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Abstract of the contribution: This discussion paper proposes to align the frequency of interactions of the UE with ANDSF with the existing 3GPP hierarchical MM procedures (i.e. LAU, TAU).

1. Introduction

One open item in the ANDSF procedures in TS23.402 is the frequency of interactions of the UE with the ANDSF. This discussion paper proposes to align the frequency of interactions of the UE with ANDSF with the existing 3GPP hierarchical MM procedures (i.e. LAU, TAU).

2. Basic principles and assumptions

· The ANDSF may be used to allow network discovery and selection of non-3GPP RAT types (e.g. WiMAX from 3GPP and 3GPP) although a realistic assumption is that at least within the timeframe of rel.8 the most useful functionality in a realistic network deployment will be ND&S of non-3GPP cells (hotspots) within 3GPP blanket coverage (i.e. WiMAX cells are required for hotspot coverage in relatively restricted geographical areas, 3GPP is considered the network for “blanket” coverage). Therefore the direction from WiMAX to 3GPP the concept of hierarchical network discovery that will be described later is of less importance as we can assume “ubiquitous” 3GPP coverage nevertheless the same principles apply with WiMAX terminology.
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Figure 1: Hotspots of non-3GPP RAT in EPC
· Also given the fact that the ANDSF sits beyond the Gi interface the retrieval of the policies from the ANDSF requires the UE to transition to active mode (in 3GPP). So this procedure should be happening as rarely as possible to have comparable performance (i.e. in terms of battery life) with 3GPP-only UEs. This issue is more important the least coverage the non-3GPP network will have.
· Another design requirement is that the current TS23.402 supports only active mode HO between 3GPP and generic non-3GPP (i.e. no idle mode I-RAT cell reselection is performed), therefore the actual network reselection will only happen when the UE switches to active mode.
· Another principle that impacts the network discovery and selection of non-3GPP access networks is that they may often belong to different operator from the 3GPP operator, and also that the specifics and parameters (e.g. operating frequencies, profiles etc) of these networks may vary in different geographical areas (either in the HPLMN or the VPLMN). This is either due to interconnection agreements in home countries or roaming in foreign countries where the non-3GPP networks might be operating in different frequency bands than the UE’s home network or even due to the establishment of network sharing agreements from 3GPP network operators with various non-3GPP operators particularly in large geographical deployments. 
3. Principles of hierarchical discovery mechanism

Taking the above requirements into account it makes sense to potentially allow the ANDSF to “segment” the policies based on the UEs location. In effect to allow both “global policies” that will be applicable to the entire network (e.g. for the cases where the two networks belong to the same operator) and also “local policies” that may be applicable only to some certain geographical areas (e.g. hotspots belonging to “local operator”). 

The following steps determine the concept of hierarchical network discovery and selection

Step 1: The UE upon initial network attachment (in 3GPP) and retrieves “global policy” that applies to the entire PLMN (per PLMN id) and defines:

· Global conditions for non-3GPP (e.g. WiMAX) only apply

· Global conditions + Local conditions for non-3GPP networks (e.g. WiMAX) apply

Note: One condition might be “always attach to 3GPP/WiMAX when available” or “attach to WiMAX only when signal strength is below X dBs in 3GPP and higher than Y dBs in WiMAX. The specifics of the policy are out of scope of this document.
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Figure 2: Global policy retrieval procedure

Step 2: When the policy defines “local conditions” the UE retrieves the list of RAs/TAs from the ANDSF where “at least one” non-3GPP (e.g. WiMAX) cell exists.

Note: This does not require any further MM switch from idle to active for the UE as the UE is anyway in active mode for a while after the initial attach procedure is complete.
Step 3: After this step is completed the UE performs 3GPP idle mode MM as normal as defined in TS23.401 and uses the 3GPP RAs/TAs as a “location” index. When the UE performs 3GPP idle mode mobility (i.e. UTRAN RAU, eUTRAN TAU, or I-RAT RAU/TAU) checks the new Routing Area Identity (RAI)/ Tracking Area Identity (TAI) against the list obtained in step 2.
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Figure 3: Distribution of non-3GPP (e.g. WiMAX) cells in 3GPP tracking areas

If the new RAI/TAI does not match the list obtained in step 2 then the UE continues the 3GPP MM as normal. 
If the new RAI/TAI matches the list contacts the ANDSF requesting the list of cell-ids that have at “least one” neighbour WiMAX cell and local conditions/network information elements (e.g. frequency etc).
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Figure 4: Example list of 3GPP cell-ids with WiMAX neighbours in the TA

Step 4: This step may have two options depending on the foreseeable deployment scenario with regards to the “density” of the non-3GPP (e.g. WiMAX) network

a. When the UE moves in active mode through a normal trigger (i.e. through service request procedure- UE or network triggered as defined in TS23.401 triggered by UL or DL traffic respectively) then it checks if the cell id of the cell it has attached to against the list of cells obtained in step 3 and if conditions allow executes S2a/S2c handover procedures as defined in TS23.402.
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Figure 5: Retrieval of “local policy” in RA/TA (option A)

b. Alternatively when the UE detects in step 3 that the RAI/TAI matches the list obtained in step 2 then it moves to active mode explicitly after the completion of the RAU/TAU (i.e. regardless if there is UL/DL traffic which is the normal trigger for MM switch) and retrieves the “local policy” for all the cells in the RAI/TAI with one transaction. Then it locally stores the list and when/if it moves to ECM_ACTIVE through the execution of service request procedure (as in TS23.401) it matches the cell-id from the list obtained and applies the local policy. If there is no trigger to move to ECM_ACTIVE the list of all the cells-ids with non-3GPP neighbours will be discarded by the UE.
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Figure 6: Retrieval of “local policy” in RA/TA (option B)
Note: It is obvious that whereas option A requires the UE to obtain the policies and information that apply to this particular “cell-id” only when the UE attaches to the cell (i.e. moves to active mode), whereas option B requires the UE to retrieve all the information and policies that apply for all the cells in the RA/TA albeit only use them in case the UE moves to active through the normal 3GPP procedures. So the option A saves signalling in case the non-3GPP network is not “very dense” (few non-3GPP cells in the TA) whereas but adds more signalling in the HO execution phase. Also option A does not require the UE to move active mode just to retrieve the information from the ANDSF. On the other hand option requires the UE to locally store the neighbour cell list per RA/TA, although it may never be used but is locally available when it is needed. The decision on the most appropriate procedure is left FFS.
4. Benefits of the hierarchical network discovery mechanism

The hierarchical network discovery procedure presents the following benefits compared to the periodic retrieval of policies from the ANDSF:
· The UE does not need to move to active mode only in order to perform ND&S (if option A applies in step 4) or in much more reduced rate (if option B applies in step 4). This has impacts in the battery life of the UE (with option 4A it can be claimed that there is no added impact in battery life for ND&S of non-3GPP RATs).
· The UE does not need to retrieve and store unnecessary system information for geographical areas that it may never visit. It only requests/stores the necessary system information that apply in the local area.
· The UE uses the existing 3GPP MM concept in order to be assisted in the discovery of the non-3GPP neighbouring cells in order to indicate the UE’s location to the ANDSF.
5. Conclusions/Recommendations
It is proposed to adopt the hierarchical network discovery and selection mechanism for non-3GPP accesses and accept the changes proposed in the associated CR in S2-082356.
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