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Introduction
During the SI phase for RAN centric data collection and utilization, RAN3 has discussed several potential open issue related to load balancing and load sharing in case of Multi Radio Dual Connectivity (MR-DC). To this regard, the TR 37.816 [1] concluded that the “introduction of additional load information over X2, Xn, F1 and E1 interfaces is seen as potential enhancement on several areas and may be considered for specification in Release 16. Details to be further discussed during normative phase: 
· Beam level load indication
· Hardware load related information
· Per slice/band level reporting
· For EN-DC case, the EN-DC X2 interface shall be enhanced to support load information report from SgNB to MeNB”.
To this end, the past RAN3#105 meeting has set the baseline descriptions to introduce RESOURCE STATUS REQUEST/RESPONSE/UPDATE procedures over E1, F1, and Xn for NR Rel-16, captured in [2], [3], and [4], respectively, as well as a baseline description for EN-DC RESOURCE STATUS REQUEST/RESPONSE/UPDATE procedures was captured in [5].
In this contribution we share our view on load coordination with MR-DC scenario.
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MR-DC
While there is a broad consensus that basic LTE solution for load sharing and load balancing provides a good baseline for introducing this feature in NR, it is important to recall that the LTE solution to load balance does not consider Dual Connectivity (DC). Multi Radio Dual Connectivity (MR-DC), on the other hand, is a key feature in NR that generalizes the Intra-E-UTRA DC. Therefore, load balancing and load sharing in NR must coexist with MR-DC. 
In MR-DC, multiple Rx/Tx UE may be configured to utilize resources provided by two different nodes connected via non-ideal backhaul, one providing NR access and the other one providing either E-UTRA or NR access. One node acts as the master node (MN) providing coverage and the other as the secondary node (SN) providing additional capacity. The MN and SN are connected via a network interface and at least the MN is connected to the core network, i.e. either the EPC for EN-DC in E-UTRAN or the 5GC for MR-DC in NG-RAN. 
For EN-DC with EPC, a UE is connected to one eNB that acts as a MN and one en-gNB that acts as a SN. The eNB is connected to the EPC via the S1 interface and to the en-gNB via the X2 interface. The en-gNB might also be connected to the EPC via the S1-U interface and other en-gNBs via the X2-U interface
For MR-DC with 5GC there are three options:
· E-UTRA-NR Dual Connectivity, where a UE is connected to one ng-eNB that acts as a MN and one gNB that acts as a SN. The ng-eNB is connected to the 5GC and the gNB is connected to the ng-eNB via the Xn interface.
· NR-E-UTRA Dual Connectivity, where a UE is connected to one gNB that acts as a MN and one ng-eNB that acts as a SN. The gNB is connected to 5GC and the ng-eNB is connected to the gNB via the Xn interface.
· NR-NR Dual Connectivity, where a UE is connected to one gNB that acts as a MN and another gNB that acts as a SN. The master gNB is connected to the 5GC via the NG interface and to the secondary gNB via the Xn interface. The secondary gNB might also be connected to the 5GC via the NG-U interface. In addition, NR-DC can also be used when a UE is connected to two gNB-DUs, one serving the MCG and the other serving the SCG, connected to the same gNB-CU, acting both as a MN and as a SN.
Load information in MR-DC procedures
In MR-DC scenarios, the availability of load information of neighboring nodes can be useful to
· Select a new MN to which handover the UE;
· Add/change/modify a SN.
In both cases, cell-specific load information of neighboring nodes can provide, to the MN, a qualitative assessment of the resources that each neighboring node can grant to serve the UE, either as a target MN or as a target SN. In case of a gNB, load information per SSB beam coverage area can additionally provide  more quantitative information of the resources and capacity of a neighboring gNB to serve the UE in different parts of its coverage area, either as a target MN or as a target SN.
Observation 1 Cell-specific load information and SSB level load information can be useful to MR-DC. 

An approach was proposed in [6] for improving the MR-DC decision for a target MN by considering, as part of the  load status of the target MN, the load of potential targets SN node(s) that could be used once the handover procedure from the source MN to the target MN has successfully completed. To this end, it was suggested to exchange a list of neighboring nodes which have direct interface and could be added as SN to the target MN as well as the associated load status. This, however, seems unnecessary as the same result could instead be achieved by implementation by modifying the Cell Capacity Class Value (CCCV) of the target MN to take into account the potential available capacity of a connected potential target SN. 
Observation 2 Exchanging a list of neighboring nodes which have direct interface and could be added as SN as well as the associated load status is not necessary to estimate the load status of a target node.

In general, we can assume that load information is available at the MN in the case of MN initiated procedures for MN change/handover as well as for adding/modifying/changing SN. In these cases, we can assume that the load information associated to the target MN/SN is available to the MN. 
Observation 3 In MR-DC, we can assume that load information associated to the target MN/SN is available to the MN during MN initiated MR-DC procedures.
However, load information associated to a target SN may not be available at the MN when the SN modification/change/addition procedure is initiated by a source SN. 
For instance, source SN initiates the SN change procedure by sending X2: SgNB Change Required message or the Xn S-Node Change Required message which contains target SN ID information and may include the SCG configuration (to support delta configuration) and measurement results related to the target SN. If the MN does not have an updated load status information of the target SN, the MN could then request load information to the target SN prior to triggering the SN change. However, this would introduce long delay in the procedure. A more effective approach could be to allow the source SN to forward the load information associated to target SN to the MN as part of the X2: SgNB Change Required message or the Xn S-Node Change Required message. To this end, once the source node has identified a target SN, the source SN could request a load status report to the target SN prior to initiating a SN change procedure.
Proposal 1 Load information associated to a target SN could be forwarded by a source SN to the MN during SN initiated MR-DC procedures.
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc502931810][bookmark: _Toc502953352][bookmark: _Toc502953538][bookmark: _Toc502953582][bookmark: _Hlk508794470]In this contribution, the following observations are captured:
Observation 1 Cell-specific load information and SSB level load information can be useful to MR-DC. 
Observation 2 Exchanging a list of neighboring nodes which have direct interface and could be added as SN as well as the associated load status is not necessary to estimate the load status of a target node. 
Observation 3 In MR-DC, we can assume that load information associated to the target MN/SN is available to the MN during MN initiated MR-DC procedures.
In this contribution, the following observations are captured:
Proposal 1 Load information associated to a target SN could be forwarded by a source SN to the MN during SN initiated MR-DC procedures.
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