[bookmark: _Toc64436179][bookmark: _Toc33937288][bookmark: _Toc33937155][bookmark: _Ref32174894][bookmark: _Ref32174880][bookmark: _Toc466348853][bookmark: _Toc466346620][bookmark: _Toc451844181][bookmark: _Toc436619251][bookmark: _Toc436619014][bookmark: _Toc201556294]3GPP TSG RAN WG2 Meeting #107 	R2-1908845
[bookmark: _GoBack]Prague,CZ, 26-30 Aug 2019
Title:	Multiconnectivity and split PDCP impact
Source: 	Thales 
Type:	Discussion
Document for:	Discussion 
Agenda Item:	11.6.3.3
Study Item: 	FS_NR_NTN_solutions: Study on solutions for NR to support non-terrestrial networks (NTN)

1. [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
This contribution analyzes the impact of Multiconnectivity over PDCP involving NTN-based NG-RAN.
1. Multiconnectivity involving NTN-based NG-RAN
Multiconnectivity involving NTN-based NG-RAN is defined as an UE with simultaneous connectivity  to a 5GCN via two different radio access technologies (RAT), one of them being an NTN based NG-RAN. This technology allows wider bandwidths by connecting two base stations in a master/secondary relationship and performing transmission and reception using multiple component carriers (radio signals).
TR38.821 proposes multiple architectures for multi-connectivity NTN based NG-RAN:
· Multi-connectivity involving transparent NTN-based NG-RAN and cellular NG-RAN
· Multi-connectivity involving two transparent NTN-based NG-RAN
· Multi-connectivity involving regenerative NTN-based NG-RAN (gNB-DU) and cellular NG-RAN
· Multi-connectivity involving two regenerative NTN-based NG-RAN (gNB on board)
Multi-connectivity, the UE is simultaneously connected to two different gNBs, a master and a secondary. The master and secondary gNB are connected via a non-ideal backhaul and operate on different carrier frequencies.
The radio protocol architecture allows the possibility of different types of radio bearers: (i) MCG (Master Cell Group) bearer served by Master gNB alone; (ii) SCG (Secondary Cell Group) bearer served by the Secondary gNB alone, and (iii) split bearers, radio bearers served by both the Master and Secondary gNB. For the control plane perspective, the Master gNB is responsible for maintaining the RRC connection of a UE.  The data split between the two bearers is configured thanks to the parameter ulDataSplitThreshold. 
Multi-connectivity involving NTN based NG-RAN can mix very different NG-RAN in terms of latency and performances. This would limit the split bearer configuration as the network will not be ready to compensate for the delay difference in terms of buffering or packet transmission control.
Our recommendation is to always separate the traffic between the two radio access (master and slave) following the SDAP QoS flow classification. The split bearer data transmission for the same traffic flow will imply additional impacts at UE level as for example: buffers definition to compensate for the delay difference experienced between NTN and cellular based NG-RAN and additional mechanisms for packet reordering.
The only scenario for which the multi-connectivity split bearer could be consider would be when the two NG-RAN NTN access feature similar latency characteristics (e.g. two consecutive LEO regenerative satellites). In such case, adaptions to NR protocol will be required such as additional configuration settings for ulDataSplitThreshold. This is FFS.
Observation 1: Multi connectivity involving at least one NTN and one cellular based NG-RAN cannot support a split bearer configuration. 
Proposal 1: Multi connectivity involving at least one NTN and one cellular based NG-RAN can be supported using two distinct MCG and SCG bearers assigned respectively to each NG-RAN node. Splitting of the traffic between the two radio access (master and slave) can be made using the SDAP QoS flow classification. 
Proposal 2: Multi connectivity involving two NTN based NG-RAN with similar latency characteristics can be supported using split bearer configuration. This is FFS.
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