3GPP TSG-RAN WG2 Meeting #85
 R2-140517
Prague, Czech Republic 10 - 14 February, 2014
Agenda Item:
5.1
Source: 

BlackBerry UK Limited
Title:  

Applicability of radio metrics to WLAN selection and traffic routing
Document for:
Discussion and Decision
1 Introduction
TR37.843 has captured several radio related metrics proposed for improving WLAN 3GPP radio interworking. Now that the WID of WLAN 3GPP RAN interworking in RP-132101 has been approved by RAN#62, RAN2 should start discuss their gain and down select for REL-12. This paper discusses their applicability to WLAN selection and traffic routing and provides several observations and a way forward.
2 Discussion
Table 1 lists radio metrics proposed for improving WLAN 3GPP radio interworking in TR 37.834 [2] and shows their potential applicability to WLAN selection and traffic routing based on the previous contributions.

Table 1: Radio metrics and their potential applicability to WLAN selection and traffic routing
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Even though WLAN radio metrics are referred to by proponents of each solutions, several papers raised issues concerning WLAN radio metrics [3][4][5]. More specifically, lack of calibration in WLAN signal measurement across Wi-Fi chipset vendors makes it difficult to define common thresholds. In addition, RCPI and RSNI are not widely supported by today’s WLAN chipsets. It should be reasonable to rely on REL-12 UE implementation in  detection and selection of the WLAN most preferred by ANDSF or RAN rules based on its own assessment of WLAN radio condition as proposed by [3][9][10].
Observation 1: Benefit of utilising WLAN radio metrics for WLAN interworking is questionable. 
With regard to WLAN load/available backhaul capacity metrics, SA2 has already agreed to include BSS load and WAN metrics in ANDSF to enhance network selection feature in Rel-12 [6]. Therefore WLAN load/available backhaul capacity metrics can be utilized for WLAN selection in deployment scenarios with ANDSF.  The metrics may be considered for WLAN selection or traffic routing in deployment scenarios without ANDSF [7] and for traffic routing in deployment scenarios with ANDSF.
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.   The metrics would be more applicable to traffic routing where it may be useful to ascertain load at the time when a service actually starts to help in deciding whether that service should be routed over cellular or WLAN. Therefore we think RAN2 should discuss gain in utilisation of WLAN load/available backhaul capacity criteria for traffic routing rather than WLAN selection.
Please note that WLAN load/available backhaul capacity metrics should really be exposed at the application level, then evaluated on a per application/service basis and not just a generic routing basis. One of the reasons is that in a congested network, a browser application would probably work in a reasonable way, whereas video applications would not. Therefore the WLAN metrics should be considered with IP or application level flows, not suitable for offloading based on coarse granularity.
Observation 2:  WLAN load/available backhaul capacity metrics may be considered for traffic routing and not WLAN selection purposes.
For 3GPP radio metrics, use of RSRP has been proposed and discussed [8]. We note that RSRP threshold is used for cell load control purpose and not for ensuring selection of good quality cell (cell selection and reselection criteria is already defined), 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 congestion state to offload cell edge UEs to WLAN.  A higher RSRP value could be used in a heavy congestion state to offload more UEs in the cell. 

We think that use of RSRP should be considered for traffic routing rather than WLAN selection. Assuming that the UE is connected to 3GPP and WLAN at most of time following the SA2 model, the UE can route traffic to WLAN or 3GPP based on its 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.
Observation 3:  3GPP radio metrics should be used for traffic routing purpose.
Concerning 3GPP load metrics, as mentioned above some operators have concerns on broadcasting congestion level and an RSRP threshold may be utilised in traffic routing for cell load control. At the same time we understand that some other operators would like to utilize 3GPP load metrics as offloading indication possibly with multiple levels. If RAN2 agrees, both RSRP and 3GPP load metrics can be selected for REL-12.
Observation 4:  3GPP load metrics can be used for traffic routing purpose.
There is another issue in utilizing the RAN or WLAN metrics in evaluating WLAN network selection (step 2b in [11]). 
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 = -60dBm
2) The UE has good signal from both Operator A WLAN and “Airport-Free-WiFi”. Operator A's WLAN is ranked higher 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. 
In short, the effect would run counter to the stated objectives of the study item (to provide improved operator control and better end user experience).  
By simplifying the evaluation process of 2b into just a ranking process, the UE would have remained camped on WLAN of the operator A when it became available. In contrast , if only the traffic routing rule were to consider radio or load related parameters then when the RSRP dropped below -90dBm, a rapid traffic routing decision to hand off to WLAN could have been made without any substantial delay due to a WLAN attach procedure. 

The example shows the importance of keeping the UE camping on a WLAN controlled by the operator when it is available (the UE implementation is consistent in evaluating WLAN signal for network selection and traffic routing according to Observation 1). It also demonstrates that traffic routing based on radio related parameters can realise the consistent and flexible traffic routing that is required by the operators assuming that the UE is camping on the operator’s WLAN.

Observation 5: RAN parameters should be utilised only for traffic steering.

Considering the observations above, Table 1 can be simplified as shown below and it can be concluded that radio metrics of WLAN 3GPP radio interworking is applicable only to traffic routing and not to WLAN selection. 
Table 3: Proposed radio metrics applicability to WLAN selection and traffic routing
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Based on the observations above, we propose: 
Proposal 1: Metrics for WLAN/3GPP Radio interworking should be utilised only in traffic routing, not WLAN selection.
Considering that there is need for use of RSRP and 3GPP load metrics for congestion mitigation of 3GPP RAN, we propose: 
Proposal 2: RAN2 should down select RSRP and 3GPP load indication for traffic routing in REL-12. RAN2 may add more metrics when their benefit and details are clarified.  

3 Conclusion
We propose RAN2 to discuss and agree with the two proposals below.
Proposal 1:  
Metrics for WLAN/3GPP Radio interworking should be utilised only in traffic routing, not WLAN selection.
Proposal 2:
RAN2 should down select RSRP and 3GPP load indication for traffic routing in REL-12. RAN2 may add more metrics when their benefit and details are clarified.
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