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Introduction

CB: # 1210_SONMDT_InterSystemLoad

-  Topics to discuss:

  - threshold mechanism 

  - Metrics: PRB utilization, TNL capacity, Number of active UEs, number of RRC connections, CAC, Capacity Value, Available RRC Connection Capacity

  - Encoding of load metrics

  - Any other topic based on contributions submitted

- Start with summary of offline, proceed to TPs if there are agreements

(ZTE - moderator)

Summary of offline disc R3-212666
For the Chairman’s Notes

Propose to capture the following:

For threshold mechanism:

The combination of range-based thresholds and explicit thresholds should be applied for event-triggered reporting, and the details are FFS.

For load metrics:

RRC connections, Number of active UEs and PRB usage could be introduced for inter system load balancing.

For event-triggered reporting mechanism:

The CAC could be the triggering metric for event-triggered reporting. 

Once the threshold is met, all the load metrics should be reported.
For encoding of load metrics:
Encoding method of load metrics should be further studied.
To be continued…

Discussion

Threshold Mechanism
In previous meetings, two threshold mechanisms have been proposed for inter system load balancing, i.e. range- based thresholds (legacy LTE) and explicit-thresholds (where each threshold can be flexibly selected).
In [1], [2] and [9], it is proposed that the range-based thresholds in LTE can be reused, and [2] suggests that a starting point can be added on the top of this mechanism. While in [4], it is proposed to apply the explicit-thresholds.

Companies are invited to express their view on the preferred threshold mechanism for inter system load balancing and whether the legacy LTE threshold mechanism can be reused as the baseline.
	Company
	Comment

	ZTE
	We think the range-based thresholds could be reused as the baseline, and whether the starting point is needed should be further studied.

	Qualcomm
	To have the most flexibility, we can even go for a combination of the two threshold mechanisms i.e. a range-based threshold with a low threshold, high threshold and number of reporting levels. E.g. low threshold = 50%, high threshold = 90%, reporting levels = 5

	CATT
	Take LTE mechanism as baseline

	Huawei
	Agree with ZTE. The motivation for the starting point is to reduce the unnecessary reporting when the loading is not high.

	Nokia
	Agree with ZTE.

	CMCC
	Prefer reporting levels + one threshold. It is more flexible to have multiple reporting levels. And if explicit threshold mechanism is agreed to be introduced, one threshold seems enough.

	Samsung
	Take LTE mechanism as baseline

	Ericsson
	We think that the LTE mechanism as it is, is not very effective, especially if more metrics are added to the inter system report. Namely, if the size of the report becomes larger, there has to be a very efficient way to trigger reporting only when needed and the range based threshold mechanism is not very efficient as it cannot identify the exact trigger point of a report.

In the spirit of compromise we could support a mechanism where the two techniques are used together. For example, what proposed by Qualcomm or by CMCC could be a good compromise. 


Moderator Summary:

Based on the feedback from 8 companies, 5 companies agree to take LTE mechanism as the baseline, while 3 companies suggest a combination of the two threshold mechanisms. 

For the point view of moderator, to make some progress, a compromise solution for the threshold mechanism could be considered, i.e. the combination of range-based thresholds and explicit thresholds. While the details should be further studied.

Proposal 1: The combination of range-based thresholds and explicit thresholds should be applied for event-triggered reporting, and the details are FFS.
Load Metrics
In previous meetings, the CAC has been agreed to be exchanged for inter system load balancing, while the other potential load metrics are not precluded. And the potential load metrics could be PRB utilization, RRC connections, TNL available capacity and Number of active UEs.
In [1] and [4], it is proposed that the CAC is enough for inter system load balancing, no additional load metric is needed for inter system load balancing.

In [3], it is proposed that in addition to the CAC, the Number of active UEs and Number of active NR UEs should be considered for inter system load balancing.

In [5], it is proposed that the PRB usage, RRC connections, TNL available capacity and Number of active UEs should be considered as additional load metrics for inter system load balancing.
In [8], it is proposed that the PRB usage, RRC connections and Number of active UEs should be considered besides the CAC, and at least, these load metrics can be transmitted from gNB to eNB.

Companies are invited to express their view on the load metrics for inter system load balancing and whether the additional load metrics are needed.
	Company
	Comment

	ZTE
	As the CAC is an implementation-based load metric, we think it is not enough for the inter system load balancing. And the additional load metrics are needed to help the sending node to understand the load status of receiving node more precisely. For example, the PRB usage and RRC connections can help to understand the load status related to C-Plane, while the Number of active UEs can help to get aware of the U-Plane load status.
In addition, we must consider this is from the operators’ requirement, so the potential load metrics could be useful for real deployment.

	Qualcomm
	In earlier meetings, there were concerns raised that eNB might be unable to understand or have a different interpretation to certain NR load metrics such as NR CAC, PRB usage etc. However, we noticed that the EN-DC RESOURCE STATUS UPDATE (for intra-system load balancing) already supports exchange of NR load metrics from en-gNB to eNB; so, interpretation of NR load metrics by eNB should not be a problem.

Now whether we limit to only few metrics in inter-system case considering signaling overhead and delay is the question here. We preferred to limit to only CAC to avoid signaling complexities specially for event triggered MLB. However, if operators are interested, we are okay to include additional load metrics for inter-system MLB if signaling is simple e.g. have single measurement task and single event trigger for all load metrics.

	CATT
	As indicated by QC, there is no interpretation problem between gNB and eNB since the load metrics such as PRB usage has already been introduced in EN-DC RESOURCE STATUS UPDATE.

Since there is no technical problem, we respect the requirement from operators to introduce the PRB usage, RRC connections, TNL available capacity and Number of active UEs  as load metrics for inter-system load balance. Of course, request on this information from peer node should take the load of NG/S1interface into account. 

	Huawei
	We think CAC provide a good basis. We would like to keep the reporting to a minimum to reduce complexity but are open for adding important metrics if identified. Specifically, we think reporting NR capable UEs in LTE should be considered.

	Nokia
	CAC should be the baseline for reporting and the only mandatory metric. Also, the thresholds shall be based on CAC. However, it may be left FFS, if the reporting node may append addition metrics when the CAC reporting is triggered. This should depend on the common understanding that given metric will be properly comprehended at the receiving node.

	CMCC
	As mentioned by QC and CATT, the interpretation of NR load by eNB should not be a problem.

In addition, our observation is that the only impact to introduce additional load metrics is the interpretation issue and overhead concern. For interpretation issue, our understanding is that it can be solved as long as source and target are upgraded to the latest release, which is natural when we deploy new functionalities.

While for overhead concern, our understanding is that the real bottleneck of the transport network is the number of concurrent messages in transmission, but not the signaling overhead within each message.

So we propose to at least signal PRB usage, RRC connections, Number of active UEs and CAC for load reporting.

	Samsung
	Agree with Nokia. CAC should be the most import matrix. And the threshold should be based on CAC.

	Ericsson
	We need to analyse the inter system MLB scenario in more depth.

Each UE is already given RAT and frequency priorities, configured by the operator, to distribute load between different systems. For example, an operator may decide to keep load at 50% on LTE and at 80% on NR. Hence MLB for inter system is not a mechanism that would be used to balance load in cases of non-overload. For that there are RAT priorities.
Then, if there are an eNB and a gNB that are neighbouring but that are not connected via EN-DC X2 or via Xn, this means that these two nodes do not interoperate for all their features. For example, the eNB may be an “old” node using a legacy platform, which cannot be upgraded. If the nodes fully “understand” each other’s technology, then they would be connected via EN-DC X2 or Xn so to exploit multi connectivity. Therefore, saying that because an eNB supports NR load metrics via EN-DC X2 it also should support NR load metrics via the CN is incorrect. 

It is in fact very likely that an eNB only communicating with a gNB via the CN will not understand load metrics of a gNB. 

For these reasons, it is wise to keep the solution as simple as possible. CAC is a simple metric that can be reused here. We support to base the solution on CAC. However, maybe some other low impact metrics can be added, such as number of RRC connections. 


Moderator Summary:

Based on the feedback from 8 companies, 6 companies show the interest of introducing the additional load metrics on the top of CAC. And some companies explain the feasibility of the interpretation of NR load metircs by eNB. Among the potential load metrics, the RRC connections, Number of active UE and PRB usage are mentioned by more than or equal to 4 companies.

Proposal 2: RRC connections, Number of active UEs and PRB usage could be introduced for inter system load balancing.
Encoding of Load Metrics
In previous meetings, the encoding of load metrics has been discussed, while no consensus was reached.

In [1], [2] and [4], it is proposed that the CAC should be encoded as defined in LTE, while in [5], it is proposed that the load metrics should be encoded by following sender’s rules.
Companies are invited to express their view on the preferred encoding method for CAC and other potential load metrics.
	Company
	Comment

	ZTE
	For CAC, it could be encoded as defined in LTE for simplicity. While for the other potential load metrics, they should be encoded by following sender’s rules.

	Qualcomm
	Depends on whether we agree to include other load metrics in section 3.2.

If other load metrics are agreed to be included, it might make sense to use sender’s rule for all load metrics and not have special treatment for CAC?

	CATT
	OK to be encoded by following sender’s rules

	Huawei
	The CAC should be encoded as defined in LTE for simplicity

	CMCC
	We prefer sender’s rule for all potential reporting metrics.

And we can take CAC as an example.
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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.

	Samsung
	The CAC should be encoded as defined in LTE for simplicity

	Ericsson
	We prefer the LTE encoding rules for simplicity.


Moderator Summary: No consensus
The encoding method should depend on the progress in 3.2
Event-triggered Reporting Mechanism
In previous meetings, some companies showed their concern on the complexity of 
ignaling with respect to reporting thresholds if the additional load metrics are introduced, e.g. are the additional information reported when specific thresholds per information is reached? Are they reported all when only one threshold is met? 
In [3], it is proposed to use the CAC together with the starting point for triggering the inter-system load report while the load information includes the CAC, Number of active Ues and Number of active NR Ues.

In [5], it is proposed to choose and only use one of the following metrics for the threshold for each measurement ID pair (i.e. each inter-system status request/response): CAC Capacity Value per cell, Available RRC Connection Capacity Value, and PRB utilization per cell. When the pre-configured thresholds for the chosen sub-metric are crossed, at least PRB usage, RRC Connections, CAC and Number of Active Ues which are encoded by following the sender’s rule are reported for event-triggered load reporting.
Companies are invited to express their view on the event-triggered reporting mechanism for inter system load balancing.
	Company
	Comment

	ZTE
	From our view, once one threshold is met, all the load metrics could be reported for simplicity.

	Qualcomm
	Agree with ZTE

	CATT
	Agree with ZTE

	Huawei
	Agree with ZTE

	Nokia
	As discussed above, the triggering shall be based on CAC only. Other metrics, if agreed, could only be appended to the CAC report.

	CMCC
	Agree with ZTE

	Samsung
	Agree with Nokia

	Ericsson
	Agree with Nokia


Moderator Summary:

Based on the feedback from 8 companies, all the companies agree that all the load metrics should be reported once the threshold is met. And for simplicity, the CAC could be the triggering metric for the event-triggered reporting.

Proposal 3: For simplicity, the CAC could be the triggering metric for event-triggered reporting. Once the threshold is met, all the load metrics should be reported.
Conclusion, Recommendations [if needed]

If needed
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