SA WG2 Temporary Document

Page 1

3GPP SA WG2 Meeting #95
S2-130321
28 January – 1 February 2013 – Prague, Czech Republic

Source:
Broadcom Corporation, ZTE 

Title:
New Key Issue: WLAN Selection Policies based on Network Access Quality Information

Document for:
Discussion and Approval

Agenda Item:
8.7

Work Item / Release:
WLAN_NS / Rel-12

Abstract of the contribution: Proposes to add a new Key Issue and solution for network selection in WLAN_NS TR 23.865.

Introduction and Motivation 

Currently ANDSF allows access selection to be done based on a very limited type of parameters: temporal and spatial parameters.  Neither one of them is capable of taking into account the network conditions.  The operator cannot create policy decisions that take into account such parameters like quality of the network, access point load and/or the quality of service that can be provided. However, giving the operator control to specify policies that may also include the following set of parameters would have major benefits as described below. 

For example:

· SINR / RSSI:  received signal strength (RSSI) and Signal to Interference plus Noise Ratio (SINR) can be directly correlated with connection reliability in real world conditions. 

· Rationale: Prior studies confirm the correlation of reliability and signal strength. For example. Studies show that typically WLAN connectivity is very reliable down to a -80 dB RSSI, however the probability of disconnections grows almost linearly below -85 dB.

· Use case: a WLAN AP is selected for traffic offload based on spatial/temporal rules in ANDSF.  If the selected WLAN AP has a low signal strength, it may result in an unreliable connection. The probability of encountering a WLAN disconnection increases at lower RSSI levels. In this case, it is preferable to avoid the offload and remain on 3GPP access on lower RSSI levels.
· Reason for operator provisioning: In order for an operator to be able to assure quality of service in WLAN offload scenarios, they require assurance regarding the reliability of the WLAN link. Such a ANDSF parameter can prevent unreliable connections due to WLAN signal strength. A UE-only solution is unable to balance reliability with congestion mitigation / offloading. Also, currently cellular networks use RSSI/SINR for handoff decisions, the proposal is to provide the equivalent capability for WLAN.

· Signal duration: The minimum duration that a network access point must be continuously visible to the UE before the ANDSF rule is triggered.  

· Rationale: The duration which a WLAN accesspoint is visible to the UE, correlates with how stable the potential connection between UE and WLAN may be.

· Use case: a WLAN AP is visible but subject to shadowing, slow fading, etc. The AP constantly and repeatedly becomes available and unavailable to the UE. In this case, it would be preferable to avoid the offload and remain on 3GPP access.  

· Reason for operator provisioning: This parameter provides the operator a means to provide a minimum criteria for connecting to WLAN access point. Operators may choose different signal  duration settings for different access points in the network. This can allow them to assure quality of service for all managed hotspots. In particular, an operator can select the Signal Duration for each hotspot such that the unreliability (e.g. number of disconnections per user per unit of time) for that hotspot remain under a preset target.
· WMM Mapping:  3GPP access can provide bearer level QoS.  In order to achieve the same QoS, the corresponding WLAN should support the corresponding WMM Mapping. 

· Rationale: operator want to make sure that UE can connect to an AP that may be able to support differentiated services.

· Sample use case: a WLAN AP does not support WMM mapping, therefore providing an unknown level of QOS. In this case, the operator may prefer to either attach to a lower priority AP that supports WMM mapping, or simply avoid the offload and remain on 3GPP access.

· Reason for operator provisioning: Ensuring quality of service in WLAN offload scenarios is the responsibility of the operator. WMM provides control to operators to achieve this objective. 

· Network Load:  Use WLAN load Information for network selection” can fall under this node. Further, while Hotspot 2.0 compliant APs broadcast BSS Load Information and support the WLAN Metrics ANQP Element, many other home and commercial APs provide no feedback. However, it is possible to passively estimate the AP load and available data rate on the medium on the WLAN by analyzing the current WLAN data rate and WLAN channel utilization.
· Sample use case: a WLAN AP in a busy airport is subject to very high traffic. In this case, even though current ANDSF rules may trigger a handoff to WLAN, it would be preferable to avoid the offload and remain on 3GPP access.  

· Reason for operator provisioning.  Passive estimate of the load of the access point and the available bandwidth helps operator set per-hotspot criteria and this can greatly improve the offloading criteria. The reason for this is that passive analysis provides an estimate only on the medium bandwidth and not the backhaul bandwidth (from the wireless AP to the internet). 

Proposal

It is proposed to add the following to the WLAN_NS TR 23.865:

***************************** Start of changes ******************************

5.x
Key Issue #xx: Use of Network Access Quality Information for Network Selection 
5.x.1
Description

Currently ANDSF does not provide any operator policies that make use of network quality parameters, such as signal strength, for network selection. However, it is well known that the network quality context can affect wireless performance considerably. For example:

· SINR / RSSI:  received signal strength (RSSI) and Signal to Interference plus Noise Ratio (SINR) can be directly correlated with connection reliability in real world conditions. 

· Sample use case: a WLAN AP is selected for traffic offload based on spatial/temporal rules in ANDSF.  However, the selected WLAN AP has a low signal strength, which may result in an unreliable connection. The probability of encountering a WLAN disconnection increases at lower RSSI levels. In this case, it would be preferable to avoid the offload and remain on 3GPP access.

· Signal duration: The minimum duration that a network access point must be continuously visible to the UE before the ANDSF rule is triggered.  

· Sample use case: user is in a car stopped at a stoplight next to a public WLAN hotspot. Based on spatial/temporal rules triggered in ANDSF, the WLAN AP is selected for traffic offload. However, the light may turn green and the AP will become inaccessible. In this case, it would be preferable to avoid the offload and remain on 3GPP access.  

· Sample use case: a WLAN AP is visible but subject to shadowing, slow fading, etc. The AP constantly and repeatedly becomes available and unavailable to the UE. In this case, it would be preferable to avoid the offload and remain on 3GPP access.  

· WMM Mapping:  3GPP access can provide bearer level QoS.  In order to achieve the same QoS, the corresponding WLAN should support the corresponding WMM Mapping. 

· Sample use case: a WLAN AP does not support WMM mapping, therefore providing an unknown level of QOS. In this case, the operator may prefer to either attach to a lower priority AP that supports WMM mapping, or simply avoid the offload and remain on 3GPP access.

· Network Load: Network load, e.g. as highlighted by “Key Issue #4: Use WLAN load Information for network selection” can fall under this node. Further, while Hotspot 2.0 compliant APs broadcast BSS Load Information and support the WLAN Metrics ANQP Element, many other home and commercial APs provide no feedback. However, it is possible to passively estimate the data rate available to the UE on the WLAN by analyzing the current WLAN data rate and WLAN channel utilization. 

· Sample use case: a WLAN AP in a busy airport is subject to very high traffic. In this case, even though current ANDSF rules may trigger a handoff to WLAN, it would be preferable to avoid the offload and remain on 3GPP access.  

.

************************* End of changes *************************************

***************************** Start of changes ******************************

6.x Solution #xx: ANDSF Policies with Extended Network Quality Parameters

6.x.1
Description

This solution proposes to extend the ANDSF selection policies to support an additional node, LinkQuality, under RoutingCriteria and alongside existing parameters such as ValidityArea (3GPP / geo location) and TimeOfDay. The LinkQuality node can contain one or more of the following:

· RSSI: minimum RSSI of the selected technology before the routing rules become valid;

· SINR: minimum SINR of the selected technology before the routing rules become valid;

· SignalDuration: The minimum duration that a network access point must be continuously visible to the UE before the routing rule becomes valid;
· WMMMapping: Provides the WMM Mapping that needs to be supported on the WLAN network before the rule becomes valid;

· LoadInformation: A node that acts as a placeholder for network load information. In particular, “Key Issue #4: Use WLAN load Information for network selection” can fall under this node

· UnusedRate: The estimated data rate available on the WLAN medium before the routing rules become valid. This is a node under LoadInformation.
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6.x.2
Impact on existing nodes or functionality

The ANDSF access selection policies need to be extended in order to include additional selection preferences.

************************* End of changes *************************************
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