
3GPP TSG-RAN2 Meeting #87bis
R2-144241
Shanghai, P. R. China, 6-10 October 2014
Source:
Samsung

Title:
Need of randomization for RAN-assisted WLAN interworking
Agenda item:
5.2
Document for:
Discussion and Agreement
1. Introduction
In the last RAN plenary meeting, the WI WLAN/3GPP radio interworking has been completed. However, still, we may need to consider having additional parameters to prevent massive toggling from 3GPP/WLAN to WLAN/3GPP and/or underutilization of the WLAN APs. We would like to discuss the issue in this contribution.
2. Discussion
2.1 Mechanisms so far
In Valencia meeting [2], RAN2 made following agreements for the evaluation of rules.

	Agreements
1
LTE RSRP / UMTS CPICH RSCP and LTE RSRQ / UMTS CPICH Ec/No thresholds could be configured for the UE at a time (need to look at actual details in the equations).

2
The UE shall apply a timer (like Treselection or TTT) when evaluating the RAN rule (rule is considered fulfilled, all RAN metrics are fulfilled for a configured time interval) 
Can discuss whether a similar mechanism is needed for ANDSF. 

3
Rules for going to WiFi and coming back to 3GPP use different thresholds. (therefore, no prohibit timer is needed) 


Based on the agreements above, RAN2 now has a time interval TsteeringWLAN and different thresholds for different directions (i.e. by configuring e.g. low and high thresholds e.g. for 3GPP-to-WLAN and WLAN-to-3GPP). By having such parameters, we could at least prevent the Ping-Pong phenomenon of the traffic steering.
However the above mechanisms may not be able to prevent the massive toggling and underutilization of the WLAN APs, as discussed in [1] and [3].
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Figure 1 Example of WLAN AP utilization when RSRP/RSRQ is used [3]
Figure 1 shows an example of WLAN AP utilization when RSRP/RSRQ parameter is used. In the example, the UEs which have lower RSRP/RSRQ than the threshold try to offload to WLAN APs, and therefore WLAN APs located in the cell edge will be utilized. However, the WLAN APs located in the cell centre may not be utilized as UEs which have higher RSRP/RSRQ than the thresholds cannot apply the rule. So, operators which want to use the 3GPP RSRP/RSRQ thresholds for the traffic steering may need to consider the location of eNBs when they deploy their WLAN APs i.e. their WLAN APs will not be utilized at all if they are deployed near the centre of eNBs.
Furthermore, if we consider an eNB integrated with WLAN APs (i.e. eNB and WLAN AP are collocated), the WLAN AP of the eNB cannot be utilized unless eNB configures very high RSRP/RSRQ thresholds.
Proposal 1: RAN2 to confirm that we will (or will not) have additional mechanisms to prevent massive toggling and/or underutilization of the WLAN APs.
2.2 Possible additional approaches
If RAN2 is determined to have additional mechanisms to prevent massive toggling and/or underutilization of the WLAN APs, we could consider the following option, e.g.:
· ACB (Access Class Barring)-like approach (i.e. weighted random selection (maybe similar to [1]))
· eNB provides the probability threshold and the delayed time for the rules like ACB (i.e. ac-BarringFactor and ac-BarringTime)
· If UE has a change of traffic steering based on the TsteeringWLAN and 3GPP RSRP, it draws a random number and compares it with the probability threshold.
· If it passed the thresholds, then execute the traffic steering.

· Else apply the delayed time for re-evaluation
The example mechanism above may be helpful to utilize the WLAN APs regardless of the location of the WLAN APs, e.g. by configuring high RSRP/RSRQ and low probability threshold. Although it is a bit late to discuss this aspect, we would like to discuss on this issue in RAN2 to increase the completeness of the feature.
Proposal 2: RAN2 to discuss whether we will have e.g. ACB-like approach (i.e. weighted random selection) for the randomization.
3. Conclusion
Proposal 1: RAN2 to confirm that we will (or will not) have additional mechanisms to prevent massive toggling and/or underutilization of the WLAN APs.
Proposal 2: RAN2 to discuss whether we will have e.g. ACB-like approach (i.e. weighted random selection) for the randomization.
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