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Introduction
It has been agreed in the RAN#74 that
· Multi-connectivity constituted with more than two nodes (gNBs and/or eNBs)
· I.e., Dual Connectivity is continued to study in the SI phase.
However, it has also been indicated that: 
Although no dedicated meeting time is allocated, when making design decisions the working groups must ensure forward compatibility. This means that the basic NR design shall ensure that features to support following list of items and the list in RP-161914 can be added later and can be operated in an efficient manner.
The intention of this contribution is to share some consideration on the intra-NR Dual connectivity and the forward compatibility of multiple-connectivity.
Discussion
General consideration on the forward compatibility for multiple-connectivity
The following common understanding on the definition of multiple-connectivity has been made in RAN2 as:
	· Multi-Connectivity: Mode of operation whereby a multiple Rx/Tx UE in the connected mode is configured to utilise radio resources amongst E-UTRA and/or NR provided by multiple distinct schedulers connected via non-ideal backhaul.
· As in LTE, NR shall study lower layer aggregation (e.g. CA-like) and upper layer aggregation (e.g. DC-like).


Based on the common understanding given above, three possible scenarios for NR related multiple-connectivity can be identified as follow:
· Intra-NR multiple connectivity
· Inter-RAT tight interworking with multiple NR secondary node
· Inter-RAT tight interworking with one NR master node and one or more NR secondary node

  [image: ]
Figure 1:  Examples for NR related multiple-connectivity 
Although only the intra-NR dual connectivity will be studied in Rel-15, considering the forward compatibility and in order to save the complexity in the further standardization on multiple-connectivity, it is proposed that:
Proposal 1: A flexible architecture should be considered in the intra-NR dual connectivity, which should be flexible enough to support both the intra-RAT multiple connectivity and inter-RAT multiple connectivity.
In addition, as one of the requirement captured in 38.913, the CU/DU function split has been discussed a lot in RAN3 and it has been agreed in RAN3 #94 that we should focus on option 2 and/or option 3 for higher layer split options.  The definitions of options captured in 38.801 can be found as follow:

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Figure 2: NR CU/DU functional split options
Based on the figure above, it can be observed that for both the option 2 and option 3, the MAC will be located in DU, which means no matter option 2 or option 3 is used, the DU will have separate scheduler. So, if the UE is allowed to be connected to multiple DUs within one CU, the resource from different DUs to the UE will be provided by multiple distinct schedulers. According to the RAN2 common understanding on multiple-connectivity, the UE connected to multiple DU within one CU should also be considered as multiple-connectivity. One example is shown in the figure below:


Figure 3: Architecture with CU-DU Split
Proposal 2: For the CU/DU split, if each DU has separate MAC, the scenario that one UE is connected to multiple DUs within one CU, if allowed, should also be considered as multiple-connectivity.

Based on the proposal 2, considering the forward compatibility and in order to save the complexity in the further standardization on multiple-connectivity, it is proposed that:
Proposal 3: A flexible architecture should be considered in the intra-NR dual connectivity, which should be flexible enough to support the inter-NR node multiple connectivity, intra-NR node multiple connectivity and the mix of the two above.

CP architecture for the intra-NR dual connectivity
The LTE/NR tight interworking is mainly based on the architecture introduced in dual connectivity in LTE. However, considering the “independent evolution between LTE and NR”, different from the LTE Dual connectivity, two separate RRC entities will be located in both the master node and secondary node. So, in the intra-NR dual connectivity, for the CP architecture, basically we have two alternatives on the table:
· Alt 1: Similar as LTE dual connectivity, have only one RRC entity located in master node.
· Alt 2: Similar as LTE/NR tight interworking, have two RRC entity located in both master node and secondary node.
If only two nodes are considered (i.e. dual connectivity), both of the two alternatives can work, and the alternative two may have more advantages since it can reuse the solutions we discussed for the LTE/NR tight interworking. However, if we take the forward compatibility for multiple-connectivity into account, having one RRC entity for each secondary node will be a disaster on the UE side. As the increase of number of the secondary node, the UE has to maintain multiple RRC entities for every secondary node, which will lead to significant complexity on both standardization and implantation.
Observation 1: For the intra-NR multiple connectivity, having one RRC entity for each secondary node will lead to significant complexity on both standardization and implantation.
Based on the observation above, and take the forward compatibility into account, we propose to have only one RRC entity in the intra-NR dual connectivity, and the only one RRC entity should be located in the master node.
Proposal 4: Take the forward compatibility into account, for the intra-NR dual connectivity, only one RRC entity is needed and the only one RRC entity should be located in the master node.
One open issue for LTE/NR tight interworking is the capability coordination. And the capability coordination discussed in the LTE/NR tight interworking is based on the assumption that the master node and secondary node have two independent RRC entities, which refer to different RRC specs. However, in the intra-NR dual connectivity, based on the proposal 4 that there will be only on RRC entity, which means the capability coordination for the intra-NR dual connectivity will be more similar as the capability coordination in LTE dual connectivity. So, we propose to consider the capability coordination used in LTE dual connectivity as baseline instead of the capability coordination solution studied in LTE/NR tight interworking (i.e. different capability coordination solution should be considered for the LTE/NR tight interworking and the intra-NR dual connectivity).
Proposal 5: For the intra-NR dual connectivity, consider the capability coordination used in LTE dual connectivity as baseline (i.e. different capability coordination solution should be considered for the LTE/NR tight interworking and the intra-NR dual connectivity).

Conclusion
RAN2 is kindly asked to discuss and adopt the observations and proposals as follow:
General consideration on the forward compatibility for multiple-connectivity
Proposal 1: A flexible architecture should be considered in the intra-NR dual connectivity, which should be flexible enough to support both the intra-RAT multiple connectivity and inter-RAT multiple connectivity.
Proposal 2: For the CU/DU split, if each DU has separate MAC, the scenario that one UE is connected to multiple DUs within one CU, if allowed, should also be considered as multiple-connectivity.
Proposal 3: A flexible architecture should be considered in the intra-NR dual connectivity, which should be flexible enough to support the inter-NR node multiple connectivity, intra-NR node multiple connectivity and the mix of the two above.

CP architecture for the intra-NR dual connectivity
Observation 1: For the intra-NR multiple connectivity, having one RRC entity for each secondary node will lead to significant complexity on both standardization and implantation.
Proposal 4: Take the forward compatibility into account, for the intra-NR dual connectivity, only one RRC entity is needed and the only one RRC entity should be located in the master node.
Proposal 5: For the intra-NR dual connectivity, consider the capability coordination used in LTE dual connectivity as baseline (i.e. different capability coordination solution should be considered for the LTE/NR tight interworking and the intra-NR dual connectivity).
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