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1. Abstract

This document focuses on reduction of ANDSF MO size by using references to validity area and/or time of day.

2. Discussion
2.1. Validity area improvements

3GPP operator can have different partners providing WLAN connectivity in different locations, especially in large countries. Also the business agreements between the 3GPP operator and the WLAN operators can differ which can impact aggressiveness of preference for WLAN in comparison to 3GPP access. Moreover, in some areas there will be no partner providing WLAN connectivity at all and if the UE searches there for WLAN coverage, this wastes the UE battery power. All of that will result to ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference information related to location.
Observation 1: The UEs will frequently be configured with ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference information related to location.

For a given WLAN connectivity partner in a given location, the UE can be configured with ISRP/ForNonSeamlessOffload rule, ISRP/ForFlowBased rule, ISRP/ForServiceBased rule, ISMP rule, DI element, IARP/ForInterAPNRouting, IARP/ForNonSeamlessOffload rule, WLANSP, HomeOperatorPreference. All of those can have the same validity area. 

Moreover, the same validity area can also be repeated when there are several rules differing e.g. in time of day only.
Observation 2: ANDSF MO (in ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference) will frequently contain several occurences of the same validity area
When ANDSF MO in the UE is configured by ANDSF server, the information needs to be sent via radio interface. If the same validity area is repeated several times in the ANDSF MO, this wastes radio resources due to the same information being transmitted several times. Moreover, if the same validity area is repeated several times in the ANDSF MO, this also wastes storage space in the UE. 
Observation 3: Provisioning the UE with the ANDSF MO (in ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference) containing several occurences of the same validity area results to waste of radio resources
Observation 4: ANDSF MO (in ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference) containing several occurences of the same validity area results to waste of UE storage space
In order to reduce the needed radio resources and the needed UE storage space, it would be useful to enable ANDSF server to include each unique validity area only once. In all remaning places in ANDSF MO where the same validity area is needed, the ANDSF server would provide just a reference to the validity area included in ANDSF MO (or elsewhere in the UE management tree). 

An example ANDSF MO without this optimization is shown in Annex A.1 and ANDSF MO with this optimization in Annex A.2.
Proposal 1: Enable ANDSF server to remove redundances in ANDSF MO so that if the same validity area is used in several places of ANDSF MO, the ANDSF server can provide a reference to a validity area subtree of the ANDSF MO instead of repeating the validity area.
2.2. Time of day improvements

If the operator decides to offload some traffic to WLAN during rush hours only, it is likely that the same time of day condition is included in ISRP/ForNonSeamlessOffload rule, ISRP/ForFlowBased rule, ISRP/ForServiceBased rule, ISMP rule. IARP/ForNonSeamlessOffload rule, HomeOperatorPreference as at the same time the different types of traffic (each controlled by different part of ANDSF MO) will be likely offloaded . 
Observation 5: The UEs will frequently be configured with ISRP/ISMP/IARP/WLANSP/HomeOperatorPreference information related to time of day. The same redundancy issues as for validity area apply.
The same solution as for validity area can apply for time of day.
Proposal 2: Enable ANDSF server to remove redundances in ANDSF MO so that if the same time of day is used in several places of ANDSF MO, the ANDSF server can provide a reference to a time of day subtree of the ANDSF MO instead of repeating the time of day.

3. Conclusions

Observation 1: The UEs will frequently be configured with ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference information related to location.

Observation 2: ANDSF MO (in ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference) will frequently contain several occurences of the same validity area
Observation 3: Provisioning the UE with the ANDSF MO (in ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference) containing several occurences of the same validity area results to waste of radio resources
Observation 4: ANDSF MO (in ISRP/ISMP/DI/IARP/WLANSP/HomeOperatorPreference) containing several occurences of the same validity area results to waste of UE storage space

Observation 5: The UEs will frequently be configured with ISRP/ISMP/IARP/WLANSP/HomeOperatorPreference information related to time of day. The same redundancy issues as for validity area apply.

4. Proposals
Proposal 1: Enable ANDSF server to remove redundances in ANDSF MO so that if the same validity area is used in several places of ANDSF MO, the ANDSF server can provide a reference to a validity area subtree of the ANDSF MO instead of repeating the validity area.

Proposal 2: Enable ANDSF server to remove redundances in ANDSF MO so that if the same time of day is used in several places of ANDSF MO, the ANDSF server can provide a reference to a time of day subtree of the ANDSF MO instead of repeating the time of day.

===========================================================================

Annex A.
Examples

This annex shows example of ANDSF MO containing:

1)
an ISMP rule indicating to prefer WLAN over 3GPP access in the given areas. In other areas, use 3GPP access only.
2)
a DI element indicating that WLAN is available in the given areas.

3)
an ISRP rule indicating that in given areas:

-
traffic originated by YTB application is to be send using NSWO
-
any other traffic sent via Internet PDN connection is to be sent preferably via WLAN with fallback to 3GPP access. 

In other areas, the traffic sent via Internet PDN connection is to sent via 3GPP access.
Annex A.1 shows the ANDSF MO according to the current standard.

Annex A.2 shows the ANDSF MO where validity are is provided only once and references are provided in remaining places.

Differences are highlighted.
Hierarchy in the tree is shown by intendation. Dynamic nodes are indicated by nodes names starting with "DN".

Annex A.1
ANDSF MO according to the current standard
.

  DN1
    Policy

      DN1
        RulePriority: 1

        ValidityArea

          3GPP_Location

            DN1

              PLMN: CCCNNN

              TAC: TTT1

            DN2

              PLMN: CCCNNN

              TAC: TTT2

            DN3

              PLMN: CCCNNN

              TAC: TTT3

            DN4

              PLMN: CCCNNN

              TAC: TTT4

            DN5

              PLMN: CCCNNN

              TAC: TTT5

            DN6

              PLMN: CCCNNN

              LAC: TTT6

            DN7

              PLMN: CCCNNN

              LAC: TTT7

            DN8

              PLMN: CCCNNN

              LAC: TTT8

            DN9

              PLMN: CCCNNN

              LAC: TTT9
        PrioritizedAccess

          DN1
            AccessNetworkPriority: 1

            AccessTechnology: WLAN

          DN2
            AccessNetworkPriority: 2

            AccessTechnology: 3GPP

        PLMN: CCCNNN
      DN2
        RulePriority: 2

        PrioritizedAccess

          DN1
            AccessNetworkPriority: 1

            AccessTechnology: 3GPP

        PLMN: CCCNNN
    DiscoveryInformation (Meaning: in areas identified below, there is a WLAN coverage is available)

      DN1
        AccessNetworkType: WLAN

        AccessNetworkArea

          3GPP_Location

            DN1

              PLMN: CCCNNN

              TAC: TTT1

            DN2

              PLMN: CCCNNN

              TAC: TTT2

            DN3

              PLMN: CCCNNN

              TAC: TTT3

            DN4

              PLMN: CCCNNN

              TAC: TTT4

            DN5

              PLMN: CCCNNN

              TAC: TTT5

            DN6

              PLMN: CCCNNN

              LAC: TTT6

            DN7

              PLMN: CCCNNN

              LAC: TTT7

            DN8

              PLMN: CCCNNN

              LAC: TTT8

            DN9

              PLMN: CCCNNN

              LAC: TTT9
        PLMN: CCCNNN
    ISRP

      DN1
        ForNonSeamlessOffload

          DN1
            IPFlow

              DN1
                App-ID
                  DN1
                    OSApps

                      DN1
                        OSAppId=YTBPckgName

                    OSId=UUID_1

            RoutingCriteria

              DN1
                ValidityArea

                  3GPP_Location

                    DN1

                      PLMN: CCCNNN

                      TAC: TTT1

                    DN2

                      PLMN: CCCNNN

                      TAC: TTT2

                    DN3

                      PLMN: CCCNNN

                      TAC: TTT3

                    DN4

                      PLMN: CCCNNN

                      TAC: TTT4

                    DN5

                      PLMN: CCCNNN

                      TAC: TTT5

                    DN6

                      PLMN: CCCNNN

                      LAC: TTT6

                    DN7

                      PLMN: CCCNNN

                      LAC: TTT7

                    DN8

                      PLMN: CCCNNN

                      LAC: TTT8

                    DN9

                      PLMN: CCCNNN

                      LAC: TTT9
            RoutingRule

              DN1
                AccessNetworkPriority: 1

        ForServiceBased

          DN1
            RulePriority: 1

            APN: Internet

            RoutingCriteria

              DN1
                ValidityArea

                  3GPP_Location

                    DN1

                      PLMN: CCCNNN

                      TAC: TTT1

                    DN2

                      PLMN: CCCNNN

                      TAC: TTT2

                    DN3

                      PLMN: CCCNNN

                      TAC: TTT3

                    DN4

                      PLMN: CCCNNN

                      TAC: TTT4

                    DN5

                      PLMN: CCCNNN

                      TAC: TTT5

                    DN6

                      PLMN: CCCNNN

                      LAC: TTT6

                    DN7

                      PLMN: CCCNNN

                      LAC: TTT7

                    DN8

                      PLMN: CCCNNN

                      LAC: TTT8

                    DN9

                      PLMN: CCCNNN

                      LAC: TTT9
            RoutingRule

              DN1
                AccessNetworkPriority: 1

                AccessTechnology: WLAN

              DN2
                AccessNetworkPriority: 2

                AccessTechnology: 3GPP

          DN2
            RulePriority: 2

            APN: Internet

            RoutingRule

              DN1

                AccessNetworkPriority: 1

                AccessTechnology: 3GPP

        PLMN: CCCNNN
Annex A.2
ANDSF MO improved with references.
.

  DN1
    Policy

      DN1
        RulePriority: 1

        ValidityAreaRef: ./DN1/ValidityCriteria/DN1/ValidityArea
        PrioritizedAccess

          DN1
            AccessNetworkPriority: 1

            AccessTechnology: WLAN

          DN2
            AccessNetworkPriority: 2

            AccessTechnology: 3GPP

        PLMN: CCCNNN
      DN2
        RulePriority: 2

        PrioritizedAccess

          DN1
            AccessNetworkPriority: 1

            AccessTechnology: 3GPP

        PLMN: CCCNNN
    DiscoveryInformation (Meaning: in areas identified below, there is a WLAN coverage is available)

      DN1
        AccessNetworkType: WLAN

        ValidityAreaRef: ./DN1/ValidityCriteria/DN1/ValidityArea
        PLMN: CCCNNN
    ISRP

      DN1
        ForNonSeamlessOffload

          DN1
            IPFlow

              DN1
                App-ID
                  DN1
                    OSApps

                      DN1
                        OSAppId=YTBPckgName

                    OSId=UUID_1

            RoutingCriteria

              DN1
                ValidityAreaRef: ./DN1/ValidityCriteria/DN1/ValidityArea
            RoutingRule

              DN1
                AccessNetworkPriority: 1

        ForServiceBased

          DN1
            RulePriority: 1

            APN: Internet

            RoutingCriteria

              DN1
                ValidityAreaRef: ./DN1/ValidityCriteria/DN1/ValidityArea
            RoutingRule

              DN1
                AccessNetworkPriority: 1

                AccessTechnology: WLAN

              DN2
                AccessNetworkPriority: 2

                AccessTechnology: 3GPP

          DN2
            RulePriority: 2

            APN: Internet

            RoutingRule

              DN1

                AccessNetworkPriority: 1

                AccessTechnology: 3GPP

        PLMN: CCCNNN
    ValidityCriteria

      DN1
        ValidityArea

          3GPP_Location

            DN1

              PLMN: CCCNNN

              TAC: TTT1

            DN2

              PLMN: CCCNNN

              TAC: TTT2

            DN3

              PLMN: CCCNNN

              TAC: TTT3

            DN4

              PLMN: CCCNNN

              TAC: TTT4

            DN5

              PLMN: CCCNNN

              TAC: TTT5

            DN6

              PLMN: CCCNNN

              LAC: TTT6

            DN7

              PLMN: CCCNNN

              LAC: TTT7

            DN8

              PLMN: CCCNNN

              LAC: TTT8

            DN9

              PLMN: CCCNNN

              LAC: TTT9
