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1. Overall Description:

RAN3 would like to thank RAN1 for LS R1- 073885. 
As first RAN3 can confirm that the Load Balancing is part of the E-UTRAN functions as also defined in TS 36.300 sect. 16.1.6 and TS 36.401 sect. 7.2.8.
Moreover RAN3 addressed the load balancing in the context of SON and agreed on one example of use case where an automatic mechanism for tuning of handover/cell reselection parameters is based on load information. Load balancing may be intended for both the intra-frequency and the inter-frequency LTE scenarios.
The use case description is summarised hereinafter:

1. an eNB monitors the load in the controlled cell and exchanges related information with node(s) residing the algorithm for load balancing (e.g. via X2 or other interface)
2. An algorithm (e.g. in the eNB) identifies the need to distribute the load of the cell towards adjacent cells, e.g. by comparing the load among the cells, the type of ongoing services, the cell configuration, etc.

3. The handover margins and/or cell reselection parameters between the cell controlled by the eNB and one or more neighbouring cells are modified;

4. According to the cell reselection and handover mechanisms, part of the UEs at the cell border reselect or hand over to the less congested cell;

5. In the new situation the cell load is balanced.
.

In particular RAN3 discussed a possible characterisation in terms of actual information to be exchanged among the network nodes and different approaches have been considered, the main ones being:

1. the exchanged information should allow to estimate the total cell load on the radio interface both for uplink and downlink,. Other possible measurements/indicators not related to load on the radio interface may be taken into consideration (e.g. eNB processing load) and it was decided to further analyse these aspects within RAN3.
2. The exchanged information does reflect the load situation within a cell in general terms that can be interpreted by different vendors without specifying the underlying measure and without distinguishing between “load aspects” as for approach 1, but rather providing a load indication based on unspecified RRM functions definition of load.

Note that the attached templates are related to approach 1 only.
With regards to the RAN1 questions, RAN3 would like to give the following answers:
Q1) RAN1 would like RAN3 to provide information on the load balancing use case for eNodeB measurements.
Please see the use case description above.
Q2) Does RAN3 consider load balancing mechanisms that are based on measurements from L1 such as those outlined above?

In approach 1, RAN3 is considering the possibility of load balancing mechanisms based on L1 measurements. In case the estimation of total cell load on the radio interface is required, the L1 measurements indicated by RAN1 (Received total power in uplink and Downlink relative transmitted power) seem to be coherent to this approach.
Q3) Has RAN3 identified L1 measurements (or indicators based on L1 measurements) that need to be standardised in order to enable load balancing mechanisms?
See the answer below.

Q4) If yes, RAN1 kindly asks RAN3 to provide details on such indicators and/or measurements, such as their definition, their periodicity.
In approach 1, RAN3 is studying the benefit of estimating the load related to RT and non-RT traffic. RAN3 would appreciate feedback from RAN1 on this matter. RAN3 thinks that RAN1 has the expertise to define other measurements needed to support the use case.

Measurements are intended to manage the issue of load balancing; their periodicity has to be coherent with the timescale of the self optimisation process that may be deemed to be in the order of e.g. tens of seconds/minutes. RAN3 think that RAN1 has the expertise to evaluate the proper periodicity of measurements as well.
2. Actions:

To RAN1:
RAN3 kindly ask RAN1 to take into account the information given above. In the framework of approach 1, RAN3 also ask RAN1 to analyse the characteristics of the information needed to estimate the load on the radio interface based on the already mentioned use case and define suitable measurements accordingly.
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