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1. Introduction
During RAN3 #114 meeting, there was some discussion on whether and how to take the load of potential EN-DC PSCells into consideration when exchanging the load between eNBs, and it was agreed that this topic should be further discussed. In this document we provide our understanding on why they can be beneficial, and propose a method for such load exchanging.
2. Discussion
In RAN3 #112-e meeting, some companies explained that a separate load metric is beneficial to provide a “full picture” of network load:


Figure 1: Reason for separate load metrics for SUL.
And as the result, RAN3 agreed to introduce a new load metric for SUL: SUL CAC.
The case on EN-DC is very similar.
In one area, there were three E-UTRA cells at first: E-Cell #1, E-Cell #2 and E-Cell #3. These three E-UTRA cells belonged to three different eNBs: eNB 1, eNB 2 and eNB 3, respectively. These three eNBs are connected with any another with X2 interfaces.
And one day, the operator decided to enhance the network to support EN-DC. They deployed three en-gNBs: en-gNB 1, en-gNB 2 and en-gNB 3, each of which collocates with the corresponding eNB, and has only one X2 interface with the corresponding eNB. Each en-gNB controls some NR cells, including NR Cell #1, NR Cell #2 and NR Cell #3, each of which belongs to the corresponding en-gNB.
This EN-DC network is quite welcome by the consumers, and often works in full capacity. And then the operator wishes to introduce some MLB mechanism in order for a better efficiency.
But according to the current specification, one eNB can only get aware of the load status of the cells controlled by any RAN node which has a direct X2 connection with itself. E.g., eNB 1 is only aware of the load status of E-Cell #1, E-Cell #2, E-Cell #3 and NR Cell #1; it is unaware of the load status of NR Cell #2 or NR Cell #3.
Considering NR Cell tends to have a much higher capacity than E-UTRA cells, lacking of such information means that MLB is often impossible to work as supposed.
For example, one UE is receiving some service that is only suitable in NR, and is serviced by the E-Cell #1/NR Cell #1 but on the border between E-Cell #1/NR Cell #1 and E-Cell #2/NR Cell #2.
Now E-Cell #1/NR Cell #1 is experiencing a high load and eNB 1 wishes to offload it toward E-Cell #2/NR Cell #2. But eNB 1, according to the current specification, does not know the load status of NR Cell #2. It only observes that E-Cell #2 is now in medium load and triggers a handover for MLB. But NR Cell #2 may be experiencing an extremely high load at present. Such handover will clearly contradict the purpose of MLB.
During the meeting RAN3 #110e meeting, it was ever proposed that the legacy E-UTRA load metrics can be defined as taken the load status of potential MR-DC PSCell into account. However we find this solution will severely impact the legacy LTE MLB mechanism. Please consider the following scenarios:
	Load of E-Cell #2 with capacity = 10
	Load of NR Cell #2 with capacity = 100
	Ideal target of MLB for legacy LTE UE with required capacity = 2
	Ideal target of MLB for EN-DC UE with required capacity = 20

	Low, 2 used, 8 free
	Low, 20 used, 80 free
	Yes (8 > 2)
	Yes (8 + 80 = 88 > 20)

	Low, 2 used, 8 free
	High, 90 used, 10 free
	Yes (8 > 2)
	No (8 + 10 = 18 < 20)

	High, 9 used, 1 free
	Low, 20 used, 80 free
	No (1 < 2)
	Yes (1 + 80 = 81 > 20)

	High, 9 used, 1 free
	High, 90 used, 10 free
	No (1 < 2)
	No (1 + 10 = 11 < 20)




Figure 2: Reason for two separate load metrics in EN-DC for two layers of MLB with two types of UE.
It can be seen that there are some scenarios that the E-UTRA cell is suitable for legacy LTE UE but not suitable for EN-DC capable UE, while there are also some scenarios that it is suitable for EN-DC capable UE but not suitable for legacy UE. Only one load metric is obviously not enough to represent such two-dimentional load status.
Observation 1: There are cases that one E-UTRA cell / NR Cell is filled with legacy LTE UEs, in which state the E-UTRA’s load is high and the NR’s load is low, thus ideal to accept EN-DC UEs but not ideal for legacy LTE UEs.
Observation 2: One load metric is not enough to represent both the dimention of whether an E-UTRA cell is a suitable target for MLB-oriented handover of legacy LTE UEs and the dimention of whether it is a suitable target for MLB-oriented handover of EN-DC capable UEs.
Therefore, we proposed that one eNB working in EN-DC should also be possible to get aware of the load information of potential target PSCell from other eNBs.
Proposal 1: One eNB working in EN-DC should also be possible to get aware of the load information of potential target PSCell from other eNBs.
Nevertheless, we acknowledge the concern that such metric has too much impact on specification and/or network behaviour, and may exaggerate message size. A more “composite” solution, such as adding a metric of “Aggregated NR CAC” per E-UTRA cell instead of potential target EN-DC PSCell, is also acceptable for us.
Proposal 2: If the proposal above is not agreeable, define a metric “Aggregated NR CAC” to exchange between eNBs.
3. Conclusion
[bookmark: _GoBack]Observation 1: There are cases that one E-UTRA cell / NR Cell is filled with legacy LTE UEs, in which state the E-UTRA’s load is high and the NR’s load is low, thus ideal to accept EN-DC UEs but not ideal for legacy LTE UEs.
Observation 2: One load metric is not enough to represent both the dimention of whether an E-UTRA cell is a suitable target for MLB-oriented handover of legacy LTE UEs and the dimention of whether it is a suitable target for MLB-oriented handover of EN-DC capable UEs.
Proposal 1: One eNB working in EN-DC should also be possible to get aware of the load information of potential target PSCell from other eNBs.
Proposal 2: If the proposal above is not agreeable, define a metric “Aggregated NR CAC” to exchange between eNBs.
We provide TP accordingly in [1].
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