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Abstract
During the discussion of Use Case on Network Sharing aspects of ACDC (see contribution S1-140061 from the SA1 #65 meeting in Taipei),  it was stated that, although the use case may have merit in the study phase to show that network sharing aspects of ACDC were considered, the associated requirements should be further evaluated.  This contribution contains an evaluation of the Use Case and associated potential requirement.
***** BEGIN 1st CHANGE *****
5.15.5
Potential requirements

The requirement derived from this use case is:
-
In the case of multiple core networks sharing the same access network, the access network shall be able to apply ACDC for the different core networks individually.

5.15.6
Evaluation
The use case aims to offer a sense of control to the network sharing partners.  However, in the sharing arrangement, the sharing partners may have conflicting goals on access restrictions, which would be difficult to reconcile effectively, while fully living up to the intent of the potential requirement listed above.  This is because there is a single RACH channel in an eNB, which is shared amongst UEs belonging to different sharing partners.  If ACDC controls broadcast by the network are not unified, one of the sharing partners may adversely affect the others, so that the controls are not truly independent anyway, presumably the goal of the potential requirement.  
A good way to illustrate this is by observing that a sharing partner may decide to completely relax its own ACDC controls, to the point of making them completely open, counting on the other partner(s) to “absorb” ill effects of excessive access probes threatening to overwhelm the eNB receiver.  An inevitable conflict of interest arises in this race to the bottom, which can only be resolved by partitioning RACH resources.  While that is theoretically feasible, it creates diminished overall RACH capacity, with a questionable benefit.
Adopting a unified set of ACDC controls does not completely remove the ability for performance differentiation amongst the sharing partners.  Each PLMN can provision its UEs with ACDC categories independently.  A unified set of controls means that each of them honours ACDC categorisation by other partners, as described in the Use Case 13.

Due to the need for unified set of ACDC controls, the sharing partners must collaboratively agree on the control algorithm for ACDC, executed by eNB.  For example, partners can agree what levels of RACH occupancy require what degrees of imposition of ACDC controls.  When it comes to using ACDC to manage overall congestion (beyond RACH load), the unified arrangement may result in occasional negative repercussion to other sharing partners.  For example, a shared PLMN may become a “victim” of congestion experienced by another PLMN sharing the same RAN, as ACDC controls were imposed to combat congestion experienced only by the latter PLMN.  To manage this, the mutual agreement on the ACDC controls for combatting congestion could take that into consideration.  One possibility is to disallow it.  Another is to set conservative conditions under which it is allowed, e.g., only if load level experienced by all PLMNs is at a certain minimum.  Note that there is reciprocity here, an ameliorating circumstance, so a one PLMN that is culprit in one situation and in one eNB, may be a victim in a different situation or a different eNB.
Editor’s Note:  From the Taipei meeting notes:  “Several aspects might be introduced later on by other contributions, e.g. an operational example of ACDC in a shared network”.  Such an example is illustrated in the paragraph above, and could be elaborated and/or put into a different section. 
***** END 1st CHANGE *****
