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Discussion and decision
1 Introduction
The installation of a HNB has to be based on a Plug&Play approach, minimizing the effort for both the customer and the operator (simple provisioning and O&M). For this reason the HNB should be provided with autoconfiguration capabilities able to cope with variable radio conditions. Interference and mobility control are supposed to be the main areas of these autoconfiguration procedures. In this scenario it is assumed that:

· The HNB has capabilities for the radio environment measurement;
· The Operator is able to control and monitor HNB autoconfiguration process.
The purpose of this document is to propose an autoconfiguration approach and to define the related input/output parameters to be exchanged between the HNB and the HMS for a set of specific parameters.

2 Discussion

Regarding the autoconfiguration capabilities, in the following it is assumed that:

· HNB devices may have autoconfiguration capabilities;
· when enabled, each of these autoconfiguration capabilities should be set-up with some input parameters provided by the HMS;
· when enabled, each of these autoconfiguration capabilities should provide the HMS with a read-only parameter for reporting the autoconfiguration status;
· when enabled and properly configured each of these capabilities should return to the HMS the related outcome in terms of a read only output parameter.
The proposed approach should allow a simple two steps HNB autoconfiguration process:

1) for each radio parameter to be self-configured, the HMS provides the HNB with a selected set (list/range) of available values (that remain persistent on the HNB across reboots); in case a set of values includes a single value, this becomes a deterministic configuration of the HNB by the HMS, so this solution is not precluded by the proposed approach;

2) the HNB autoconfigures the involved parameters, selecting, whenever needed, the appropriate value from the received set; “whenever needed” means that the rules, which the HNB follows to establish when an autoconfiguration procedure has to be performed (e.g. at each reboot, periodically, whenever a change in the radio conditions is detected) are out of scope of the current proposal.

The following parameters are taken into account for autoconfiguration:

· UARFCN

· PSC

· LAC/RAC
· P-CPICH Power

· Neighbour (NBR in the following) List

In order to allow a proper management of autoconfiguration capabilities, the following control parameters are proposed (in the following “read” and “write” are in the perspective of the HMS):

· a Capability parameter (read-only), for the HMS to understand if the HNB has autoconfiguration capabilities;

· an Enable parameter (writeable), for the HMS to enable/disable HNB autoconfiguration capabilities;

· a Status parameter (read-only), for the HMS to read the current status of the autoconfiguration process on the HNB (the possible values of this parameter should be coded, for example, as: disabled; not configured; in progress; done; error and possible related error code/cause value);
· a set of input parameters, (writeable), for the HMS to set-up the autoconfiguration capability; these are dependant on the specific parameter;
· a set of output parameters, (read-only), for the HMS to read the result of the autoconfiguration capability; these are dependant on the specific parameter.
In the next sections, detailed requirements for each autoconfiguration item are provided. Moreover, input and output parameters are proposed.

2.1 Autoconfiguration of UARFCN

The autoconfiguration feature of the UARFCN (UTRA Absolute Radio Frequency Channel Number) should be managed under the following assumptions:

· only UARFCN DL may be needed to be set-up;
· UARFCN UL is automatically determined upon UARFCN DL (based on standard duplex configuration and country-specific spectrum allocation).
The autoconfiguration procedure can be summarized as follows:

· The HMS provides to the HNB a set of available UARFCN DL values;
· The HNB selects the UARFCN DL from the set (based on HNB RF measurement capabilities) and reports the selected value to the HMS.

Input parameters:

· List of available UarfcnDl (writeable) -A list of FDD channels available for autoconfiguration (example: “10638, 10663”)

Output parameters:

· UarfcnDl (read-only) - The DL UTRA Absolute Radio Frequency Channel Number in an FDD mode cell, (UARFCN).

2.2 Autoconfiguration of PSC

The autoconfiguration procedure can be summarized as follows:

· The HMS provides to the HNB a set of available PSC values.

· The HNB selects the PSC from the set (based on HNB RF measurement capabilities) and reports the selected value to the HMS.

Input parameters:

· List of available PSC (writeable) -A CSV list of PSC available for autoconfiguration (example: “490, 491, 500”). As an alternative, a range of available values for PSC could be configured. 

Output parameters:

· PrimaryScramblingCode (read-only) - Primary Scrambling Code resulting from the autoconfiguration process.

2.3 Autoconfiguration of LAC/RAC
The autoconfiguration procedure can be summarized as follows:

· The HMS provides to the HNB a set of available LAC and RAC values.

· The HNB selects the LAC and the RAC from the set (based on HNB RF measurement capabilities) and reports the selected values to the HMS.
Autoconfiguration of SAC is FFS. In case it is worthwhile autoconfiguring SAC as well, it is managed according to the same process as LAC and RAC.
Input parameters:

· List of available LACs (string, writeable) - A list of available values for autoconfiguration of LAC (as an alternative, a range of available values for LAC could be configured)

· List of available RACs (string, writeable) - A list of available values for autoconfiguration of RAC (as an alternative, a range of available values for RAC could be configured)

Output parameters:

· LAC (read-only) - The LAC resulting from the autoconfiguration process

· RAC (read-only) - The RAC resulting from the autoconfiguration process

2.4 Autoconfiguration of P-CPICH Power

The autoconfiguration feature of the P-CPICH Power should be managed under the following assumptions:

· only the P-CPICH power needs to be set-up (by specifying an interval of powers where the HNB should autoconfigure);

· the power of the other channels is determined through the offset parameters provided by the HMS

Input parameters:

· Minimum P-CPICH power (signed integer, writeable) - The minimum value in dBm for the P-CPICH power range to be considered by the HNB in the autoconfiguration process (example: -30)

· Maximum P-CPICH power (signed integer, writeable) - The maximum value in dBm for the P-CPICH power range to be considered by the HNB in the autoconfiguration process (example: 10)

Output parameters:

· P-CPICH power (signed integer, read-only) - The P-CPICH power resulting from the autoconfiguration process

2.5 Autoconfiguration of NBR List
The autoconfiguration feature of the NBR list should be managed under these assumptions:

· The HMS can configure on the HNB a set of “mandatory” neighbour cells to be used for mobility management (i.e. cell reselection and handover), in the following referred as “HMS neighbour list”. The HMS neighbour list may be empty.

· The HNB, based on its own scanning capabilities, can discover new neighbour cells to be added to the HNB neighbour list. The overall neighbour list is listed in the data model and can be reported to (i.e. or read by) the HMS.

The same approach is used for Intra-frequency, Inter-frequency and Inter-system neighbour lists.

Input parameters:

· The “HMS neighbouring list” containing mandatory NBR relations

Output parameters:

· The HNB overall neighbour list resulting from autoconfiguration, with the same format of the HMS neighbour list
3 Proposal

It is proposed to agree on the principles outlined in the above sections of possible HNB autoconfiguration capabilities and autoconfiguration control by the HMS and to define Stage 2 (TS 25.467) accordingly. Operational parameters liable to autoconfiguration and the autoconfiguration control parameters have been outlined as well.
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