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1 Introduction and Abstract

In [1] it has been agreed that in Rel.9 load information will be extended. As compared to the Rel.9 load information, cell capacity class and available load value representing E-UTRAN resources that can be used for load balancing are to be added. This paper proposes changes in the X2 specification that enable implementing the above agreement.
2 Discussion
2.1 Load information standardized in R8

In TS 36.423 for Release 8 [2] the resource status update contains, for UL and DL separately:
· S1 TNL enumerated load indicator (4 levels)

· Hardware enumerated load indicator (4 levels)

· GBR, non-GBR and total PRB usage (integer 0..100)

The information is provided in X2 in RESOURCE STATUS UPDATE message that is a part of Resource Status Reporting class 2 procedure. It is initialized with a RESOURCE STATUS REQUEST message that is a part of Resource Status Reporting Initiation class 1 procedure.
2.2 New load information for R9
According to [1], the new information consists of:

· cell capacity class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, UTRAN and GERAN cells when mapping cell capacities on this value),

· available load value (UL/DL available capacity for load balancing as percentage of total cell capacity),

Additionally, it has been agreed that:

· the available load value is expressed in available E-UTRAN resources.

· a cell is expected to accept traffic corresponding to the indicated available capacity.
Since the same information is to be used also in inter-RAT scenarios, it is therefore reasonable to make it as close as possible to the load information defined for UTRAN and GERAN. In [3] there is a Cell Load Information IE defined that contains:
· Cell Capacity Class Value (integer, minimum 0, no maximal value; 100 is the maximal cell capacity)

· Load Value (integer 0 to 100: expresses load level in the cell, where 0 is the minimum load)

The cell capacity class value can be fully reused for the R9 load information. The available load value can on the other hand be defined in a way similar to the load value thus making them easy to compare.

The existing R8 procedures (i.e. Resource Status Reporting Initiation and Resource Status Reporting) can also be reused after following modifications:
· Enabling requesting the available cell capacity status in the RESOURCE STATUS REQUEST
· Defining three new IE: Available Cell Capacity Status that consists of Cell Capacity Class Value (for UL and for DL) and Available Capacity Value (for UL and for DL)

· Enabling reporting the Available Cell Capacity Status in the RESOURCE STATUS UPDATE
A corresponding CR against TS 36.423 is also provided in [5]. Additionally, changes corresponding to the agreed format of the composite load are proposed in chapter 3 for the TR 36.902 [4].
3 Proposed text changes in TR 36.902.

*** Omitted part, kept unchanged ***
4.6.5.1
Input data, definition of Measurements or Performance data

It is proposed that load information is used for load balancing. Besides its own load, an eNB must know the load in the neighbouring cells to be able to decide on the appropriate candidate cell for LB action. The neighbour load can be provided with:

Intra-LTE load balancing (information exchanged over X2):

· the current radio resource usage (UL / DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage)
· the current HW load indicator (UL/DL HW load: low, mid, high, overload),

· the current TNL load indicator (UL/DL TNL load: low, mid, high, overload).

· the available capacity indicator (UL / DL available E-UTRAN resources).

Editor’s notes:

- It is assumed the node indicating available capacity is ready to accept the corresponding traffic, but it is not mandatory.

- It is also assumed that the algorithm to calculate the available capacity indicator is vendor-specific and runs in the eNB that provides the indicator.






*** Omitted part, kept unchanged ***
4 Summary and Proposal

In this paper changes necessary to implement the agreed new available capacity indicator are proposed: defining the new indicators and extending the existing R8 procedures to enable their reporting.
Additionally, it is proposed to accept changes in the text of the TR 36.902 that correspond to the agreed Stage-2 description.
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