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1	Introduction
Last meeting discussed inter-system load balancing, and following agreements and FFSes are captured,
RAN3#112e:
The combination of range-based thresholds and explicit thresholds should be applied for event-triggered reporting, and the details are FFS.
RRC connections, Number of active UEs are introduced for inter system load balancing. PRB usage is FFS.
CAC is used as the triggering metric for event-triggered reporting. 
Once the threshold is met, all the load metrics requested should be reported.
Encoding method of load metrics should be further studied.
Introduction of PRB usage should be further studied
To be continued...
This contribution provides further discussions on open issues for the inter-system load balancing.
2	Discussion
Last meeting has agreed to introduce RRC connections and Number of active UEs as the additional load metrics for inter-system load balancing; while some company still has technical concern regarding introducing PRB usage. Based on the second round email discussion during last meeting, our understanding is that the main concern is focused on the numerology used in the NR cell. Some company thought that since the current inter-system signalling does not support indicating the sub-carrier spacing (SCS) by the NR cell, the eNB would not be able to perform efficient load balancing decisions without SCS information. However, in our opinion, such argument just provides a basic background of the lack of the current signalling, even if the PRB usage was not introduced, the current agreed metrics including CAC, RRC connections and Number of active UEs are not able to solve the same issue; therefore, this concern is not the real show-stopper of introducing PRB usage.
In addition, the true advantage of PRB usage over CAC is that, which has been elaborated several times, PRB usage is the most suitable load metric currently on the table to solve the inter-operability issue caused by merely reporting CAC which could be a vendor dependent measure of the load status. That is to say, the introduction of PRB usage will bring a clear and significant improvement on load balancing decisions for inter-vendor scenarios.
Proposal 1: Agree that PRB usage is introduced as the load reporting metric for inter-system load balancing.
Another open issue is whether load metrics are encoded according to the sender’s rule. The question was raised because in NR we introduced both per cell and per SSB load metrics including PRB usage and CAC, while in LTE only per cell metrics were adopted. Since we’ve agreed to use CAC encoding defined in LTE, namely per cell metric, as a starting point; thus, the next question is whether it is beneficial to also report per SSB metric from NR to E-UTRAN. 
From our understanding, the answer is ‘Yes’. And we can take CAC as an example, which has been elaborated during last several meetings, and most of companies take it as a valid scenario.


Assuming there are an E-UTRAN cell and an NR cell that are overlapped in coverage, and eNB decides to offload several UEs to the adjacent NR cell. SSB1 and SSB2 are two SSB areas within the NR cell that overlap with the E-UTRAN cell, and SSB1 is low in load (namely higher available resource indicated by SSB1 CAC) while SSB2 is high in load (namely lower available resource indicated by SSB2 CAC). If only CAC per cell is reported from NR to E-UTRAN, the eNB may offload UE3 to SSB2 which may not have enough resource to accept UE3, then HO failure to UE3 may occur; while if CAC per SSB area can also be reported, eNB will obtain the information that SSB2 is undergoing a high load status, and will not perform MLB operations for UE3. So reporting CAC per SSB from NR to E-UTRAN could be beneficial.
Besides, based on the current spec on inter-system HO from 4G to 5G, the UE connected to E-UTRAN cell has already been able to report beam related information, such as beam level measurement quantities including RSRP and RSRQ, to eNB. Consequently, eNB is able to understand NR beams and use such beam related information to make inter-system handover decisions. To make a step further, with the aid of measurement results obtained from UE and SSB metrics reported from gNB, eNB is able to make more precise and efficient decisions for inter-system MLB.
During last several meetings, some company has concerns on adopting sender’s rule and prefers to use LTE encoding. The main concern is that the target needs also to understand the encoding of the source if we follow the sender’s rule; however, in our opinion, following sender’s rule does not cause any essential issue, because inter-system load balancing between E-UTRAN and NR is a new functionality introduced in R17, and if we would like to deploy such functionality in the network, we will anyway upgrade our E-UTRAN and NG-RAN nodes to the latest release. As a consequence, the only impact is that target needs to understand the encoding of the source, and it can be implemented as long as source and target are upgraded to the latest release, which is natural when we deploy new functionalities.
Observation 1: The only impact to adopt sender’s rule is that eNB needs to understand the encoding of gNB, and it can be implemented as long as both eNB and gNB are upgraded to the latest release, which is natural when we deploy new functionalities.
Proposal 2: Agree the load metrics for reporting are encoded based on the sender’s rule for inter-system MLB.
The last open issue is the details of CAC used for the event trigger. Last meeting we’ve primarily agreed that CAC is used as the triggering metric, but the details has not been discussed.
As defined in TS 38.423, CAC load is reported in terms of UL and DL separately, and there are two sub-metrics, namely Cell Class Capacity Value (classifying cell capccity with regards to the other cells) and Capacity Value (indicating available capacity with respect to the whole cell/SSB area). Apparently, Capacity Value per cell is the most appropriate sub-metric that can be used for threshold setting, but whether to refer to UL or DL Capacity Value per cell should be further discussed.
Proposal 3: Use Capacity Value per cell as the triggering metric for event-triggered load reporting. FFS on which one to use, UL, DL or both.
3	Conclusion
This contribution discusses inter-system load balancing, and provides following proposals,
Proposal 1: Agree that PRB usage is introduced as the load reporting metric for inter-system load balancing.
Observation 1: The only impact to adopt sender’s rule is that eNB needs to understand the encoding of gNB, and it can be implemented as long as both eNB and gNB are upgraded to the latest release, which is natural when we deploy new functionalities.
Proposal 2: Agree the load metrics for reporting are encoded based on the sender’s rule for inter-system MLB.
Proposal 3: Use Capacity Value per cell as the triggering metric for event-triggered load reporting. FFS on which one to use, UL, DL or both.
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