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1	Introduction
[bookmark: _Hlk55112831]This paper provides summary of discussions at RAN#110-e on:
[bookmark: _Hlk55213658]CB: # 1010_SONMDT_InterSystemLoad
 -  Topics to discuss:
  - Load measurements reporting granularity (e.g. cell level, beam level and per slice)
  - Inter-system SON Information load balancing IEs 
  - Details of event-based load balancing
  - Details of periodic load balancing
  - Number of active UEs, RRC Connections, and TNL Capacity Indicator
  - NG, S1 and stage-2 TPs
  - May also discuss other topics based on contributions
- Propose to have the discussion in two phases; if there are agreements in the first phase, can proceed to discuss TPs in the second phase
 (E/// - moderator)

In the second round of discussions we will try to converge on the proposals still pending an agreement. See section 2 and 4
2	For the Chairman’s Notes 
Agreements after first round of discussions:
Introduce a new mechanism for Inter System Status Request/Response/Update over NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER, via modification of the Inter-System SON Information IE
Introduce a new mechanism for Inter System Status Request/Response/Update over S1: UL RAN CONFIGURATION TRANSFER and  S1: DL RAN CONFIGURATION TRANSFER, via reuse of the Inter-System SON Configuration Transfer IE

Support periodic inter system load reporting with periodicity not lower than 1000ms and threshold-based load reporting, subject to confirmation from CT
We do not support per slice load information for inter system load balancing in the current release 


Proposals to address at second round of discussions:
Proposal 5 (reworked from Conclusion 5 in Section 3): Agree to the support of an explicitly signalled threshold configuration for inter system load information reporting, details are FFS
Proposal 6 (reworked from Conclusion 6 in Section 3): It is proposed to agree to CAC encoding as defined in LTE, e.g. in TS36.413, as a starting point. Whether CAC is encoded according to the senders rules is FFS
Proposal 9 (reworked from Conclusion 9 in Section 3): Whether to support the Number of active UEs for inter system load balancing is FFS 

[bookmark: _GoBack]Open Issues:
Conclusion 7: Given the majority view, there is no support of PRB utilisation for inter system load balancing in the current release 
Conclusion 10: It is FFS whether to support signalling of the Number of RRC connections for inter system load balancing in the current release 
Conclusion 10: It is FFS whether to support signalling of the TNL Available Capacity for inter system load balancing in the current release 




3	Discussion
3.1	Inter System Load Reporting Procedure
A number of companies agree to introduce a mechanism based on Inter System Resource Status Request/Response/Update that relies on modification of the Inter-System SON Information IE in TS38.413 and based on the introduction of a new IE over the S1 named Inter-System SON Information Transfer.
[bookmark: _Hlk55223017]The messages to be used for transferring procedure messages for inter system load reporting are the S1: eNB CONFIGURATION TRANSFER, S1: MME CONFIGURATION TRANSFER, NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER.
Companies are invited to provide their view on introducing a new mechanism for Inter System Status Request/Response/Update over NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER, via modification of the Inter-System SON Information IE
	Company
	Comment

	Ericsson
	Agree to the proposal

	Huawei
	Agree

	Qualcomm
	Agree

	CMCC
	Agree

	Nokia
	All right

	ZTE
	Agree

	Samsung
	Agree



Summary of discussion after first round:
Conclusion 1: It is proposed to agree to introduce a new mechanism for Inter System Status Request/Response/Update over NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER, via modification of the Inter-System SON Information IE


Companies are invited to provide their view on introducing a new mechanism for Inter System Status Request/Response/Update over S1: eNB CONFIGURATION TRANSFER, S1: MME CONFIGURATION TRANSFER, via introduction of a new Inter-System SON Information Transfer IE
	Company
	Comment

	Ericsson
	Agree to the proposal

	Huawei
	We can refer to the one in NGAP

	Qualcomm
	We think we don’t need to introduce a new IE in S1AP and instead can refer to the IE in NGAP.
S1: eNB CONFIGURATION TRANSFER and S1: MME CONFIGURATION TRANSFER has Inter-system SON Configuration Transfer which is an OCTET STRING and refers to the IE in NGAP. The IE in NGAP can be sent in both directions i.e. from source eNB to target NG-RAN and vice versa. Therefore, we don’t need to introduce a new IE.

	CMCC
	Agree

	Nokia
	Indeed, reference to one specification is probably necessary to avoid re-encoding of the information in the CN.

	ZTE
	Similar view with Huawei and Nokia.

	Samsung
	Similar view with Huawei and Nokia.


Summary of discussion after first round:
Conclusion 2: It is proposed to agree to introduce a new mechanism for Inter System Status Request/Response/Update over NG: UL RAN CONFIGURATION TRANSFER and  NG: DL RAN CONFIGURATION TRANSFER, via reuse of the Inter-System SON Configuration Transfer IE
3.2	Inter System Event Based Load Reporting

Proposals have been submitted in the direction of reporting inter system load information periodically and on an event based manner. 
While event based reporting has been proposed on the basis of thresholds configured in different possible ways, periodic reporting has been proposed with periodicity that is much reduced when compared to intra system load reporting (periods of (1000ms, 2000ms, 5000ms,10000ms, …)). 
Are companies in favour of periodic inter system load reporting with periodicity not lower than 1000ms?
	Company
	Comment

	Ericsson
	Agree to the proposal. With a sufficiently long periodicity, periodic reporting could be feasible and help having a continuous monitoring of load conditions.

	Huawei
	Agree

	Qualcomm
	Agree

	CMCC
	Agree to the proposal.

	Nokia
	Technically, this is all right. But shouldn’t CT WGs be consulted on the signalling load impact?

	ZTE
	Agree

	Samsung
	Agree


Summary of discussion after first round:
Conclusion 3: It is proposed to agree to periodic inter system load reporting with periodicity not lower than 1000ms
FFS whether to send an LS to CT

Are companies in favour of threshold based load reporting? If yes, should thresholds be: 
1) Implicitly configured (e.g. a pre-set Number Of Measurement Reporting Levels) or 
2) Explicitly configured (e.g. Upper and Lower Thresholds based on CAC values and reporting criteria such as “reporting above threshold”, “reporting below threshold”, “reporting between thresholds”…)  
	Company
	Comment

	Ericsson
	We are in favour of threshold based Load Reporting. We support explicitly configured thresholds because they provide more precise configuration of the events triggers for load reporting

	Huawei
	We prefer to use explicitly configured, and to start by re-using existing solutions in LTE: number of thresholds. Enhancements could be discussed later.

	Qualcomm
	Yes, we do support threshold based load reporting. We don’t think we need to choose between implicitly configured vs. explicitly configured reporting
Implicitly configured (e.g. Number of Measurement Report Levels) is supported for inter-RAT load balancing in E-UTRAN and U-TRAN. We can use a similar method here as well. This IE is also be configurable and can have multiple levels say up to 20 linear levels as event triggers
Explicitly configured is also useful for finer control on event triggers and can be introduced here.

	CMCC
	Support threshold based load reporting, and both methods are useful. In addition, we support to adopt more load metrics besides CAC, therefore the definition of the threshold needs FFS.

	Nokia
	Probably explicit thresholds are more useful, as they allow to obtain reports at the moment that the initiating node exactly needs them.

	ZTE
	Fine with the threshold based load reporting, and the explicit threshold is more straightforward.

	Samsung
	We prefer explicit threshold.


Summary of discussion after first round:
Conclusion 4: It is proposed to agree to introduce threshold based load reporting.
Conclusion 5: Given the majority of companies in favour of explicitly configured thresholds (e.g. Upper and Lower Thresholds based on CAC values and reporting criteria such as “reporting above threshold”, “reporting below threshold”, “reporting between thresholds”…), it is proposed to agree to explicit threshold configuration  


3.3	Inter System Load Reporting Metrics

The majority of companies are in favour of reporting the Composite Available Capacity for inter system Load Reporting.
It is therefore proposed to report from E-UTRAN to NG-RAN the Composite Available Capacity Group IE as defined in TS 36.423 and from NG-RAN to E-UTRAN the Composite Available Capacity Group IE as defined in TS 38.423. If companies have a different understanding they can state their comments below:
	Company
	Comment

	Huawei
	We prefer to only use the CAC defined in 36.423. The most critical part when designing this solution is to reduce the signalling impact. Although SSB reporting is supported on Xn, this is a completely different scenario. Reporting a single values seems like a simpler way to go and would also make the event triggered reporting work better. If we report CAC values per SSB, what is the benefit of setting events? It will hardly reduce the signalling?

	CMCC
	We agree to the proposal. In our opinion, the real bottleneck of the network is the number of concurrent transmitted messages, not the payload within each message, especially when the payload does not increase that much in size.
In addition, what we need to consider at this stage is whether the introduction of a potential load metric is beneficial to help perform subsequent MLB operations. The event setting issue can be FFS then.

	Nokia
	We confirm support for the CAC. Regarding the definition, at this moment, we are more neutral regarding the encoding method: it should either be that encoding is related to the sender’s system (NR CAC from gNB, LTE CAC from eNB), or only LTE CAC from both nodes.

	ZTE
	Similar concern with Nokia, whether we should limit the same metric between the NG-RAN and E-UTRAN to be the same granularity?

	Ericsson
	We agree with the proposal


Summary of discussion after first round:
Conclusion 6: It is FFS whether encoding of CAC will be according to the sender’s rules or whether it is according to the CAC defined in LTE, e.g. 36.413
Companies propose reporting of other metrics for inter system Load Balancing, which are listed below on a metric by metric basis. 
Do companies support the reporting of PRB usage between E-UTRAN and NG RAN
	Company
	Comment

	Ericsson
	Not feasible. It cannot be assumed that E-UTRAN nodes would support an understanding of the RB structure of NG-RAN nodes. By signalling PRB usage we force E-UTRAN nodes to be updated whenever new RB structures/numerologies are introduced in NG-RAN. The important information to acquire is the available capacity, which is used to determine if load based mobility can be triggered. PRB utilisation does not reflect available capacity, but only represents what PRBs are used, independently of whether they are used for overprovisioning or for minimum resource allocation. 

	Huawei
	Similar view as E///. Further, we would need to consider whether this should trigger event based reporting and how.

	Qualcomm
	Similar view as E/// and Huawei. In general, if we introduce more load metrics, signalling for supporting event based load reporting would become more complex

	CMCC
	We support the reporting of PRB usage between E-UTRAN and NG-RAN. We do not think the update to E-UTRAN node brings too much extra effort, since every release may bring impact to E-UTRAN node, and the update to E-UTRAN is necessary.
In addition, as an observation of our contribution, CAC cannot solve the interoperability issue. Compared to CAC, PRB usage is clear in definition, and brings benefit for the source node to choose potential target node.
For the event based load reporting, we need to further discuss when and how to trigger event based reporting, after introducing more metrics for load reporting.

	Nokia
	How would it work in terms of triggering? Would there be a separate threshold for PRBs, or once the CAC threshold is reached, PRB usage would be appended? We are sceptical in both cases: if there are separate thresholds, the system will get overly complicated; otherwise, if PRB usage is just appended to the CAC report, it would be useless (provided more-or-less randomly).

	Samsung
	Same view with E///.


Summary of discussion after first round:
Conclusion 7: Given the majority view, there is no support of PRB utilisation for inter system load balancing in the current release 
Do companies support the reporting of per slice load information?
	Company
	Comment

	Ericsson
	Not feasible. There is no concept of slicing in E-UTRAN, hence there would be no information to report from E-UTRAN to NG-RAN. 
Likewise, there is no way an eNB can use per slice load information because the eNB does not serve any slice. Hence, in a load based handover, the eNB would not know to which network slice the UE’s bearers will be mapped and for that the eNB will not be able to make use of any per slice load information received from the NG RAN.  The eNB does not even know which slice a terget NG-RAN node supports.

	Huawei
	Similar view as E///.

	Qualcomm
	Same as above

	CMCC
	No strong preference.

	Nokia
	Indeed, due to limitations of LTE, this may be hardly usable.

	ZTE
	Maybe not needed

	Samsung
	Same view with E///.


Summary of discussion after first round:
Conclusion 8: Given the majority view, there is no support of per slice load information for inter system load balancing in the current release 

Do companies support the reporting of Number of active UEs between E-UTRAN and NG RAN
	Company
	Comment

	Ericsson
	Not needed. In order to be understood and used, this metric requires full knowledge of the resource structure of the sending node, as well as knowledge of the resource utilisation. It is difficult to ensure such understanding between E-UTRAN and NG-RAN  

	Huawei
	Agree with E///. Further, we would need to consider whether this should trigger event based reporting and how.

	Qualcomm
	Same as above

	CMCC
	Support to report. Number of active UEs is a useful complementary to PRB usage.
For the event based load reporting, we need to further discuss when and how to trigger event based reporting, after introducing more metrics for load reporting.

	Nokia
	Same as in case of PRB usage: either useless (if appended randomly to CAC reports) or make the reporting system very complicated if separate thresholds are to be set.

	ZTE
	Considering one scenario that one eNB (SA) has two potential target gNBs (SA) for offloading, if the Number of active UEs can be transmitted from NG-RAN to E-UTRAN by inter-system load balancing, the eNB can have a better view to select the target gNB for offloading, i,e, the gNB with less number of active UEs.

	Samsung
	We don’t see the obvious benefit and we prefer to not include it.


Summary of discussion after first round:
Conclusion 9: Given the majority view, there is no support of Number of active UEs for inter system load balancing in the current release 

Do companies support the reporting of Number of RRC connections between E-UTRAN and NG RAN
	Company
	Comment

	Ericsson
	It may be feasible to provide an understanding of CP load. However for the sake of simplicity and reduction of information signalled across systems we do not think it is essential.

	Huawei
	Similar as E// but we think also this one is difficult to use in this scenario (similar as above). Further, we would need to consider whether this should trigger event based reporting and how.

	Qualcomm
	Same as above

	CMCC
	Support to report RRC connections. It reflects the CP load.
In our opinion, the real bottleneck of the network is the number of concurrent transmitted messages, not the payload within each message, especially when the payload does not increase that much in size.

	Nokia
	Same as in case of PRB usage: either useless (if appended randomly to CAC reports) or make the reporting system very complicated if separate thresholds are to be set.

	ZTE
	Same view as the case of Number of active UEs.

	Samsung
	We don’t see the obvious benefit and we prefer to not include it.


Summary of discussion after first round:
Conclusion 10: It is FFS whether to support signalling of the Number of RRC connections for inter system load balancing in the current release 

Do companies support the reporting of TNL Available Capacity between E-UTRAN and NG RAN
	Company
	Comment

	Ericsson
	It may be feasible to provide an understanding of TNL load. However, this would require to update the concept of TNL Available Capacity in E-UTRAN and NG-RAN because these systems have different ways to define this parameter. In light of this we would promote a simpler solution and not include it.

	Huawei
	TNL is not so useful by itself. It should be used in combination with e.g. PRB. Hence we think it is better to not have it. Further, we would need to consider whether this should trigger event based reporting and how.

	Qualcomm
	Same as above

	CMCC
	TNL load can be considered.

	Nokia
	Same as in case of PRB usage: either useless (if appended randomly to CAC reports) or make the reporting system very complicated if separate thresholds are to be set.

	ZTE
	TNL load is a common metric for both LTE and NR, so this metric could be considered if we can define this parameter in a common way.

	Samsung
	We don’t see the obvious benefit and we prefer to not include it.


Summary of discussion after first round:
Conclusion 11: It is FFS whether to support signalling of the TNL Available Capacity for inter system load balancing in the current release 
4	Second Round of Discussions
With regards to the type of thresholds to adopt (discussion for Conclusion 5) two types of thresholds were proposed in contributions at this meeting:
1) Implicitly configured (e.g. a pre-set Number Of Measurement Reporting Levels) or 
2) Explicitly configured (e.g. Upper and Lower Thresholds based on CAC values and reporting criteria such as “reporting above threshold”, “reporting below threshold”, “reporting between thresholds”…)  
4 companies had a preference for explicitly configured thresholds, while 3 companies preferred both.
It is observed that explicit thresholds may enable to better contain signalling load because they can be set to the exact range for which load reports need to be signalled.
In order to progress with the discussion it is proposed to agree for the support of explicit thresholds as a starting point and to keep implicit thresholds as FFS. It is therefore proposed to agree to the proposal below:

Proposal 5: Given the majority of companies in favour of explicitly configured thresholds (e.g. Upper and Lower Thresholds based on CAC values and reporting criteria such as “reporting above threshold”, “reporting below threshold”, “reporting between thresholds”…), it is proposed to agree to the support of explicit threshold configuration and to leave configuration of implicit thresholds (e.g. a pre-set Number Of Measurement Reporting Levels) FFS
Companies are invited to provide their views on Proposal 5:
	Company
	Comment

	Ericsson
	Agree with the proposal

	Huawei
	In the initial discussion there was a question rgd explicit or implicit (pre-set). For the event thresholds, the discussion was talking about implicit (pre-set) or explicit. Here, we wonder of there was a possible mix-up since the LTE solution (although explicitly signalled) is a way to implicitly send the thresholds by stating the number of thresholds 
Therefore our proposal would be to try to simplify the agreement (the example above should anyway be removed) and attempt to agree that we signal the thresholds 
Agree to the support of an explicitly signalled threshold configuration, details are FFS

	CMCC
	Agree with HW.

	Nokia
	Yes, all right.

	ZTE
	Agree with the proposal to support the explicit threshold configuration. But as Huawei mentioned, the details should be FFS. And the mix-up threshold could be considered.



With regards to the CAC encoding to adopt (discussion for Conclusion 6), the following company positions were expressed:
3 companies agreed to encode CAC according to the sender’s technology
2 companies were not sure about the encoding
1 company wanted to encode CAC as per LTE rules specified in 36.413
In order to progress the discussion the following is proposed:
Proposal 6: It is proposed to agree to CAC encoding as defined in LTE, e.g. in TS36.413, as a starting point. Whether CAC is encoded according to the senders rules is FFS
Companies are invited to provide their views on Proposal 6:
	Company
	Comment

	Ericsson
	Agree with the proposal

	Huawei
	Agree with the proposal

	CMCC
	OK with the proposal. And we prefer senders rules.

	Nokia
	All right.

	ZTE
	Agree



With regards to the Number of Active UEs (discussion for Conclusion 9), the following company positions were expressed:
5 companies did not see the need to exchange this metric in inter system load balancing
2 companies think this is needed
It should be noted that in LTE the “Number of Active UE” metric is not exchanged as part of the resource status information, i.e. Number of Active UEs has not been adopted for MLB in LTE and it would require a change in the LTE MLB implementation. Further, the definitions of Active number of UEs in 38.314 and 36.314 are not the same. The “flooring” for the LTE metric is different from the one for the NR metric. Therefore an eNB and a gNB would have to be upgraded with an understanding of the metric as defined in the system that sends it.
In order to progress with discussions, it is proposed to agree to the following:
Proposal 9: Given the majority view and given the lack of support for Number of Active UEs as an MLB metric in LTE, there is no support of Number of active UEs for inter system load balancing in the current release 
Companies are invited to provide their views on Proposal 9:
	Company
	Comment

	Ericsson
	Agree with the proposal

	Ericsson
	Agree with the proposal

	CMCC
	Disagree. As far as we know, Number of active UEs has been adopted for MLB by some operators in LTE, and we are still discussing whether the sender’s rule should be supported for load metrics. In addition, as we stated earlier, we’ll anyway upgrade our equipment to support a new release, so it is not a strong argument of not introducing Number of active UEs. 
Therefore, we think it is too early to conclude that Number of active UEs is not supported in this release, and would like to keep it open for now.

	Nokia
	All right for this meeting. The new proposed metrics may be discussed further, if more justification (and details on the triggering and reporting) are provided.

	ZTE
	From our point of view, if the Number of RRC connections could be considered, the Number of active UEs should not be precluded, as well.



5	Conclusion, Recommendations [if needed]
If needed
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