Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #91bis
Tdoc R2-154634
Malmö, Sweden, 5th – 9th October 2015

Agenda Item:
7.6.3
Source:
Ericsson
Title:
Further discussion on WLAN interworking for Rel-13
Document for:
Discussion, Decision
1 Introduction

A WI has been agreed including aggregation between WLAN and 3GPP, and a WLAN/3GPP interworking feature based on measurement reports and traffic steering commands. This contribution discusses the WLAN/3GPP interworking feature.
2 Discussion

As described in [1], it would be possible to achieve a traffic steering command by using thresholds (which may be extreme-thresholds) and dedicated WLAN identifiers which can be used in the RAN rules. In this contribution we continue discussing this approach of enhancing the interworking feature.

2.1 Short overview of WLAN interworking enhancements
We assume that the enhancements for WLAN/3GPP interworking should be using the Rel-12 feature as a baseline. Below we give a short overview of how interworking enhancements can be achieved; this is basically a summary of [1] where a more detailed explanation was given.

First, we propose to reuse the interaction between AS and NAS defined Rel-12, i.e. that the AS indicates to NAS when and to which access the UE should steer to.
Further, to avoid the need to add a completely new framework for traffic steering between LTE and WLAN (e.g. avoid adding a completely new RRC message and interworking between the new message and the RAN rules) we propose that a traffic steering command is achieved by a set of dedicated thresholds (which may be set to infinity values) and optionally a set of dedicated WLAN identifiers (i.e. the IE WLAN-Identifiers is added to wlan-OffloadConfig).

We believe that infinity values are not needed for all metrics considered by the RAN rules as 36.304 states that "The UE shall not consider the metrics for which a threshold has not been provided.". However the logic in 36.304 requires that the UE has thresholds for at least one metric per RAT (WLAN and LTE) and hence we should support infinity thresholds for at least one metric per RAT. We suggest that infinity values are supported for RSRP and WLAN Beacon RSSI. A traffic steering command to steer to WLAN is then achieved by sending thresholds saying "go to WLAN if RSSI > -infinity and RSRP < infinity" and "go to LTE if RSSI < infinity and RSRP > -infinity". Infinity values would likely not be appropriate in IDLE mode as the UE would be stuck in WLAN forever, however they could certainly be useful when the UE is in CONNECTED mode as then the eNB could steer the UE back to LTE based on measurement reports. When the UE is moved to IDLE the eNB would rather set more suitable thresholds which would make the UE steer to LTE when WLAN is poor/LTE is very good, as in Rel-12.
Proposal 1 When traffic steering between WLAN and LTE is initiated, the access stratum in the UE indicates to the non-access stratum in the UE which access the UE shall steer traffic to (as in Rel-12).
Proposal 2 A traffic steering command is a set of dedicated thresholds and optionally a set of dedicated WLAN identifiers which are applied in the existing rules in TS 36.304, i.e., the IE WLAN-Identifiers is added to wlan-OffloadConfig.

Proposal 3 RSRP and WLAN Beacon RSSI thresholds can be set to plus/minus infinity.
2.2 IDLE mode behaviour

IDLE mode behaviour was discussed during RAN2#91. It was proposed that no IDLE-mode operation is defined in Rel-13 and instead the UE should be kept in RRC CONNECTED whenever Rel-13 interworking is applied. With this approach, the UE must be kept in RRC CONNECTED when offloading to WLAN, even if all the traffic is served by WLAN and no traffic is served by LTE. We do not believe that it is feasible that the eNB should be forced to keep the UE in CONNECTED all the time because such a UE would be occupying resources in the LTE network even though it may not have any traffic in LTE. Therefore we propose:

Proposal 4 Rel-13 interworking solution should be applicable when the UE enters RRC IDLE mode.
The following alternatives were discussed w.r.t. what the UE shall do when in IDLE mode:

A. UE stays connected to WLAN until WLAN is no longer available.

B. UE applies the RAN rules when in IDLE mode.

With A the UE would stay connected to WLAN even though the user experience in WLAN is very poor. This we don’t think it appropriate as the user experience would be suffering hence we think this alternative should be ruled out.

With Alternative B the UE would apply thresholds and RAN rules when in IDLE. The thresholds may be the dedicated thresholds received while in CONNECTED mode (if the timer T350 is still running). Upon expiry of T350 the UE will discard the dedicated thresholds and then it needs to be decided what the UE should do. A Rel-12 UE would then apply the thresholds in SIB17. But some companies raised concern during RAN2#91 about falling back to the broadcast thresholds. Hence, as a compromise, we suggest that the eNB should be able to directly traffic back to LTE when the timer expires, i.e. the UE should not fall back to the thresholds in SIB17 upon expiry of T350.
Proposal 5 If configured, upon T350 expiry a Rel-13 UE does not read the SIB17 thresholds, instead it steers back to LTE, i.e., initiates RRC Connection Establishment.
2.3 Blind offloading
In Rel-12 the traffic steering is done with PDN-granularity; the MME indicates to the UE using NAS signalling which traffic on PDN-connection level is “offloadable” (i.e. can be steered to WLAN) and which traffic should be kept in LTE. In addition to that, SA2 is specifying a feature called NBIFOM for Rel-13 which is intended to interwork with the RAN rules, i.e. when the RAN rules are fulfilled the UE should steer traffic according to the NBIFOM rules. It has been agreed to reuse these CN-based mechanisms also in Rel-13.
With the CN-based mechanism for traffic steering, the RAN will not be aware of which traffic is steered to WLAN and which traffic is kept in 3GPP when the RAN rules are fulfilled, and the RAN will perform so-called “blind offloading”. To make the eNB aware of which traffic will be steered to WLAN and which will be kept in 3GPP, it has been proposed that new CN ( eNB signalling should be introduced (from MME in case of PDN-level offloadability and PGW in case of NBIFOM). With this signalling the MME/PGW can indicate which traffic is offloadable and which is not. Another alternative is that the UE forwards this information to the eNB.

One complication with this approach is however that it is not clear how it would work with the NBIFOM-scenario. Since it is the PGW that provides the NBIFOM rules to the UE, and there is no direct interface between the PGW and the eNB, this information cannot be sent to the eNB from the PGW. A further complication is that NBIFOM rules can be sent over either LTE or over WLAN, and if the rules are sent over WLAN they will bypass the eNB and MME completely. Last but not least, the granularity of NBIFOM rules is IP-flow level and the eNB has no notion of IP-flows, hence it would not be feasible to indicate a copy of the UE’s NBIFOM rules to the eNB.

Proposal 6 No new mechanism is added to inform the eNB about which of the UE’s traffic is offloadable.
3 Conclusion

Based on the discussion in section 2 we propose the following. If the proposals are agreed the CR in [2]can be used as baseline.
Proposal 1
When traffic steering between WLAN and LTE is initiated, the access stratum in the UE indicates to the non-access stratum in the UE which access the UE shall steer traffic to (as in Rel-12).
Proposal 2
A traffic steering command is a set of dedicated thresholds and optionally a set of dedicated WLAN identifiers which are applied in the existing rules in TS 36.304, i.e., the IE WLAN-Identifiers is added to wlan-OffloadConfig.
Proposal 3
RSRP and WLAN Beacon RSSI thresholds can be set to plus/minus infinity.
Proposal 4
Rel-13 interworking solution should be applicable when the UE enters RRC IDLE mode.
Proposal 5
If configured, upon T350 expiry a Rel-13 UE does not read the SIB17 thresholds, instead it steers back to LTE, i.e., initiates RRC Connection Establishment.
Proposal 6
No new mechanism is added to inform the eNB about which of the UE’s traffic is offloadable.
4 
 References

[1] R2-151480, Overview of WLAN interworking for Rel-13, Ericsson, RAN2#89bis, 20-24 April 2015
[2] R2-154635, Threshold based WLAN interworking, Ericsson, RAN2#91bis, 5-9 Oct 2015

3/3


