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1
Decision/action requested

SA5 is asked to discuss and agree on the location of the software download functions
2
References

32.816 V1.3.1 Study on Management of LTE and SAE
S5-071527 Considerations on a Self-Configuration Architecture
S5-071852 Self-Configuration: Location of the SW_DF
3
Rationale

The contribution S5-071527 to SA5#55 and the contribution S5A071027 to SA-LTE Ad-Hoc proposed a Logical Architecture for the Self-Configuration of eNodeBs. According to the agreed definition process for the SON Architecture the next step is to define the location for each Functional Bloc of the Logical Architecture. Contribution S5-071852 on the locations was not agreed in SA5#56.

This contribution discusses possible locations of the Software Download Functions.
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Figure 1. Self-Configuration logical architecture

4
Detailed proposal

The software structure is purely vendor specific. Also the mechnanisms how to download (e.g. which parts of the SW package) and activate (e.g. in which order the SW parts are activated) are purely vendor specific. Thus the control mechanism needs to be vendor specific also. The SW management functionality shall fulfill both self-configuration (initial SW download) and SW upgrage needs.

The SW download function managing the NE internal SW must be located in the eNodeB.  The tasks of the NE SW download functions are

· Manage the SW in the NE (activate, deactivate, backup, SW version control in NE)
· May initiate a SW download/upgrade

· Able to notify successful/unsuccessful SW download/upgrade
The location of the SW download control function needs to be distributed to EM/DM. Thus the intelligence of the SW download is located in EM/DM. SW download control function work as interface to NE and NM and controls the SW download procedure. The tasks of SW download control function are

· Manage the SW download/upgrade requests from NE and NM

· Controls the SW download to NEs

· Request and/or receives the SW from master SW repository to local SW repository

Each EM/DM may contain a local repository for SW packages. The local repository may not contain all the available SW packages (stored in master repository) but the ones that has been or will be downloaded to underlaying NEs. 

The SW download functions at NM level contains of SW inventory function and SW upgrade function. SW inventory function maintains the SW information of the NEs to which the inventory information may be retrieved by notification mechanism or by request from NM. SW upgrade function provides the means to trigger the upgrade of SW of one or several NEs from NM. 

The master repository may be centralized or distributed. Repository contains all available SW packages of one or several vendors.
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Figure 2. SW download reference architecture

The high level procedure related SW download as part of automatic self-configuration is following (an example, not an extensive procedure):

Assumption: NE has the IP connectivity and OAM connectivity for SW download

1. NE requests the SW download from DM

1. NE may send information of SW & HW it has (e.g. version of SW package/build)

2. NE may request for a specific SW package/build version

3. NE may request for specific SW package/build elements/modules
2. SW_DL control function in DM receives the request from NE

3. SW_DL control function in DM takes the control of the SW download procedure

1. Request additional SW & HW information from NE if needed

2. Decision on which SW (whole package/partial package & versions) will be downloaded. Decision is based on then information received from NE/NM or it might be pre-assigned information.
4. SW_DL control function in DM checks if the SW is available in local SW repository

1. If the correct SW exists then the SW_DL control function initiates the SW download to NE

2. If the correct SW does not exist then the SW_DL control function requests the SW from master SW repository, saves the SW to local repository and initiates the SW download to NE

5. NE receives the SW from DM and activates the new SW

6. NE emits a notification of a successful/unsuccessful SW activation to SW_DL control function
7. SW_DL control function may send the notification of a successful/unsuccessful SW activation in NE to NM SW inventory function

Note: The initial SW download may also be initiated by DM or NM.
The high level procedure related SW upgrage is following (an example, not an extensive procedure):

Assumption: SW upgrade may be initiated by NM (described below), DM or NE

1. NM SW upgrade function requests the SW upgrade for one or several NE(s)
1. NM SW upgrade function may request the upgrade of a specific SW package/build version or the latest SW package/build

2. NM SW upgrade function may request for specific SW package/build elements/parts

2. SW_DL control function(s) in DM(s) receives the request from NM

3. SW_DL control function in DM takes the control of the SW download procedure

4. SW_DL control function in DM checks if the SW is available in local SW repository

1. If the correct SW exists then the SW_DL control function initiates the SW download to NE

2. If the correct SW does not exist then the SW_DL control function requests the SW from master SW repository, saves the SW to local repository and initiates the SW download to NE
5. NE receives the SW from DM and activates the new SW

6. NE emits a notification of a successful/unsuccessful SW activation to SW_DL control function
1. DM sends the notification of a successful/unsuccessful SW activation in NE to NM SW upgrade function/SW inventory function

Nokia Siemens Networks Recommendation on the Location
Based on the discussion above Nokia Siemens Networks recommends locating the SW_DL control function at EM/DM-level. The main argument here is that this function is purely vendor-specific that a standardisation is expected to be not feasible.

Text Proposal for TR 32.816

The following text is proposed for TR 32.816.

Change in Clause 6.4.3

6.4.3
Use Case Specific Reference Model
6.4.3.1
Use case self-configuration of eNodeBs

The SW inventory function and SW upgrade function shall be located at NM level.

The SW_DL control function shall be located at EM/DM level.

The NE SW_DL function shall be located at the eNodeB.
