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1	Introduction
We here discuss remaining open points for MLB in Rel-16. 
2	Discussion
2.1	TNL Reporting on X2/Xn

There is existing agreement from last meeting (RAN3#107bis-e) to provide TNL reports per cell over X2/Xn. However, it is still open whether to report F1-U and S1/NG-U separately

<< Excerpt from Summary of offline discussion [1] >>
X2/Xn: Both split and non-split architecture are specified for NG-RAN. Please provide your view on whether to include load TNL load information for both backhaul (S1-U/NG-U) and fronthaul links (F1-U) reported separately (X2, Xn).
No conclusion.
<< End of excerpt Summary of offline discussion >>

During the discussion, there was suggestion that only one value should be provided to the peer node via X2/Xn interfaces, and that it should refer to the lowest capacity available in either the fronthaul (F1) or the backhaul (S1/NG) for a given report. There was also comment that this would avoid exposing the gNB architecture to the peer node.

In our view, providing only the value with lowest capacity is misleading and could quickly result in overloading or underloading certain cells given the sudden change in value reported to the peer node (e.g., source gNB or MN). 

Taking a gNB with disaggregated architecture as example:
· CU-UP1 (referring to NG-U)
· TNL Maximum Offered Capacity (equal to variable X) 
· TNL Available Capacity 10% capacity (Y equal to variable X * 0.1)
· DU1 (referring to F1-U)
· TNL Maximum Offered Capacity (equal to variable W) 
· TNL Available Capacity 50% capacity (Z equal to variable W * 0.5)

Variable X and W can be significantly different, even if Y and Z at some periods may have relatively close values. Hence, the problem of switching the value per cell to include the values which represent the lowest available capacity at the gNB will cause sudden extreme changes in values reported to the peer node, given the TNL Maximum Offered Capacity (NG-U) is very different and likely much larger than the TNL Maximum Offered Capacity (F1-U). This can negatively affect the neighbour node as it will appear to it as if the target cell experiences high increases in capacity, which would incorrectly make it a target for directing many UEs, even though  the change was only a side effect of swapping the meaning of TNL load reported per cell rather than on actual capacity having changed. Thus, it is not appropriate to switch back and forth the actual meaning of the TNL report per cell over X2/Xn.

Observation: It is not appropriate to switch back and forth the actual meaning (backhaul vs. fronthaul) of the TNL report per cell over X2/Xn.

However, to address the concern from some companies regarding exposing the intra-gNB interfaces, an alternative approach is to additionally report the TNL per node over X2/Xn and not swap the actual meaning of TNL report per cell.

In this way, the neighbour node will be aware of whether the gNB as a whole is experiencing an issue as well as its entire transport capability in addition the reports on a per cell basis, which was already agreed. This information granularity will help the neighbour node to take a more appropriate load balancing decision.

Proposal 1: Introduce TNL Capacity Indicator per node over X2/Xn.
Similarly, given that a gNB may host a large number of cells, not all of the hosted cells may be meaningful to be reported to the neighbouring node. Therefore, it is proposed that the gNB-CU reports only the TNL available capacity corresponding to cells that are relevant for an external entity based on implementation. Whether or not a cell is a relevant to a neighbouring node could be determined on whether there is overlapping coverage, and the selection based e.g., on the Automatic Neighbour Relation (ANR) table at the gNB-CU for the selection of cells to report.   

Proposal 2: The gNB-CU may report only the TNL Available Capacity corresponding to cells that are relevant for an external entity based on implementation to minimize unnecessary reports to the neighbour nodes (e.g., via utilizing the ANR Table information at gNB-CU). 

2.2	TNL Reporting on E1
[bookmark: _GoBack]There is existing agreement from last meeting (RAN3#107bis-e) to provide TNL reports per node over E1. However, it is still open whether to report the gNB-CU-UP TNL Available Capacity per slice.

<< Excerpt Summary of offline discussion [1] >>
E1AP: FFS whether to provide measurements (TNL Available Capacity Indicator, HW Capacity Indicator) per slice.
No conclusion

Additional metric to be reported per slice
Several companies see benefits for enhancements, other companies believe this can be continued in Rel-17.
To be continued based on contribution.
<< End of excerpt Summary of offline discussion >>

Reporting per slice (TNL Available Capacity Indicator) is currently FFS in the E1AP BL CR. However, for anticipation of access control, it is crucial for the CU-CP to receive this load information per slice, given that TNL resources at a CU-UP may be dedicated to specific slices. Likewise, there will be services/slices requiring GBR. Hence, this discrimination is needed at CU-CP to take an appropriate action when establishing a bearer context and ensure the required capacity also from TNL perspective will be available.

Proposal 3: Confirm reporting per slice in the E1AP CR (remove FFSs).

2.4	Further information reported per slice
Additional metric to be reported per slice was discussed at last meeting (RAN3#107bis-e). The discussion status is as follows:

<< Excerpt Summary of offline discussion [1] >>
Additional metric to be reported per slice
Several companies see benefits for enhancements, other companies believe this can be continued in Rel-17.
To be continued based on contribution.
<< End of excerpt Summary of offline discussion >>

Our proposal [2] to last meeting included addition of TNL reporting and Radio Resource Status per slice on F1. The motivation to report this metric per slice is the same as the one indicated for E1 in section 2.3 above, i.e. enable the CU (or CU-CP) to anticipate on the access control outcome in the DU and hence avoid time- and processing consuming signalling in high load scenarios. 

The proposal takes into account that the operator may allocate both transport and radio resources per slice, and access control therefore has to be performed per slice. For the radio resources, in particular PRB load reported per slice for GBR bearers is important information required to perform access control in the CU.

Proposal 4: Report TNL load per slice on F1.
Proposal 5: Report Radio Resource Status per slice on F1.

2.5	Number of Active UEs
For reporting of number of active UEs, the open point was described by the rapporteur as follows:
· Stage 3 details of introducing active UEs (which interface / which information)

The options captured at previous meeting were:
· Option 1: Xn only 
· Option 2: F1+Xn, based on TS 38.314 section 4.1.1.3 (per DRB (QCI) level measurements)
· Option 3: F1 + Xn, based on TS 38.314 section 4.1.1.3.5 Mean number of Active UEs per cell
with additional question on whether to also report on X2.

Concerning options 2 and 3, it could be noted that TS 38.314, planned for Rel-16, is currently not approved but available in draft version 0.2.0. The different metric described section 4.1.1.3 are being elaborated by RAN2 for the purpose of performance monitoring, and their use for load reporting on network interfaces was so far not considered by RAN2. Due to currently ongoing discussion in RAN2 it seems premature for RAN3 to take agreements on their use on network interfaces.

Option 1 is based on information already available in the CU-CP, where legacy UE inactivity information sent by the CU-UP enables the CU-CP to determine how many UEs are active among the UEs with a context setup in the CU-UP. We propose information along these lines:

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]9.2.2.xx        Active Users
The Active Users IE indicates the overall status of number of active users per cell as determined by the CU-CP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Number of Active Users
	M
	
	INTEGER (1..65536,...)
	
	-
	

	Available Active Users Capacity Value
	M
	
	INTEGER (0..100,...)
	Value 0 shall indicate no available capacity, and 100 shall indicate maximum available capacity with respect to the whole cell. Capacity Value should be measured on a linear scale.
	-
	




Proposal 6: For Number of Active UEs, RAN3 to choose "Option 1: Xn only" based on above text proposal.


3	Conclusion
We have made the following observation and proposals:
Observation: It is not appropriate to switch back and forth the actual meaning (backhaul vs. fronthaul) of the TNL report per cell over X2/Xn.
Proposal 1: Introduce TNL Capacity Indicator per node over X2/Xn.
Proposal 2: The gNB-CU may report only the TNL Available Capacity corresponding to cells that are relevant for an external entity based on implementation to minimize unnecessary reports to the neighbour nodes (e.g., via utilizing the ANR Table information at gNB-CU). 
Proposal 3: Confirm reporting per slice in the E1AP CR (remove FFSs).
Proposal 4: Report TNL load per slice on F1.
Proposal 5: Report Radio Resource Status per slice on F1.
Proposal 6: For Number of Active UEs, RAN3 to choose "Option 1: Xn only" based on above text proposal.
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