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1 Introduction
RAN2#85 agreed the following RAN assistance parameters to be used in RAN rules [1] without any agreement about their usage, WLAN selection or traffic routing. This paper discusses their usage [1].
3GPP Radio thresholds:

1. LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD)
2. LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)
WLAN load thresholds:

3. WLAN Channel utilization in the BSS load IE (MaximumBSSLoadValue defined in TS 24.312) threshold 
4. Available WLAN DL and UL backhaul data rate (MinBackhaulThreshold defined in TS 24.312) threshold
2 Discussion
2.1 3GPP Radio Thresholds
The use case of the thresholds, e.g. RSRP has been proposed and discussed [2]. We note that the thresholds are used for cell load control purpose in order to address concerns from some operators on broadcasting the actual or quantised congestion level of their networks. For example, a lower RSRP value could be used in a light cellular congestion to offload cell edge UEs to WLAN.  A higher RSRP value could be used in heavy cellular congestion to offload more UEs in the cell. 

We think that use of the 3GPP radio thresholds should be considered for traffic routing rather than WLAN selection because of the following reasons.

1. Selection of a most preferred WLAN should be independent of 3GPP load condition, e.g. RSRP as load indicator. 
2. Issues with WLAN selection using 3GPP RAN parameters
If an operator were to use the RAN parameters to prevent the device from selecting a WLAN, e.g. because the cellular system is currently lightly loaded then the device or user can seek WLAN access using another WLAN with lower priority. When later the cellular load rises and the 3GPP operator actually wants to make use of his own WLAN he may find he cannot do so because the device is using the other WLAN.  Operators would actually have less control in offloading traffic, which would run counter to the stated objectives of the work item which are to provide improved operator control and better end user experience. This problem is described in more detail in Annex A. 

3. Inter access technology load balancing
In order to achieve inter access technology load balancing as described in the use case above, the decision to route traffic over either WLAN or cellular may depend on the cellular load level. Use of RAN assistance information in traffic routing does not cause the issues in the previous bullet and has the advantage of realising better offload performance described in the next bullet.
4. Shorter latency in resolving congestion in cellular network
If a device is already connected to both WLAN and cellular at the time of cellular overload then it is possible to route traffic to WLAN or 3GPP based on the RAN (e.g. RSRP) measurement and the signalled threshold without any substantial latency caused by association, authentication and IP address allocation procedures which are associated with WLAN selection.

Based on the discussion above, we propose to use 3GPP Radio thresholds for traffic routing purpose.

Proposal 1: Use 3GPP RAN thresholds for traffic routing purpose in RAN rules.


2.2 WLAN load thresholds 

With regard to WLAN load parameters, CT1 has already agreed to include BSS load and WAN metrics in ANDSF to enhance the network selection feature in TS 24.312. For RAN rules, the thresholds can be considered for WLAN selection or traffic routing.
Considering the highly bursty nature of WLAN traffic, BSS load and available backhaul capacity information provided by WLAN may fluctuate.  If the metrics are applied to WLAN selection then this could result in the device not selecting a suitable WLAN just because the WLAN was temporarily experiencing a high load.   In order to achieve inter access technology load balancing the decision to route traffic over either WLAN or cellular may depend on the cellular load level. Based on the above, we think RAN2 should consider utilisation of WLAN load parameters for traffic routing rather than WLAN selection.
Proposal 2: Use WLAN load thresholds for traffic routing purpose in RAN rules.

As proposed in [3], we think it is beneficial to ensure common usage of RAN assistance parameters in ANDSF and RAN rules. Therefore we propose to ask SA2/CT1 to consider the use of the WLAN load thresholds in ISRP.

Proposal 3: Request SA2/CT1 to consider enhancement of ISRP utilizing the WLAN load thresholds.
Finally, as demonstrated in the Annex, WLAN selection in RAN rules should be a simple ranking procedure based on their priority for better operator controls.

Proposal 4: WLAN selection in RAN rules should be a simple ranking procedure based on their priority.
3 Conclusion
We propose RAN2 to discuss and agree with the proposals below.
Proposal 1: Use 3GPP RAN thresholds for traffic routing purpose in RAN rules.

Proposal 2: Use WLAN load thresholds for traffic routing purpose in RAN rules.

Proposal 3: Request SA2/CT1 to consider enhancement of ISRP utilizing the WLAN load thresholds.
Proposal 4: WLAN selection in RAN rules should be a simple ranking procedure based on their priority.
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5 Annex A
There is an issue in utilizing the RAN assistance parameter in evaluating WLAN network selection. The step 2b in [4] limits the availability of WLANs based on the RAN assistance parameters. The problem is that once the UE selects a non- carrier deployed WLAN even when the operator deployed WLAN is available, the operator will lose the control to route traffic over their own WLANs. Moreover traffic routing over a non-operator deployed WLAN could be suboptimal and some traffic may be allowed to move to only a WLAN deployed by the operators.
Consider the following scenario:

1) A UE is camped on a cell of cellular operator A in an airport following RAN rules.  The UE is close to the centre of a micro cell and has RSRP = -65dBm
2) The UE has good signal from both Operator A’s WLAN and “Airport-Free-WiFi”. Operator A's WLAN is ranked higher than Airport-Free-WiFi (The operator A’s WLAN has higher priority than Airport-Free-WiFi).
3) Operator A's RAN parameter contains an RSRP threshold of -90dBm (which is used to preferentially offload cell edge users to cope with light congestion, i.e. maintain traffic of users close to the cell centre in LTE).
In this scenario, the UE would remove the operator A’s WLAN from its list of the considered WLANs. As a result, Airport-Free-WiFi would then be selected (The UE is constantly evaluating WLAN reselection and Airport-Free-WiFi is included in the list).  At this point, the ability of the operator to steer traffic over their own WLAN will be lost. The operator can only recover the ability via a network (re)selection back to their own WLAN. However this may be difficult (because of active traffic over Airport-Free-WiFi) and may take a long time. Therefore, when the cellular load becomes high and RSRP threshold is changed to –60dBm (which makes the operator A’s WLAN rank higher than the Airport-Free-WiFi), the operator would not be able to move certain traffic to their WLAN immediately. Please note that certain traffic may only allowed to offload over operator managed WLAN.
By simplifying the evaluation process of 2b into just a ranking process based on the priority of WLANs, the UE would have remained camped on WLAN of the operator A and immediate offloading would have been possible.
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