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Abstract: we discuss the issues with current stage 3 specification related to ANDSF functionality and propose a way forward.
Introduction

ANDSF, since its introduction in 2006, has been enhanced steadily with more and more functionality. It started off with Intersystem Mobility Policies and Access NW Discovery Information; later Inter System Routing Policies were added and differentiated for IFOM, MAPCON and non-seamless WLAN offload. Further enhancements are being done for OOPIS and DIDA work items. 
Figure 1 shows the number of nodes and leafs in the ANDSF MO as specified in TS 24.312 over time/specification version (extracted from table of contents). 
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Figure 1: number of leafs in ANDSF MO over time/specification version

In light of the huge amount of data, the complex structure and the need for optimal maintenance in the long term, it is clear that we should take great care about the mode of documentation.

An inherent problem of ANDSF MO data is that they contain complex rules. The very basic form of a rule is this:

IF (condition) THEN (Action 1) ELSE (Action 2) ENDIF

where action 1 and action 2 are often expanded again into another, structurally similar (part of the) rule.

As an example, if UE’s location is Geo-Location X/Y/r and the Time of the Day is between 06:00 and 23:00 and the UE is in roaming then one prioritized access is WiMAX with AccessID/NAP-ID equal XXXX with priority 254 (i.e. it is restricted for the UE) and the other prioritized access is WLAN with priority 1. Else, if the UE is at the same Geo-Location in the time between 23:00 and 06:00, and the UE is roaming then the prioritized access is 3GPP with priority 1 (i.e. highest priority). (Endif) (Endif)
The final, atomic actions (how to finally select an access network) are anyway not to be described in the ANDSF MO data, but in the logic making use of the data (i.e. TS 24.302). Yet, also for the evaluation of conditions, it is not a priori clear 

· how it should be derived step-by-step unambiguously from the base data (like UE’s location, validity areas, time windows, rule priority etc.); and 

· where this should be specified.

So it is felt that a more rigorous specification of rule evaluation is needed.
Much effort has been and is being spent on this, but the outcome is still questionable. Recently proposed modifications/clarifications with clarifying CRs are e.g.:

· C1-121378 "APN leaf usage" (Qualcomm Incorporated): introduces a “match-all” criterion (agreed); 
· C1-121169/70 “Correction to the validity constraint within ISMP/ISRP” (Nokia Siemens Networks, Nokia): proposes an interpretation for a missing validity constraint (postponed);
· C1-121167 “Correction of WLAN_Location” (Nokia Siemens Networks, Nokia): proposes that if presence requirements affect several subordinate nodes/leaves of one (superior) node, then this dependency shall be described with the superior node (not yet agreed i.e. postponed, but no concern expressed).
These efforts go into the direction of expanding descriptions of MO leafs.

Discussion
An OMA DM MO defines a data structure, thus a syntax. The full semantics of the data for the overall logic by which it is used, especially how the many data items are interrelated, cannot be defined by the OMA DM MO layer itself. 

The following cases of semantic can be identified in ANDSF specification (TS 24.312):
1. Evaluation of the data values for different instances of the same leaf, as visualized in figure 3 by the orange bullets: 
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Figure 3: evaluation of data values in leafs across different sub-branches

Examples: subclause 5.4.3 contains normative text (“shall”, “should”) describing the evaluation of rule priority. Similarly, subclause 5.4.9 specifies normatively the evaluation of AccessId priority.
2. Evaluation of data values across several leafs of a sub-tree: 
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Figure 4: evaluation of data values in leafs across different sub-branches

Examples: subclause 5.4.10 specifies that the condition for “ValidityArea” is fulfilled if one of the conditions defined by the subordinate nodes are fulfilled (which are evaluated by going down further in the tree).
3. Determination of (non)existence of a particular node: as an example, in subclause 5.7.5 the match-all criterion for IP flows is defined by non-existence of the “IPFlow” leaf. 
4. Presence requirements across several leafs: as an example, in subclause 5.7.40 it is specified that the “EndSourceIPaddress” leaf can be present only if the “StartSourceIPaddress” is present. It can be noted that although this is a pure syntactic dependency, it seemingly is not describable by the OMA DM MO layer. Therefore it is currently described with the description of the leaf itself. But e.g. the processing to be applied if the presence condition is not fulfilled is not given.

All this is additional semantics, outside of the original scope of the MO definition. 
Proposal
In order to ensure appropriate documentation of processing for ANDSF data, and especially also to avoid duplication and fragmentation, we promote the following:
Proposal 1: In TS 24.312, the description of leafs shall not contain interrelations between leafs nor detailed semantics; rather, only the format, coding and basic meaning of data items (as seen in isolation) shall be described.
The issue of the normative specification (with “shall”, “may”, “should”) within the MO has been brought up repeatedly. At first sight the appropriate way seems to be to specify all semantics (i.e. all detailed processing logic) in the specification making use of the MO (TS 24.302). However, a disadvantage in practical handling can be claimed with this, as a huge number of data items would have to be considered across two specifications; and as explained above, several steps of evaluation need to be (normatively) done first, before the end result can be applied in the embedding logic. So it looks like shown here:
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Therefore we suggest the following compromise: 
Proposal 2: the description of MO data evaluation shall be systematically detailed further and concentrated in clause 4 of TS 24.312, preferably in an own subclause “Evaluation logic of rules” (into which also all normative text from current subclause “Descriptions” shall be transferred). 

In order to improve the structure, readability and maintainability of the specification, we further have
Proposal 3: cross-node/leaf dependencies and presence requirements shall be listed in tabular form also in clause 4 of TS 24.312.
If these proposals can be agreed, NEC volunteers for generating the CRs for implementation in the next meeting (i.e. the one remaining within Rel. 11 timeframe).
(proposed)
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