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1 Introduction

CB: # SONMDT8_InterSystemLB

- Topics to discuss:
  - Details of event-based reporting threshold mechanism 

  - Introduction of PRB usage for inter-system load balancing
  - Encoding of load metrics

  - Mechanism of controlling inter-system load balancing
  - Any other topic based on contributions submitted

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

(HW - moderator)

The discussion is split into two parts. One before the online session on Friday and one before the CB session. Deadlines for the phases are:

· Phase 1: Thursday  19th 16:00 UTC

· Phase 2: Tuesday 24th 13:00 UTC

2 For the Chairman’s Notes

The moderator proposes the following minutes from the 1st phase:
It is sufficient to have a single measurement per node pair, i.e. no measurement IDs are needed.
Issue 1: Is an indicator from the reporting node to inform about stop/pause/resume needed? 

Issue 2: Do we need to signal the "high" threshold for event based reporting or can this be implicit (CAC=0)?

Issue 3: Majority seems to favor to not report CAC per SSB. The positions have not changed and no new arguments have emerged. Can we have progress by removing the last part in the existing agreement?

Agree to CAC encoding as defined in LTE, e.g. in TS36.413, as a starting point. Whether CAC is encoded according to the sender’s rules is FFS
Issue 4: No consensus on PRB reporting. Questions are raised regarding what is reported and how is this understood in the receiving node. To be continued…
Issue 5: No consensus on the reporting of NR capable UEs. To be continued… 

3 Phase 1 Discussions 

3.1 Load reporting mechanisms

3.1.1 Measurement ID

R3-213411 propose to use a simplified framework compared with intra system load reporting where measurement ID is not used. Instead it is assumed that only one type of reporting is provided between two nodes. Note however that we can still define multiple metrics and multiple cells in this single report. 

So the question is: is it sufficient to have a single measurement per node pair or do we need measurement IDs?

	Company
	Comment

	Nokia
	Not needed.

Inter-RAT load reporting shall be as simple and slim as possible. Therefore, having multiple reporting instances (and thus the measurement ID) is totally not necessary. 

	CMCC
	One measurement pair may be enough for now, and we may extend at any time when more pairs are deemed to be needed.

	Ericsson
	Agree with Nokia. Measurement ID is designed to have multiple instances of measurements processes running at the same time, while Inter System LB should be as light as possible in terms of signalling.

	Qualcomm
	Single measurement per node pair seems enough

	ZTE
	Share the view with CMCC and Qualcomm.

	Huawei
	Not needed

	Samsung
	We agree the simple solution for inter-system load reporting. So no need Measurement ID


3.1.2 Measurement control from reporting node 

R3-213824 propose that we should allow the reporting node to indicate whether to stop/pause/resume measurements. 

Is this indicator from reporting node beneficial?

	Company
	Comment

	Nokia
	Start/stop seems sufficient.

	CMCC
	We are open to have further discussion on this.

	Ericsson
	We think it is beneficial.

In the same effort stated above to make the Inter System LB a light process, we would like to have control of situations where measurements cannot be provided, e.g. due to overload conditions. The Start/Stop procedure is based on the reporting node requesting to stop measurements. This however leaves the requesting node without information about when measurements can be available again. The latter can result in a situation where the requesting node requests measurements over and over again, despite the overload is still ongoing. The possibility for the reporting node to “pause” measurements allows for measurements to be resumed when the situation returns to normal, i.e. the overload is resolved. 

	Qualcomm
	No strong view. Pause/resume can be introduced if deemed useful.

	ZTE
	Seems not necessary.
The similar issue is also raised in CB#SONMDT4, We think this mechanism could be regarded as the enhancement of load balancing, and this could be discussed in further release, but not for Rel-17.

	Huawei
	This is discussed for Xn but we see no big need to add this indicator to inter system reporting. We think the framework is very different and we should strive for simplicity and reduce the signaling. The simplest solution is to not even indicate if a measurement is not included? The receiver will see it?

	Samsung
	Agree with Nokia.


3.1.3 Event based thresholds

The agreement from last meeting is as follows:

CAC is used as the triggering metric for event-triggered reporting. 

Once the threshold is met, all the load metrics requested should be reported.

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

R3-213411 and R3-213824 propose two slightly different ways to define the thresholds:

a) signal a high and low threshold and the number of reporting levels dividing the gap between the low and high threshold

b) signal a low threshold and the number of reporting levels dividing the gap between the low and high threshold, where the high threshold is overload (when CAC=0)

The only remaining question seems to be which f these two are preferred, a or b?

	Company
	Comment

	Nokia
	Neither is needed.

The signalling shall be slim and simple. Therefore, just the number of thresholds seem plenty enough, upper and lower limits do not seem critically needed.

	CMCC
	Last meeting indicated that one threshold+number of reporting levels seemed to be a proper compromise. So b).

	Ericsson
	The agreements from the last meeting clearly state that “combination of range-based thresholds and explicit thresholds should be applied for event-triggered reporting”, hence we should honour that agreement and look for a solution that reflects it.

When it comes to the solution, we believe that Option a) mirrors the agreement. In Option a) there is the possibility to select a high threshold that is not “overload”. This is useful if, for example, measurements want to be received in a specific range of operation, e.g. 30% to 70%. This possibility is very useful when the target of the function is that of balancing load between systems, instead of purely reacting to high loads. Also, we need to consider that load in E-UTRAN will decrease with time, hence the ability to set a high and low threshold e.g. in the middle of the 0-100 range would be beneficial.

We prefer Option a)

	Qualcomm
	Option a) gives more flexibility and we prefer that as well.

	ZTE
	No Strong opinion, both of them could work.

	Huawei
	We prefer option b). We do not see the case where we would stop reporting above a load threshold.


3.2 Load metrics

3.2.1 CAC encoding

For CAC we have the following agreement

Agree to CAC encoding as defined in LTE, e.g. in TS36.413, as a starting point. Whether CAC is encoded according to the sender’s rules is FFS
This discussion has been ongoing for some time. The question is whether CAC shall be reported per cell and per SSB for an NR cell (as defined over Xn) or whether the CAC per cell (as encoded in LTE) is always used.

So the options are:

a) Report CAC per cell 

b) Report CAC per cell and for NR node also per SSB

	Company
	Comment

	Nokia
	(a)

Reporting per-SSB may not be understood in non-NR system.

	CMCC
	b). We’ve explained the benefits by introducing per SSB load, and most of the companies acknowledged the benefits.

Regarding Nokia’s concern, note that inter-system LB is a Rel-17 feature, and eNB should anyway be updated to support such feature.

	Ericsson
	Although we were the main promoters of per SSB CAC reporting, in Inter System LB we would like to simplify the solution and make it “light”. As Nokia states, an E-UTRAN node may not understand an NR CAC. We therefore support a)

	Qualcomm
	If we want to do an inter-system LB between a legacy eNB (which doesn’t understand SSB) and Rel-17 gNB, then agree it is a comprehension problem.

But if we want to do an inter-system LB between a Rel-15/Rel-16 eNB (which understands SSB) and is not dual connected to a gNB, then it could be useful. 

No strong view; but OK to keep it light and not introduce per-SSB CAC. 

	ZTE
	Prefer b) 

From the load management over EN-DC X2 in TS 36.423, the NR cell measurement result including the NR CAC could be sent from en-gNB to eNB, at least for Rel-16 version. This means that an E-UTRAN eNB is able to understand the CAC in NR.

	Huawei
	For simplicity we prefer a. 

	Samsung
	Some eNB may not understand SSB. So we prefer a).


If option b) is preferred: there is a possibility to request the SSB that shall be reported over Xn. Is this also to be used for inter system load balancing? Or would we always report all?

	Company
	Comment

	CMCC
	We are open to discuss. Reporting all could be a starting point to simplify the signaling design.

	ZTE
	Need further discussion.

	
	


3.2.2 Number of RRC connections, Number of active UEs

We have the following agreement for other load metrics

RRC connections, Number of active UEs are introduced for inter system load balancing. PRB usage is FFS.

Although there is no explicit discussion paper covering the details of this, we would anyway like to check whether there is any further details to discuss here.

	Company
	Comment

	Nokia
	We prefer to limit the metrics to CAC only.

Metrics like the number of UEs or RRC connections require understanding what is the total capacity, which will require additional configuration (no “inherent” understanding in a different RAT).

	CMCC
	We’ve agreed to introduce these two metrics for load reporting.

We have clear definitions for number of active UEs in both 36.314 and 38.314, and please note that number of active UEs has been introduced for intra-system MLB for NR without indicating the total capacity.

We have clear definitions for RRC connections for intra-system MLB for NR with both available percentage and the used value which can deduce the total capacity. And we have clear definition for mean number of RRC connections in E-UTRAN in 32.425 which have already been used in our current 4G network for intra-LTE MLB.

So we find no obstacles of introducing these metrics.

	Ericsson
	Agree with Nokia

	Qualcomm
	This was already agreed in last meeting. So we should support this.

	ZTE
	In last meeting, it has been agreed that the two metrics should be introduced for inter-system load balancing. We think these two metrics could be sent from NR to LTE, at least. 

Meanwhile, as mentioned by CMCC, if the two metrics have also been defined in LTE, they should also be sent from LTE to NR.


3.2.3 PRB utilization

Introduction of PRB usage should be further studied

The question here is whether we shall have PRB usage reporting? 

	Company
	Comment

	Nokia
	Better than the number of UEs or RRC connections, but still, in inter-RAT likely not needed.

	CMCC
	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.

According to 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 the status quo on the lack of signaling in current spec; in fact, if the requested NR cell has a different numerology, the measurement request will anyway be rejected. So this concern is not the real show-stopper of introducing PRB usage.

	Ericsson
	We do not think this is needed. Reporting number of utilized PRBs requires ful understanding of the PRB scheme used by the reporting system. An E-UTRAN eNB may not understand PRB structures in NR. Besides, PRB utilization is likely to show always 100%, in a system where resource utilization is maximized.

	Qualcomm
	Probably not needed.

Question to CMCC: “…if the requested NR cell has a different numerology, the measurement request will anyway be rejected” ( can you expand on how current signaling enables this rejection? Also do you then propose to introduce SCS, BW information for complete picture?

If we want an eNB to get a coarse estimate of the load of a gNB, maybe percentage of PRB utilization (without SCS, BW info) is enough. But if not critical, this metric could be avoided. 

	ZTE
	We think the PRB usage is needed.

At least, the percentage of the utilized PRB per cell/per SSB could be considered.

	Huawei
	No strong view.

	Samsung
	eNB could not understand NR PRB structure without SCS information. So not needed.

	CMCC2
	In reply to QC’s question, we have not agreed any TPs on NGAP or S1AP regarding inter-system topic, and we can reuse radio resource failure mechanism as agreed on XnAP for intra-system case as a baseline.

From our understanding, additionally introducing SCS or BW information would be beneficial, but we are also OK not to introduce such information as a compromise.

The main point we want to make here is: the concern that eNB cannot understand NR PRB structure is not caused by introducing PRB usage metric, and eNB will never know NR PRB structure without SCS information no matter what metrics we are using for load reporting. So such concern is not the real show-stopper of introducing PRB usage metric.


If PRB reporting is preferred: Over Xn, we report the relative usage compared to the total number of PRB per cell. What would we report for inter system MLB?

	Company
	Comment

	CMCC
	We can report per SSB PRB usage by following the sender’s rule, and it is even better to also report a per cell PRB usage which has not been explicitly reported over Xn.

	ZTE
	Agree with CMCC

	Huawei
	If we introduce this, we probably need to indicate not only the used PRB (in percentage) but also the total number of PRB and a translation into capacity?


3.2.4 NR capable active UEs

R3-213411 propose that an LTE cell can report Number of NR capable active UEs and the claimed benefit is that this would be useful to determine whether an NR node shall switch off or not. The scenario could for example be that the LTE node has relatively high load but no NR capable UEs in which case it could be beneficial to switch off the NR cell even if the LTE load is high (since no UEs can be moved). 

Does any company see a benefit of this kind of metric?

	Company
	Comment

	Nokia
	This is interesting, but we prefer to keep it as an option at this meeting (FFS).

	CMCC
	We are open to further discuss this.

	Ericsson
	As part of AI 10.2.3. Inter-System Inter-RAT Energy Saving, we have agreed the following:

“A cell state indication, triggered at change of cell status, should be sent from the NG-RAN node to the eNB to indicate the status of the concerned cell for energy saving purpose

A cell activation request should be sent from eNB to NG-RAN node to request a previously switched-off cell/s to be re-activated

A cell activation response should be sent from NG-RAN node to eNB to indicate that one or more cell(s) previously switched-off has (have) been activated”

With these enhancements, an eNB always knows the status of a neighbour NR cell and the same eNB can trigger activation of an NR cell, if needed. Wouldn´t this mechanism be sufficient to support inter system cell activation/deactivation?

	Qualcomm
	TS 38.314 defines the mean number of active UEs as the count of those UEs for which there is buffered data for the DL/UL for DRBs.

It seems that proposal is to define a new metric number of NR capable active UEs which is a subset of the above metric. This needs further discussion – e.g., what is the exact definition? what is meant as “NR capable” and “active” – a UE can’t have active NR data in an eNB right?

	ZTE
	Need further discussion, and the meaning of this metric should be clarified.

	Huawei
	The “Number of active NR UEs” could be counted as how many of the active UE in LTE that are NR capable. It is not related to NR data transmission.

The main usage would be for switch-off decisions


4 Conclusion, Recommendations [if needed]

If needed

