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Introduction
During the RAN3# 107e meeting, RAN3 has addressed and resolved some of the open issues related to load balancing and load sharing in Rel-16, as captured in the updated baseline CRs to TS 38.423, 38.363, 38.473 and 36.423 cf [1] – [4], respectively. Some design aspects, however, remain FFS and need to be finalized. These include:
· TNL capacity Indicator over Xn/X2, F1, and E1;
· Number of active UEs
In this contribution we share our view on the remaining design aspect related to the definition and representation of the Number of active UEs for mobility load balancing in Rel-16, as well as other minor leftovers FFS in the BL CRs, and motivate the corresponding TP suggested for the BL CRs in companion contributions [5] – [8], respectively.
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Number of active UEs for MLB
An additional metric that has been extensively discussed in RAN3 to become part of the load information for MLB in NG RAN is the number of active UEs per cell. 
We think that for the purpose Load Balancing between different RAN nodes a metric should consider both the peaks in the traffic and its fluctuations. In order to obtain this objective for the wanted metric of the number of active UEs, it seems more suitable to report the mean number of users rather than the maximum number of users. 
In the figure below a qualitative example shows a comparison between the mean number of active UEs and the respective maximum, based on three samples and available at times T0, T1, T2. It can be seen that the mean number of active UEs that can be exchanged from the “gNB A” to “gNB B” provides more useful information for Load Balancing decisions. 
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It is proposed to align the number of active UEs for MLB to the agreements reached by RAN2 during the RAN2#109-e meeting [9], and reported below.
	RAN2 agreements
	Number of active UE is measured per DRB per cell by network.

[bookmark: _Hlk33875124]The equation for mean number of active UE is , FFS the definition for drbid in the description table of mean number of active UE.

For number of active UE, add the following description inside the table, drbid: the DRBs mapped with the same 5QI for NR SA or mapped with the same QCI for EN-DC.




RAN2 has agreed to support a definition of the mean number of active UEs with a 0.1 granularity. Such definition addresses the concerns expressed by many companies about using a simple flooring operation for the mean number of active UEs which could have resulted in ‘zeroing’ the information in low load scenario. Flooring the mean number of active UEs to zero has a negative effect on the application of such metric for MLB purposes, as it conveys incorrect information about the network utilization.
Proposal 1 RAN3 to align with the definition of mean number of active UEs agreed in RAN2.

To align with the RAN2 definition of the average number of active UEs, RAN3 should consider introducing the possibility of providing the decimal values in representing the mean number of active UEs. This is just a matter of representing the values by using the REAL format or by using the BIT STRING (SIZE()) format wherein each value is the number of active UEs divided by 10 (divide by 10 will allow a granularity of 0.1). Using BIT STRING (SIZE()) with a SIZE of 24 bits allows for the exchange of mean number of active UEs in the range of (0, 0.1, 0.2, … 1677721.5‬) UEs or using BIT STRING (SIZE()) with a SIZE of 16 bits allow for the exchange of average number of active UEs in the range of (0, 0.1, 0.2, … 6553.5‬).
Therefore, we recommend that RAN3 adopts a definition of the number of active UEs in decimal format.
Proposal 2 RAN3 to agree to represent the average number of active UEs in decimal format in the BL CRs to TS 38.423, TS 38.473 , and TS 36.423 as proposed in [1], [2], and [4] respectively.

TNL capacity indicator over Xn/X2, F1 and E1
The introduction of a TNL capacity indicator over Xn/X2, F1 and E1 has been extensively discussed in RAN3 and several agreements have been reached during the RAN3#107-bis-e meeting. In particular, it has been agreed that at least over Xn/X2 and F1, the TNL capacity indicator shall not be associated to any interface but can be reported
· per cell over the Xn/X2 interfaces
· per node over the F1 interface 
It remains to be discussed whether the TNL capacity indicator needs to be associated to specific interfaces when it is reported over E1. For instance, some companies suggested reporting the TNL capacity indicator over E1 with multiple information elements to distinguish between different TNL capacities associated to different interfaces, such as NG TNL capacity indicator and F1 TNL capacity indicator. 
As RAN3 has agreed to report the TNL capacity indicator over Xn/X2 and F1 agnostically to any specific interface, we believe that the same principle should be applied to the TNL capacity indicator reported over E1. On one hand, this would avoid ambiguity as the reported transport capacity could reflect the effective bottleneck in the transport network, regardless of whether such shortage of capacity occurs due to NG or F1. On the other hand, the current specification of the E1 interface is already aligned with the Xn/X2 and F1 specifications, which simplifies the overall design.   
Proposal 3 RAN3 to maintain the current definition of the TNL capacity indicator over E1, as proposed in the TP for BL CR to the TS 38.463 in [3].

Network slice granularity over E1 interface
One last aspect to be discussed is whether the HW Capacity Indicator and the TNL Capacity Indicator over the E1 interface should be reported with a per network slice granularity. It is our opinion that neither the HW Capacity Indicator or the TNL Capacity Indicator should be reported on a per slice level over the E1 interface. On one hand, several aspects of the definition of either the HW Capacity Indicator and the TNL Capacity Indicator on a per slice granularity remain unclear and not sufficiently discussed. 
For example, it is not straightforward to understand how HW capacity can be split per slice. Nor it is easy to understand how transport capacity can be split on a per slice basis and how transport traffic is somewhat marked to be associated to the transport capacity for the corresponding slice.
On the other hand, at this stage of the WI phase, the benefits of introducing such level of granularity over E1 for both the HW Capacity Indicator and the TNL Capacity Indicator have not been sufficiently proved, nor the complexity added by such definition has been discussed.
Proposal 4 RAN3 to remove the per slice granularity from the HW Capacity Indicator and the TNL Capacity Indicator over E1 interface as proposed in the TP for BL CR to the TS 38.463 in [3].

Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk508794470]
In this contribution, the following proposals are captured:
Proposal 1 RAN3 to align with the definition of mean number of active UEs agreed in RAN2.
Proposal 2 RAN3 to agree to represent the average number of active UEs in decimal format in the BL CRs to TS 38.423, TS 38.473 , and TS 36.423 as proposed in [1], [2], and [4] respectively.
Proposal 3 RAN3 to maintain the current definition of the TNL capacity indicator over E1, as proposed in the TP for BL CR to the TS 38.463 in [3].
Proposal 4 RAN3 to remove the per slice granularity from the HW Capacity Indicator and the TNL Capacity Indicator over E1 interface in the TP for BL CR to the TS 38.463 in [3].
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