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Abstract of the contribution:

This document proposes an optimization mechanism for discovering WiMAX networks at a UE’s current location. This optimization is intended to benefit the battery life of a 3GPP/WiMAX dual-mode UE by avoiding unnecessary scanning for WiMAX coverage while the UE is connected to a 3GPP access  network. With this optimization, the 3GPP/WIMAX dual-mode UE will not need to power up its WiMAX interface and scan for WiMAX handover candidates until the UE is confirmed to be under the coverage of a WiMAX network with which the UE has a valid service agreement.
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Discussion

In the network controlled handover model, before the 3GPP access network can handover an 3GPP/WiMAX dual-mode UE to a WiMAX network, the 3GPP access network must first determine:

1) Whether the UE is currently under the coverage of a WiMAX network;

2) If so, whether there is a valid service agreement in existence with the WiMAX network;

3) Which WiMAX BS(s) in the WiMAX network can be the potential handover target?

The existing proposal for WiMAX coverage discovery in idle mode – which relies on the UE to continuously scan its vicinity for WiMAX signal – has shortcomings when applied to active mode: 1) it is wasteful in terms of battery power usage, and 2) it won’t be able to determine whether the discovered WiMAX network has adequate service agreement, QoS grades, etc., for a successful active mode handover.

This optimization provides a solution which will 1) benefit the battery life of a 3GPP/WiMAX dual-mode UE by avoiding unnecessary scanning for WiMAX coverage; 2) provide a means to acquire the additional information about the alternative WiMAX network available at the UE’s location. With this optimization, the 3GPP/WIMAX dual-mode UE will not need to power up its WiMAX interface and scan for WiMAX handover candidates until the UE is confirmed to be under the coverage of a WiMAX network with which the UE has sufficient service agreement and which offers sufficient QoS support for the session to continue.
The proposed solution utilizes IEEE 802.21 Media Independent Handover (MIH) services [1]. In particular, the 802.21 MIH Information Service is used as a rough guide that tells the serving 3GPP system whether a WiMAX alternative network(s) is available at the current location of a UE, along with the service agreement level, QoS support, and other information about the alternative WiMAX network(s). With this knowledge, the UE is then instructed to scan and take link measurements on its WiMAX interface to determine the candidate WiMAX BSs for a possible handover. 

How the serving 3GPP network tracks the location of the UE is FFS, which may or may not involve the UE’s assistance.
Proposal

Add the following new text to 5.6.3.2:

=======Beginning Proposed Text Change ============
5.6.3.2 
3GPP Accesses and Mobile WiMAX 

<Handover optimization procedures for 3GPP accesses and Mobile WiMAX accesses for scenarios specified in TS 22.278 >

5.6.3.2.x Optimisation procedure for WiMAX access discovery
When the UE is in active mode and connected to 3GPP network, IEEE 802.21 MIH Services can be used to optimise the discovery of WiMAX accesses at the UE’s current location. The discovery procedure is controlled by the inter-system mobility management function located in the serving 3GPP access, and is based on retrieving the non-3GPP coverage information from an IEEE 802.21 MIH Information Server. (Editor’s note: The location of the MIH Information Server is FFS.) 

The message flow illustrated in Figure x shows that the inter-system mobility controller retrieves the non-3GPP coverage information on an as-needed basis, however, an implementation may alternatively choose to employ other retrieval strategies such as using pre-fetch and local caches. 

[image: image1.emf]Inter-System MM 

Controller in Serving 

3GPP Access

2

4

802.21 MIH 

Info Server

1 UE at location (x1, y1) connected with 

3GPP access; WiMAX interface=off;

MIH_Get_Information request

(location=(x1, y1), Include=WiMAX)

MIH_Get_Information response

(alt-net list1=none)

Dual-mode UE 

(3GPP/WiMAX)

WiMAX

AN-2

3

5

6

7

8

14

UE moved to a different location (x2, y2) 

MIH_Get_Information response

(alt-net list2=WiMAX AN-1/Operator W1/[BS list])

MIH_Get_Information request

(location=(x2, y2), Include=WiMAX)

(Optional) Perform WiMAX pre-establishment procedures

WiMAX

AN-1

No WiMAX coverage 

Keep WiMAX interface off

No SLA with Operator W1 

Keep WiMAX interface off

9

10

11

12

UE moved to a different location (x3, y3) 

MIH_Get_Information response

(alt-net list3=WiMAX AN-2/Operator W2[BS list])

MIH_Get_Information request

(location=(x3, y3), Include=WiMAX)

WiMAX AN-2 a valid 

HO candidate

13

Inter-system MM controller passes BS list to 

UE and instructs UE to power up its WiMAX 

interface to perform scan, take link 

measurements, etc.


Figure x. Optimization procedure for WiMAX access discovery
1) At location {x1 ,y1}, the UE is connected with the 3GPP network and its WiMAX interface(s) is in power saving or powered down mode;

2) The inter-system MM controller in the serving 3GPP access queries the 802.21 MIH Information Server for the presence of WiMAX access at the UE’s current location. In the query message, the inter-system MM controller indicates the current location of the UE; 

Editor’s note: How the serving 3GPP access knows about the location of the UE is FFS.

3) The 802.21 MIH Info Server responds that no WiMAX network has coverage at location {x1, y1}.  

4) Knowing WiMAX coverage is not present at the UE’s current location, the inter-system MM controller decides to leave the UE’s WiMAX interface powered off.
5) The UE moves to new location {x2, y2}.

6) The inter-system MM controller considers that location {x2, y2} is sufficiently different from the UE’s previous location {x1, y1} and thus decides to send another query to the 802.21 MIH Information Server for the new location. How to determine the new location is sufficiently different from the previous location is vendor specific.

7) The 802.21 MIH Info Server responds that WiMAX AN-1 owned by Operator W1 has coverage at location {x2, y2}. In the response, the MIH Info Server also provides other capability information about WiMAX AN-1, such as QoS support level, service agreement level, cost, a list of WiMAX BSs close to the location, etc., as defined in [1]. 

8) The inter-system MM controller determines that WiMAX AN-1 is not a suitable handover candidate for the UE due to, for example, that there is no sufficient service agreement in existence. The controller decides to leave the UE’s WiMAX interface powered off.
9) The UE moves to new location {x3, y3}.

10) The inter-system MM controller considers that location {x3, y3} is sufficiently different from the UE’s previous location {x2, y2} and thus decides to send another query to the 802.21 MIH Information Server for the new location. How to determine the new location is sufficiently different from the previous location is vendor specific.

11) The 802.21 MIH Info Server responds that WiMAX AN-2 owned by Operator W2 has coverage at location {x3, y3}. In the response, the MIH Info Server also provides other capability information about WiMAX AN-2, such as QoS support level, service agreement level, cost, a list of WiMAX BSs close to the location, etc., as defined in [1]. 

12) The inter-system MM controller determines that WiMAX AN-2 is a suitable handover candidate for the UE based on the information carried in the MIH Info Server response. 

13) The inter-system MM controller may immediately instruct the UE to power up its WiMAX interface and perform scan and take link measurements.

Editor’s note: How the MM controller instructs to UE to power up its WiMAX interface and perform scan is FFS. 

14) Once the UE is confirmed to be under good coverage from WiMAX AN-2, certain pre-establishment procedure may be performed with WiMAX AN-2 to reduce the handover latency should one is needed later.

======= End Proposed Text Change  =================
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