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1
Decision/action requested

Discussion and agreement on the LTE NCL management based on the LS (S5-071925) from RAN3 on ANRL, as the support for the high level requirement .
2
References
[1] 32.816 V1.3.0
[2] S5-071925
3
Rationale
The ANRL function has been agreed in RAN3, the detailed solution and LS are in [2].

SA5 has been asked with considering how this function is controlled by O&M, particularly with respect to white cells and black cells.
It should be noted that, the ANRL function up-to-date applies to intra-frequency neighbours, but not to inter-frequency or inter-RAT (they are FFS and no agreed solution in RAN3 yet).
This white paper is to illustrate the NCL management solution, especially on how O&M can interwork with the eNB in an efficient manner, to give operators most flexibility and reliability on the NCL management.
4 Detailed proposal
The solution is based on the ANRL solution which has been agreed in RAN3, focused on how the O&M interwork with eNB and how the O&M control interacts with the ANRL function.
4.1 Proposal for NCL management

4.1.1 NCL composition 

O&M and eNB maintain the same list 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

4.1.2 NCL attribute
The NCL 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 basing on the ANRL function.
· If “closed”, eNB can only take actions related to the cells in the list, according to their specific attributes

4.1.3 The synchronization between O&M and eNB
The O&M can alter NCL 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. 
The neighbour cells generated by ANRL function should be reported to the O&M.
4.1.4 X2 association setup and maintenance
The X2 association should be set up while:
1. X2 association should be set up while configuring the first white cell towards the target eNB;

2. X2 association set up by ANRL function(as described in ANRL)
3. X2 association should be set up while the cell of the target eNB is selected for handover, and the X2 association does not exist before.
4. X2 association should exist as long as one cell of target eNB is in the white cells or selected for handover, irrespective of presences in black cells the same target eNB’s.
4.2 NCL control scenarios 

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).
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








































































































































� 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.





