[bookmark: _Hlk525882486][bookmark: _GoBack]3GPP TSG-RAN WG3 #109-e	R3-205010
17th August – 28th August 2020, E-Meeting	                                   
Agenda Item:	10.2.1.5
Source:	Ericsson
Title:	Discussion on further enhancements for MLB in Rel-17
Document for:	Discussion, Decision
Introduction
RAN3 has successfully introduced an intra-system mobility load balancing (MLB) functionality for NG-RAN in Rel-16 which, in many regards, enhances the LTE MLB function. To this end, the signalling support for a Resource Status Reporting procedure has been introduced over Xn, F1 and E1, as well as enhanced over X2 for EN-DC. The NG-RAN MLB functionality has been enhanced with new types of load metrics that can be reported with a finer granularity compared to LTE, such as per SSB area and per network slice, including:
· Radio Resource Status 
· Composite Available Capacity (CAC)
· Hardware load indicator 
· TNL capacity indication  
· Number of active UEs
· Number of RRC connections
Finally, the required signalling support for a Mobility Settings Change procedure based on an LTE baseline solution has been introduced in Rel-16 for load-sharing and load balancing. 
The Rel-16 MLB discussion, however, has concluded with a few items that could not find a full consensus:
· Whether to consider further enhancements to the baseline Mobility Settings Change procedure;
· Whether to include load information per SUL carrier.
In this contribution we present our views on these topics for further enhancements of MLB in Rel-17.
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Enhancements to Mobility Settings Change
As part of the MLB discussion for Rel-16, RAN3 has agreed to introduce a basic Mobility Settings Change  procedure, as now captured in [1], reflecting the LTE baseline signaling support mobility and load balancing.
The Mobility Settings Change procedure allows a RAN node to negotiate the Handover Trigger settings with a peer RAN node controlling neighboring cells. The Handover Trigger corresponds to the threshold at which a cell initializes the handover preparation procedure towards a specific neighbor cell. As such, adapting the Handover Trigger value between neighboring cells has the effect of moving the cell border at which the UE handover towards a target cell is initiated.  In LTE and NG-RAN Rel-16, the Handover Trigger is cell specific. The Mobility Parameters Information IE contains the change of the Handover Trigger as compared to its current value, where a positive value of the change means the handover is proposed to take place later. 
For an NG-RAN system, however, where the cell coverage area is defined by the envelop of the coverage area of multiple SSB beams, it could be beneficial to consider enhancing the Handover Trigger with a finer granularity, such as per SSB Area or group of SSB areas. As such, multiple Handover Triggers may be defined within a cell, with each Handover Trigger being associated to a specific SSB area, or to a group of SSB areas, for instance using the SSB-index. This could allow to better optimize the distribution of load among neighboring cells as illustrated in the following example in Figure 1. 
Observation 1 Handover Trigger defined per SSB Area could allow for more efficient load optimization.
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(a) Initial load distribution in cell-1 and cell-2.
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(b) Load optimization resulting by using a cell specific HO trigger.
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(c) Load optimization using two HO triggers each being associated to a pair of SSB Areas.


[bookmark: _Ref47434330]Figure 1: Example of load optimization based on a Mobility Settings Change procedure that exploits Handover trigger defined on a per SSB Area.
The example in Figure 1 shows how the load distribution could be better optimized by utilizing multiple HO Triggers per cell. In particular, this example considers two HO trigger per cell, with each HO trigger being associated to a group of two SSB Areas (namely SSB Areas 0-1 and SSB Areas 2-3).  
Figure 4(b) shows that by using a single cell-specific HO trigger, one could result in a situation where some users of cell-1 can be moved to the coverage area of SSB beams 0-1 of cell-2, which have initially low load. This would create high load in cell-2, thereby reducing the resources available per user hence their bitrate.
Figure 4(c) shows that a more balanced distribution of load can be achieved by using two HO triggers, each associated to a pair of SSB beams coverage area. In this case, some users are still moved from cell-1 to cell-2, but at the same time the cells can independently optimize the load in other areas of the cells (namely in the coverage areas of SSB beams 2-3, respectively) so that some UEs are moved from a loaded area of cell-2 to a lightly loaded area of cell-1. An optimized distribution of load would result in better performance.
Proposal 1 RAN3 to consider introducing Handover Trigger with a per SSB Area or group of SSB Area granularity.
Load metrics per SUL carrier
During the RAN3#108e meeting, RAN3 further discussed whether to introduce reporting of SUL related parameters (e.g. for PRB utilization and CAC) for MLB in Rel-16, and the following was concluded:
“No more discussions on reporting of SUL related parameters in Rel-16 (not precluded in Rel-17)”
This topics, however, had been extensively discussed in several other Rel-16 RAN3 meetings, and in the offline discussion at RAN3#106, captured in R3-197581, the following was concluded:
Question 6: Is there any missing part in CAC (except for beam and slice granularity discussed in separate sections)?
 [Status based on papers]
SUL support is proposed in [8] and [9] (cf. R3-196872, R3-197170).
Editor’s note: it seems already supported because the receiver can identify whether the cell is SUL or UL/DL cell by served cell info; 
 [Offline discussion]
Conclusion: Already supported without reporting SUL separately
Therefore, it is our view that RAN3 has already extensively discussed pros and cons of explicitly expressing SUL parameters and concluded that SUL capacity/load can be represented as part of the current available capacity or utilization. 
In particular, we believe that there is no additional benefit in knowing what the exact capacity/load per SUL carrier is because it is not known at the source cell whether the UE will be served on SUL at the target. In fact, basing a load balancing decision on SUL available capacity for example could be erroneous if in the end the UE is served on NUL at the target. For this reason, we believe that this topic does not need to be further discussed in Rel17.
Proposal 2 RAN3 to remove the reporting of SUL related parameters from the Rel-17 discuss.



Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk508794470]In this contribution, the following observations are captured:
Observation 1 Handover Trigger defined per SSB Area could allow for more efficient load optimization.

In this contribution, the following proposals are captured:
Proposal 1 RAN3 to consider introducing Handover Trigger with a per SSB Area or group of SSB Area granularity
Proposal 2 RAN3 to remove the reporting of SUL related parameters from the Rel-17 discuss
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