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1	Introduction
RAN3 have been discussing the possible metrics for MLB (Mobility Load balancing) for a long time. Considering timeline (i.e. only two meetings are left until completion), RAN3 needs to conclude as early as possible. On the other hand, operators have been paid a lot of effort on metrics to achieve inter-vendor operation. So, these views should be taken into account. Thus, this contribution analyse what kind of metrics are necessary from inter-vendor operation point of view, analyse each of metrics from that angle and propose which metric should be introduced finally.
2	Discussion
2.1 Current status
As summarized in SoD [1], following is current situation. 
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Question mark part is still under discussion.
Furthermore, even without question mark part, the definition of some metrics are still under discussion (e.g. definition of TNL load). 

2.2 What kind of metrics are necessary for Inter-vendor operation
Before going to each metric discussion, it would be beneficial to discuss what kind of metrics are necessary for inter-vendor operation. As mentioned in introduction, operators have been paid a lot of effort on the metric to achieve inter-vendor operation.  So, these views should be taken into account.
Observation 1: To achieve MLB inter-vendor operation, operators have been paid a lot of effort on the metric.
Proposal 1: RAN3 to carefully listen to operators’ voice

Following are the observation from the operators’ knowledge.
1. Unified definition between vendors
On LTE, for example, following metrics are introduced without unified definition.
Table 1 LTE metrics with un-unified definition
	
	Actual reported Value
	Note

	Hardware Load Indicator
	ENUMERATED (LowLoad,
MediumLoad, HighLoad, Overload, ...)
	No unified definition for Low/Medium/High

	S1 TNL Load Indicator
	
	

	Composite Available Capacity Group
	Cell Capacity Class Value: INTEGER (1..100,...)
Capacity Value:INTEGER (0..100)
	No unified definition for the values



Thus, the above metrics are difficult to use on inter-vendor operation; if vendor A reports as “Lowload” and vendor B reports as “MediumLoad”, it is not clear which the load of vendor A equipment or vendor B equipment is lower because the definition may be different. So, the metric with clear definition must be supported.
Note that the intention is not to deny vendor specific metric (for e.g. possible optimization within intra-vendor) but more on introducing unified definition as much as RAN3 can. (In other words, we are not negative on CAC.)
Observation 2: To achieve MLB inter-vendor operation, the metrics with unified definition is preferable.

2. Doesn’t expose vendor equipment capability
From experience of operators, vendors would not like to expose their equipment capability. So, the metrics which does not expose the capability of the equipment is preferable (from vendor point of view). For example, PRB Usage shows current status of radio and doesn’t expose e.g. processing power.

Observation 3: For agreeable metric, the metrics which does NOT expose equipment capability is preferable.

With above observation, following sections analyse each metric under discussion and operators are interested in.

2.3 Each metric under discussion and operators are interested in
2.3.1 Number of active UEs
As mentioned in [2], this metric is corresponds to U-plane congestion level. If some data in buffer (based on the active UE definition), the common radio resource would be consumed to transfer it. So, the radio resource would be divided by them in general. Thus, the more active UEs are, the lower the achievable bitrate for the cell would be. Thus, it would reflect U-plane congestion level (i.e. the bitrate UEs achieve.) 
[bookmark: _GoBack]Furthermore, the definition would be very clear and unified as this was defined as the LTE measurement in RAN2 spec. (i.e. TS36.314 [3]) and to be inherited to NR. On exposing capability, this indicates just current status of UEs. So, it doesn’t show any equipment capability. 
Observation 4: Number of active UEs is corresponds to U-plane congestion level and meet the requirement (unified definition and not exposing capability of equipment).

In RAN3#105bis, there was some questions on whether it can indicates appropriate considering various UEs (e.g. IoT.)
For LTE, it was measured per QCI in TS36.314 [3].
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(Note that, in above, per cell is not explicitly mentioned but seems to be assumed.)
In last RAN2 meeting, following was agreed.
 (
Agreements
1    For SA case, introduce the following measurements for number of users for RRC_CONNECTED:
-     number of active UEs in the DL per mapped 5QI per cell
-     number of active UEs in the UL per mapped 5QI per cell
-     number of active UEs per cell
-     number of active UEs per mapped 5QI per cell
-    LTE definitions on number of active UEs can be a baseline.
2    Introduce both mean and max number for active UE.
3    Introduce both mean and max number for stored inactive UE contexts. The level is per at least gNB.
4    For SA case, reuse the DL/UL throughput measurement in the RLC entity in SA5.
)

So, it would be measured per QCI (for EN-DC)/5QI (for SA). Considering the QCI, the number can be measured per UE type (e.g. IoT).
Observation 5: Number of active UEs can reflect UE type (e.g. IoT) as the measurement is/will be defined per QCI (for EN-DC)/5QI (for SA) (in RAN2).

Thus, as this metric seems to be perfect as metric for U-plane, following is proposed.
Proposal 2: RAN3 to add “number of active UEs” in load reporting and reflect the cardinality defined in RAN2
Note that affected interface would be F1, X2 and Xn as mentioned in [1]

2.3.2 Number of UEs in RRC_CONNECTED
As mentioned in [4], this metric is corresponds to C-plane congestion level. If some UEs are in RRC_CONNECTED, the common RRC resource (e.g. PUCCH for PHY) would be consumed. 
Furthermore, as mentioned in [2], from U-plane point of view, even with “Number of active UEs,” load management considering traffic surge in advance is impossible because it just indicates buffered UEs at the moment (i.e. not reflecting possible future traffic.) To estimate surge of traffic, this metric seems useful because it can be used to estimate potential number of active UEs; all UEs RRC connected has possibility to be “active UEs.”
Same as number of active UEs, the definition would be very clear and unified as this was defined in SA5 spec. (i.e. TS28.552 [5]). On exposing capability, this indicates just current status of UEs. So, it doesn’t show any equipment capability.
Observation 6: Number of UEs in RRC_CONNECTED is corresponds to C-plane congestion level (and potential U-plane congestion level) and meet the requirement (unified definition and not exposing capability of equipment).
Thus, as this metric seems to be perfect as metric for C-plane, following is (re-)proposed.
Proposal 3: RAN3 to add RRC connections related information in load reporting.
Note that affected interface would be Xn as mentioned in [1]

2.3.3 PRB Usage
This metric is corresponds to PRB congestion level. As the radio resource is common between UEs, it seems to be beneficial to know PRB congestion. 
Same as other metrics, the definition would be unified as it just reflects current PRB status.. On exposing capability, this indicates just current status of PRB. So, it doesn’t show any equipment capability.
Observation 7: PRB Usage is corresponds to radio resource congestion level and meet the requirement (unified definition and not exposing capability of equipment).
Thus, as this metric seems to be beneficial to reflect radio status, following is proposed.
Proposal 4: RAN3 to add PRB Usages in load reporting
Note that affected interface would be F1, X2 and Xn as mentioned in [1]

[bookmark: _Toc462752872][bookmark: _Toc486184477]3	Conclusion
This contribution analyse what kind of metrics are necessary from inter-vendor operation point of view, analyse each of metrics from that angle and propose which metric should be introduced finally.
Observation 1: To achieve MLB inter-vendor operation, operators have been paid a lot of effort on the metric.
Proposal 1: RAN3 to carefully listen to operators’ voice
Observation 2: To achieve MLB inter-vendor operation, the metrics with unified definition is preferable.
Observation 3: For agreeable metric, the metrics which does NOT expose equipment capability is preferable.
Observation 4: Number of active UEs is corresponds to U-plane congestion level and meet the requirement (unified definition and not exposing capability of equipment).
Observation 5: Number of active UEs can reflect UE type (e.g. IoT) as the measurement is/will be defined per QCI (for EN-DC)/5QI (for SA) (in RAN2).
Proposal 2: RAN3 to add “number of active UEs” in load reporting and reflect the cardinality defined in RAN2
Observation 6: Number of UEs in RRC_CONNECTED is corresponds to C-plane congestion level (and potential U-plane congestion level) and meet the requirement (unified definition and not exposing capability of equipment).
Proposal 3: RAN3 to add RRC connections related information in load reporting
Observation 7: PRB Usage is corresponds to radio resource congestion level and meet the requirement (unified definition and not exposing capability of equipment).
Proposal 4: RAN3 to add PRB Usages in load reporting
Corresponding TPs are available in [6]-[8]
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