Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN #61
RP-131174
Porto, Portugal, 3rd – 6th September, 2013
Agenda Item:
12.3.2
Source:
Ericsson
Title:
Way forward for WLAN / 3GPP interworking
Document for:
Discussion
1 Introduction

During RAN2#83, discussion on WLAN-3GPP Radio interworking has progressed. It has however proven very difficult to derive any conclusions which would allow a down selection and hence continuation of the standardisation work in form of a WI. In this contribution we analyse the outcome of the discussion and describe further why we think a compromise solution is the only way forward for this Study Item and the only one actually meeting the requirements of the Study Item with acceptable complexity.
2 Discussion

UMTS and E-UTRAN rely on network controlled mobility for RRC Connected UEs. The radio measurements provided by the UE allow the eNB/RNC to perform efficient radio resource management and load balancing across frequencies and RATs. In particular the network is able to offload UEs that suffer from poor radio conditions in their current cell and/or that contribute significantly to the load in the current cell.

The so-called Solution 3 suggests to apply similar means for enabling inter-working between LTE/UTRAN and WiFi: “the traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements (reported by the UE)”. It was generally undisputed in the SI that such a mechanism would offer the best offloading potential and tightest control to the NW. However, it was also acknowledged that provisioning of WiFi related measurements to the 3GPP RAN adds additional complexity and the measurements may anyway not be as accurate or predictable as for 3GPP systems. Secondly, in order to steer traffic back from WiFi to 3GPP the UE would need to remain RRC Connected and possible report to the eNB whether it still runs traffic over the WiFi access. Alternatively, a mechanism similar to cell reselection could be used for UEs in IDLE. 
The Solution 1 is intended to be applicable for UEs in IDLE and RRC CONNECTED: “the UE uses the RAN assistance information, UE measurements and information provided by WLAN and policies that are obtained via the ANDSF or via existing OMA-DM mechanisms or pre-configured at the UE to steer traffic to WLAN or to RAN”. Provisioning of policies from ANDSF would allow for a great level of flexibility. ANDSF rule could for example take LTE RSRP and WLAN RSSI into account and trigger traffic steering to WiFi only if “(measuredRsrp < threshRsrpLow) && (measuredRssi > threshRssiLow)”. Policies taking into account radio measurements ensure that primarily UEs which are in not so good LTE radio conditions and sufficiently good WiFi radio conditions are offloaded first. Since UEs in poor radio conditions consume significantly more radio resources than UEs in good radio conditions, it is most efficient to offload the former whereas the latter do not even need to waste power on performing WiFi measurements. 

The thresholds “threshRsrpLow” and “threshRssiLow” could be set by ANDSF. However, it was found during the study that in order to achieve efficient load balancing and performance, the thresholds need to be cell- or even UE specific and depend e.g. on the instantaneous radio conditions in the cell. Therefore, the thresholds would preferably be provided by the RAN via broadcast or dedicated signalling. The latter would allow an eNB/RNC to assign more “aggressive” thresholds to UEs which are contributing particularly to the load in the cell and thereby achieve even more efficient offloading. 
It has also been discussed whether the rules should take the “cell load” into account: “if (cellLoad > cellLoadThresh)”. However, unlike radio measurements, the cellLoad would be determined by the eNB/RNC and signalled to the UEs. As there is just one cellLoad per cell, all UEs would use the same input value. Assuming that almost all or at least many UEs would have the same cellLoadThresh provisioned by ANDSF or by the RAN, we see a big risk of mass toggling between 3GPP and WiFi. It has been proposed to apply a kind of randomization or dedicated load threshold values to selected UEs. However, the former decreases predictability and control whereas the latter would actually be a complicated way of realizing a steering command. For these reasons we think that the cellLoad is not suitable metric for traffic steering. 
Even without the cellLoad, Solution 1 allows to configure a wide variety of policies using all different kinds of input parameters and thresholds. However, experience shows that flexibility has also a down-side. First of all, we would question whether all UEs could be expected to support all possible ANDSF rules. Secondly, we consider it impossible to test all these policies with all kinds of possible thresholds. And we have seen in the past that features which were not thoroughly tested cannot be taken in use. The third problem relates to the actual load balancing algorithm: the RAN is supposed to maximize capacity and performance. In solution 1 it could do that by configuring appropriate thresholds on RSRP, RSSI and RSRQ. However, if the rules are provisioned by ANDSF and not known to the RAN, and eNB/RNC does not know which parameter value to set in order to achieve the desired load balancing. It does not even know which values are at all considered. One may argue that (almost) all UEs in a NW would anyway use the same policies and consequently the eNB/RNC could be made aware. But if that is the case, we wonder why the policies need to be configurable in the first place. Furthermore, we are of the opinion that radio related parameters should be dealt with on RAN level and there seems little benefit of exposing them to higher layers such as ANDSF. 
With this in mind, we suggested in RAN2-83 to consider a possible compromise solution. Unlike solution 1, the policies/rules would be specified in RAN specifications (like cell-reselection rules) and not configurable by ANDSF. The corresponding threshold parameters are provided by the eNB/RNC just like in scenario 1. By specifying the radio related rules, we reduce the flexibility and thereby ease implementation, improve testability and ensure predictability which enhances the performance of load balancing schemes of the RAN. Of course, the policies would need to be chosen carefully but we think that RAN2 has gathered quite some experience from cell-reselection rules and we think that rules for WiFi traffic steering could follow those principles. 
One of the main advantages of Solution 3 is that WiFi measurements could provide very detailed knowledge about individual UEs’ radio conditions. This would enable very accurate steering of traffic. However, concerns have been raised that WLAN measurements might anyway not be very accurate and RAN(4) would have no means to specify measurement requirements for it either. In this compromise solution without measurements, the eNB/RNC does not know whether a UE is in good WiFi coverage and can therefore not simply steer to the UE to WiFi. However, since the eNB/RNC knows the specified steering rules, it can send e.g. more aggressive threshold values to selected UEs. Assuming that this functionality is tested and that the majority of UEs is allowed to access the operator’s WLAN, we think that this scheme would offer good control and performance, similar to solution 3. 
During the RAN2 discussions, the interworking between any solution specified by RAN2 and ANDSF has been heavily debated and we agree that this needs to be addressed appropriately. However, we do not consider this split of responsibility between RAN and ADNSF as a drawback. It rather allows to use the new functionality with or without ANDSF – whatever the operator prefers. 

As of today, ANDSF can be used to set (strict) priorities between different accesses. If an ANDSF policy assigns higher priority to a certain WLAN than to an LTE PLMN, the UE is enforced to choose that WLAN as soon as it is “in coverage”. It is also possible to prohibit a UE from using a certain WLAN or prohibit certain traffic from being offloaded to WLAN. 

With the new mechanism to be defined in the scope of this SI/WI, the decision whether to use LTE or WLAN should depend on radio characteristics and load balancing considerations. If ANSDF is not used and the user has not explicitly deactivated WLAN, the UW shall always follow the RAN rules (like reselection rules today). However, if ANDSF is used and the ANDSF rules enforce or prohibit offloading to WiFi, this should be honoured. Only if ANDSF allows offloading to WLAN, the UE shall follow the RAN rules. In other words, the UE should follow what the RAN indicates if the ANDSF “does not care”, i.e., if WLAN and LTE have equal priority from ANDSF point of view. It may be possible to realize this relation with existing ANDSF policies. But it could also be considered to explicitly indicate it with a new ANDSF indication. 

It should also be noted that IFOM and MAPCON related ANDSF rules can be used in the same way to enforce selected traffic staying on (E-)UTRAN while other traffic is allowed to be offloaded based on radio characteristics and load balancing considerations. 

Some companies argued that such kind of interworking requires that ANDSF rules are adjusted to the intended RAN behaviour. It is correct that an operator would need to change the ANDSF policies so that they allow the UE to follow the RAN rules. However, this would be a static setting applicable to (almost) all UEs. It does not depend on the UE’s location, cell load or other radio properties. We therefore think that there are less interdependencies between RAN rules and ANDSF than e.g. in solution 1. 
3 Conclusion

Based on the discussion in section 2 we propose companies to consider this alternative which, in our view, offers a good compromise among complexity, testability, operator control, efficiency and performance.
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