3GPP TSG-RAN WG2 Meeting #91
R2-153812
Beijing, China, August 24-28, 2015
Agenda item:
4.2
Source: 

Qualcomm Incorporated
Title: 
UE Handling of RAN Rules for RAN-assisted WLAN Interworking
Document for:
Discussion and Decision
1. Introduction

SA2#110 has discussed the UE handling of RAN-assisted WLAN interworking; made several agreements and sent an LS to RAN2 on these [1]. In particular, it was agreed that “if the UE has Local Operating Environment Information (LOEI), the UE shall consider the RAN rules in combination with the non-radio related aspects of LOEI, and shall give priority to LOEI in case it indicates WLAN is not acceptable for non-radio related reasons”. This made the handling of RAN rules in-line with ANDSF for WLAN/3GPP Radio Interworking.
SA2 also discussed whether LOEI should be be allowed to have precedence over RAN-assistance for radio related aspects but could not conclude on a decision. The discussion is summarized in the LS, where this question is now asked to RAN2.
In this contribution, we analyse the problem and suggest a way forward for RAN2 to resolve it.

2. Discussion
In Rel-12 RAN-assisted WLAN interworking, RAN rules, as specified in TS 36.304 and 25.304, determine how the UE evaluates conditions in moving traffic between 3GPP and WLAN. The outcome of the evaluation is sent to the upper layers, which can trigger a traffic steering command. 
The current specification of RAN Rules forces UE to move traffic unless UE preferences are present. However, this may not be the optimal decision if other factors which impact WLAN interworking are present as the signalled thresholds and rules cannot cover the extent of conditions for the right decision. For example, RAN2#90 discussed how this scheme is not optimal when the UE is in IDLE mode [2].
The adopted solution by SA2 takes the first in alleviating this problem by allowing the LOEI to have priority for non-radio related conditions. This is similar to UE preferences having priority but now allows more considerations by the UE. 
The major task for RAN2, as it is asked in the LS, if to decide if this should be extended to radio related conditions. There are several reasons where the radio conditions which are not covered by the RAN rules can have an impact on a non-optimal decision by the UE for WLAN interworking:
1. The thresholds provided by the eNB may not be optimal for all UEs. For example, the measurement “Beacon RSSI” may vary between different UEs. Even though the IEEE definition of "Beacon RSSI" states a measurement accuracy of +-5dB, there is no test mandated by either IEEE or WFA and real implementations can have much wider range. In addition, WLAN performance may vary between different UEs even at the same RSSI. This can be problematic for example when eNB provides a low “Beacon RSSI” threshold in moving traffic to WLAN which may not be acceptable for the current UE. This is in contrast to 3GPP methodology where quantity configurations (e.g. filtering) are specified for measurements and the conformance is validated by tests.
2. The RAN rules are independent of the mobility state of the UEs and the t-steeringWLAN is not scaled with UE speed. As a result, RAN rules can cause mobile users to unnecessarily offload traffic to WLAN if for instance, the user is walking around a shopping mall with spotty coverage or stopping at a traffic light for short duration where there happens to be Wi-Fi coverage. 
3. There are other metrics which determine the quality of WLAN conditions and not covered by RAN rules. For example, some UE implementations today refrain from using a WLAN when the measured “frame error rate” on this WLAN exceeds a certain implementation-specific threshold. The “frame error rate” may become high e.g. when many WLAN devices contend for channel access and the collision rate increases. 
4. The WLAN thresholds signaled by the eNB may not provide sufficient criteria. Since eNB is not mandated to signal all WLAN thresholds, it can omit e.g. Beacon RSSI threshold, which may result in UE moving all traffic to WLAN with very bad channel conditions and even detach from LTE/UMTS. Even though this may seem like a regular eNB mis-configuration, the impact on the UE can be substantial as the recovery can take a longer time. Therefore, a fallback mechanism when all the thresholds are not present is needed.
5. The performance of WLAN access varies across different versions of 802.11. For example, an 802.11n/ac capable UE can have much better throughput at the same RSSI and WLAN loading compared to an 802.11b/g capable UE.  However, there is no signaling in Release-12 to enable this type of differentiation at the eNB.
6.  RAN rules apply to both IDLE and CONNECTED modes and this can cause unnecessary offloading when UE has no traffic in IDLE mode. As it was discussed in RAN2#90, this will cause unnecessary signaling and UE power consumption.
Based on the above, we can conclude that:
Observation 1: RAN rules do not cover all the radio related conditions which impact WLAN offloading decisions.
Since there are many variables involved in the optimal decision for WLAN offloading, it is not easy to extend RAN rules to cover all of them. As importantly, the lack of UE feedback such as measurements make it very difficult for an eNB to determine the optimal threshold for a UE or all UEs. Therefore, allowing flexibility at the UE in making such WLAN offloading decisions seem to be most appropriate solution. 
Observation 2: Extending RAN rules to cover all the radio related conditions is not feasible. Instead, enabling UE decisions for this purpose is more appropriate. 
The easiest way to have this flexibility at the UE is to extend the SA2 decisions on overriding RAN rules based on LOEI to cover radio-related conditions. It should be noted that LOEI already covers “radio environment information” as defined in TS 23.261. 

Proposal: In using RAN rules, the UE shall give priority to LOEI for both radio and non-related aspects.
Therefore, we propose to respond to the question in the SA2 LS affirmatively so that SA2 can remove the “non-radio related” part in the agreed 23.401 CR for LOEI overriding RAN rules [REF]
3. Conclusions 
In this contribution, we discussed the UE handling of RAN Rules for 3GPP/WLAN Interworking and the associated SA2 LS. Based on the discussion, we propose to allow UE to give priority to LOEI if it indicates that WLAN is not acceptable for traffic offloading.
Proposal: In using RAN rules, the UE shall give priority to LOEI for both radio and non-related aspects.
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