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1	Introduction
In this contribution a discussion of the NR-NR DC proposed architectural principles is discussed.
2	Background
In LTE-DC, when a UE is configured with DC, the MeNB maintains the RRC connection and the control plane connection towards the Mobility Management Entity (MME) is always terminated in the MeNB. Firstly, the MeNB totally controls the DC configuration; i.e. it is fully responsible for the mobility management within the SeNB (i.e. addition and removal of secondary cells, change of the primary SCell, change of the SeNB etc.) and generates and sends all the RRC messages to the UE. From a network and UE point of view, the SeNB cannot be addressed by the UE RRC and vice-versa. Secondly, the agreed model for splitting the UE capability between the MeNB and SeNB is based on the originating node transferring the total UE capability and its own configuration to the destination node. This principle hampered multi-vendor network interoperability because each node is required to comprehend the RRC configuration of the other node. In MR-DC, the MN and SN use completely different RRC specifications and expecting either node to comprehend the other nodes’ RRC was considered impractical. One of the main reasons to deviate from the LTE-DC design principles was to allow the MN and SN to function as independently as possible. The single overarching architectural principle guiding the standardization activity for MR-DC was the following: “The MN and SN should be capable of operating as independently as possible”. This was realized by supporting a dual RRC signalling architecture. The dual RRC control plane reference architecture model is shown in Figure 1 below for EN-DC:



Figure 1: EN-DC RRC signalling architecture
3	Architectural Options for NR-NR DC
3.1	Architectural option 1: NR-NR DC using Xn interface
[image: ]
Figure 3.1-1: NR-NR DC using Xn interface (i.e. ideal or non-ideal backhaul).
In Figure 3.1-1, the EN-DC CP architecture scheme is proposed to be reused with the MN and SN roles taken by the MgNB and SgNB respectively both based on the NR RRC specification. These two nodes are connected using the Xn interface and the guiding principle is the same, “MN and SN must be able to operate as independently as possible”. The following aspects need to be discussed further:
· SRB3
· One of the most important enhancement on the LTE DC control plane for MR-DC is the introduction of a direct signalling radio bearer (SRB) between the SN node and the UE; commonly referred to as the Secondary Cell Group (SCG) SRB. The main motivation to introduce SRB3 was to take advantage of the low latency of the SN radio leg (when the SN is NR) and allow the SN node to perform dynamic radio resource management in the form of radio reconfigurations, controlling the UE measurement setup and reporting behaviour. Radio (re)configurations allow the SN to alter the L1 and L2 parameters at the UE, for example to add or remove frequency carriers, update the discontinuous reception cycle, perform handovers within the SN etc. The measurement control interface allows the SN to control the setup and termination of radio measurements which allow the UE to continuously report mobile evaluated events to the network for maintaining the radio connection.
Proposal 1: Allow SN to be able to configure the SRB3 in NR-NR DC.
· Measurement control and reporting architecture
· In MR-DC, the SN performs mobility management of the radio access autonomously (e.g. NR in EN-DC) i.e. it is not required of the MN to setup the measurements or terminate measurement reports from the UE. Because of this decision, the MN neither is required to parse the measurement report nor decide upon the addition or removal of cells in the SN (and this includes nominating the PSCell) of another RAT. In fact, it is the SN that initiates the change of SN procedure, in contrast to LTE DC where the full responsibility was vested in the MeNB. In MR-DC the MN is also able to trigger the SN node change, for example due to load balancing triggers.
· It seems logical to retain the same principle for NR-NR DC
Proposal 2: Allow SN centric mobility management in NR-NR DC e.g. SN initiated SN change, SN initiated PSCell change etc. 
· UE capability signalling architecture
· A network needs to know the ability of a given UE in terms of various features it supports. The UE signals capability parameters (radio frequency, baseband, protocol layer, etc.) which are interpreted by the network and translated into a UE specific radio resource configuration. For MR-DC, the UE capability needs to be signalled not only per RAT, but also the dependencies across the RATs arising due to UE architecture i.e. sharing model of UE hardware and software resources.
· For NR-NR DC, this is a bit simplified i.e. the MN and SN need to only digest the NR SA capabilities.
Proposal 3: NR-NR DC capability is reported in the NR SA RAT specific part (and described in TS 38.331).
· UE capability coordination between MN and SN
· The band combinations across LTE and NR are collected in the MR-DC band combination table, whereas the baseband processing capabilities for LTE and NR are linked across two separate tables. This structure neatly allows signalling the capability under different UE architectural assumptions (i.e. shared or separate baseband). The linking ensures that an increase in LTE baseband processing requirement will almost certainly mean a reduction in the NR baseband processing ability. It is important to note that neither the MN nor the SN need to interpret the other nodes’ capability to arrive at their own configuration.
· For NR-NR DC, the NR SA capabilities can be freely interpreted by the MN and SN
Proposal 4: Relax NR-NR DC capability coordination for MN and SN to share (but NOT modify) each other’s radio protocol configuration.
· Radio reconfiguration signalling architecture
· In MR-DC, several enhancements to the radio reconfiguration message have been made to support efficient radio configuration signalling for setup of different bearer types and changes from one type to another. The following figure summarizes the logic behind the architecture.


Figure 3.1-2: Split of radio reconfiguration into radio bearer and lower layer configuration parts.
Proposal 5: Reuse the radio re-configuration architectural model in MR-DC with RB and Radio protocol configuration layers separately configurable.
· Radio link failure handling
· Small cells are more susceptible to Radio Link Failure (RLF). Radio link monitoring (RLM) in the UE is monitor the radio link conditions so that appropriate actions can be taken if a radio link failure (RLF) occurs. As in LTE-DC, a UE performs radio link monitoring on both the PCell and PSCell. Upon detection of RLF on the PSCell, the UE reports a SN Failure Indication to the MN and provides the available measurement results (based on MN and SN measurement configurations). These results allow the network (MN and SN) to help recover the UE from the failure. For example, one proposed handling could be to allow the SN to decide upon the recovery action for the UE by triggering a SN change.
Proposal 6:  Retain the SCG Failure Indication based SCG RLF handling model in NR-NR DC.
3.2	Architectural option 1: NR-NR DC with centralized CU control plane
 [image: ]
Figure 3.2-1: NR-NR DC with centralized CU control plane.
In the architectural option shown in Figure 3.2-1, the NR-NR DC architecture relies on the gNB centralized CU-CP model with MCG and SCG DU units. In this architecture, the MN and SN are in the same gNB CU-CP entity. Even so, the MN and SN view of the CN stays the same. Compared to the model in section 3.1, the main differences that result are as follows:
- There seems no need for SRB3 to be configured
- Measurement control and reporting terminate into the same node
- Capability coordination between MN and SN is internal
However, from UE point of view, the concept of the MCG and SCG are relevant and key to DC.
Proposal 7: From RAN2 point of view, adopt the concept of MCG and SCG for NR-NR DC.
Proposal 8: From network point of view, adopt the principle that MN and SN logical nodes are hosted on the gNB-CU-CP for NR-NR DC (i.e. no need to define another logical node which has properties of both the MN and SN).
In addition to the above, the following is also proposed, 
Proposal 9: For NR-NR DC, allow the configuration of split SRB terminated on MN and split SRB terminated on SN.
4	Conclusion
In this contribution, two architectural options for NR-NR DC have been discussed. In light of the discussions, the following proposals are made:
[bookmark: _GoBack]Proposal 1: Allow SN to be able to configure the SRB3 in NR-NR DC.
Proposal 2: Allow SN centric mobility management in NR-NR DC e.g. SN initiated SN change, SN initiated PSCell change etc.
Proposal 3: NR-NR DC capability is reported in the NR SA RAT specific part (and described in TS 38.331).
Proposal 4: Relax NR-NR DC capability coordination for MN and SN to share (but NOT modify) each other’s radio protocol configuration.
Proposal 5: Reuse the radio re-configuration architectural model in MR-DC with RB and Radio protocol configuration layers separately configurable.
Proposal 6:  Retain the SCG Failure Indication based SCG RLF handling model in NR-NR DC.
Proposal 7: From RAN2 point of view, adopt the concept of MCG and SCG for NR-NR DC for the centralized architectural option with gNB-CU-CP.
Proposal 8: From network point of view, adopt the principle that MN and SN logical nodes are hosted on the gNB-CU-CP for NR-NR DC (i.e. no need to define another logical node which has properties of both the MN and SN).
Proposal 9: For NR-NR DC, allow the configuration of split SRB terminated on MN and split SRB terminated on SN.
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