and max number of copies to be sent towards the UE.
In [1], also enhancements needed for the Assistance Information were discussed. Currently Assistant Information Data (PDU Type 2) can be provided by Assisting Node to aid Hosting Node in the user plane management and optimization procedures of PDCP duplication. However, such Assistance Information Data (comprising average CQI, average HARQ failure, average HARQ Retransmissions, DL radio quality index, UL radio quality index, and power headroom report) is specified to be provided per DRB only i.e. not per RLC entity. Assistance information could be used to decide how many RLC entities should be activated at minimum. Thus, assistance information should be provided separately per each RLC entity. Otherwise Hosting Node can not reliably compare all configured legs between each other and make best possible decision about number of active legs and how number of transmitted copies should be shared between Hosting Node and Assisting Node.
Proposal 2-2: Assistance Information Data to be provided with respect to each RLC entity associated at the Assisting Node.
3	Conclusions
In this paper, we have analysed the requirements for both, the UL and the DL. For UL, we started from the LS received from RAN2 and observed that from RAN3 perspective, the assumed solution is not feasible, but may become one, if modified a little. Therefore, we make following proposals:
1-1)	It is proposed to enable signalling where the nodes coordinate which RLCs each of them controls.
1-2)	It is the hosting node to decide about the split of RLCs in the UE between the MN and the SN.
For DL, the situation is simpler and the proposals are as follows:
2-1)	For DL multiplication, a solution is enabled that allows the hosting node to inform the assisting node about the min and max number of copies to be sent towards the UE.
2-2)	Assistance Information Data to be provided with respect to each RLC entity associated at the Assisting Node.
A TP implementing the proposal related to the DL and a tentative solution for UL are proposed in [3], the support for the Assistance Information is proposed in [4], while the LS to RAN2 where RAN3’s concerns and the tentative solution are presented is proposed in [5].
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