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Decision/action requested

Discussion for the NCL management solution based on the LS (S5-071925) from RAN3 on ANRL, and the agreement on the solution based on the discussion.
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Rationale
RAN3 has studied a function for the automatic generation neighbour relationships, detailed in the LS [2]. SA5 has been asked with considering how this function is controlled by O&M, particularly with respect to “whitelists” and “blacklists”.
As detailed in the LS, the RAN (and specifically the eNB)

· Monitors UE measurement reports for each of it cells

· If necessary and allowed by O&M, creates a new X2 with this new neighbour

It should be noted that 

· How the eNB makes the decision is likely to remain outside the scope of standards

· The above process applies to intra-frequency neighbours, but not to inter-RAT or inter-frequency

· The O&M control / configuration is left for SA5 discussion, though the concept of whitelists / blacklists is suggested for consideration

The O&M system
· provides constraints for the eNB in the form of lists

· examines actions from the eNB and (optionally) other data available, and modifies those constraints as a result.

Below we detail some suggestions on how O&M can interwork with the eNB in an efficient and flexible manner.
4 Detailed proposal
We assume that the outputs of O&M to the eNB are essentially “lists” of cells with associated attributes. Since the function only covers intra-frequency cells, we also assume that the lists only contain intra-frequency cells (other cases are FFS since RAN3 has not proposed a solution).

4.1 Proposal for NCL management

O&M and eNB maintain the same list (one per operational cell in the eNB) of neighbour cells with attributes “w”, “b” or “grey” (white, black or grey), where:

· A white cell must be a neighbour and hence an X2 relationship to the respective eNB must be set up, irrespective of measurement reports

· A grey cell could be a neighbour, and this is left to the decision of the eNB based on measurement reports

· A black cell cannot be considered as a neighbour by the eNB irrespective of measurement reports

The synchronization of this NCL between OAM and eNB is required.
The list itself has an attribute of “open” or closed”, “open” and “closed” can be controlled by OAM but not eNB.
· If “open”, any cells outside the list can be considered by the eNB as potential neighbours for that cell based on measurement reports

· If “closed”, eNB can only take actions related to the cells in the list, according to their specific attributes

It can be seen that by using the above structure or similar, it is possible to configure the eNB constraints in virtually any manner e.g. eNB has full autonomy (open, zero-sized list), eNB has no autonomy (closed list with only white and black cells), eNB has some constrained autonomy (closed list with white, grey and black cells).
It is assumed that the O&M system can alter the list and the attributes. The actions of the eNB after those alterations should be consistent, i.e., associations should be added or removed according to the cell attributes in the new list. It should also be noted that an X2 association should exist as long as one cell of eNB Y is in the neighbour list of one cell of eNB Z, irrespective of blacklist presences for other cells of the same eNB’s.
4.2 NCL control scenarios
Full O&M control:

List of cells, all marked as white

List is marked as “closed”

Only listed cells can have X2 relationships and execute HOs.

Other cells can be reported to O&M by the ANRL function (if eNB thinks they should be neighbours, but no action is taken by eNB)

No O&M control

Empty list, should be marked as “open”

eNB can add any cells to the NCL and establish X2 relationships and execute HOs

Actual neighbours for HO used by the eNB reported to O&M

Hybrid control 1: O&M sets up restrictions but does not limit the set of cells the eNB can consider as possible neighbours

List of cells, some marked as “white”, and some marked as “black”

List is marked as “open”

Listed white cells must have X2 relationships and can execute HOs.

Listed black cells cannot have X2 relationships and execute HOs.

ANRL function in eNB may add any other cells to NCL, set up X2 etc

Actual neighbours for HO used by the eNB reported to O&M, also report on whether ANRL function would have added a black cell (if it weren’t black)

Hybrid control 2: O&M sets up restrictions AND limits the set of cells the eNB can consider as possible neighbours

List of cells, some marked as “white”, some marked as “black”, and some “grey”

List is marked as “closed”

Listed white cells must have X2 relationships and can execute HOs.

Listed black cells cannot have X2 relationships and execute HOs.

ANRL function in eNB may add grey cells only to be the neighbour for HO, set up X2 etc

Actual neighbours for HO used by the eNB reported to O&M, also report on whether ANRL function would have added a black or unlisted cell

4.3 Input for the OAM control on NCL
The eNB always keeps an up-to-date list (per cell in the eNB) of all cells that it has measured or have been part of a list provided to it from O&M. This list should be communicated to O&M as required (e.g. on change or by request). For each cell, the following attributes would be useful:

· Cell’s neighbour status i.e. is cell currently a candidate handover target

· Cell’s X2 connectivity, i.e. is there an X2 to the eNB of that cell

· Cell’s HO “rating” by the eNB, i.e. does the eNB think it should be a candidate HO target (or not)

The first two should be in principle synchronized except during transient conditions. The third attribute allows the eNB to provide feedback to O&M when the neighbour cell is either “white” or black”.

Again this input enables a large degree of flexibility, since the eNB can signal its view of a given neighbour even when the O&M system does not allow it to make a decision. With relation to the discussion on O&M outputs above, we can have at one extreme full eNB autonomy (open, zero-sized list), where the O&M input is effectively a status report by the eNB (the three attributes will be effectively synchronized). At the other extreme of no eNB autonomy (closed list with no grey cells), the O&M input is a combination of acknowledgements plus recommendations, which it can analyze together with any other available data (this arrangement would be based on global optimization of the neighbour relations). Any other hybrid arrangements are clearly easy to set up.








































































































































� This feedback can be used by O&M to help decide changes in the list of white cells.


� This is the general case, of course there may be no white or no black cells, or even both (but this extreme case is the same as no O&M control)


� Again this is in general. If there are no grey cells, then this is the same as full O&M control. Note that it only makes sense to use grey cells when the list is closed.





