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1. Introduction
In the last RAN2#81-bis meeting RAN2 has agreed on three potential solutions directions as captured in [1][3]. In this contribution we provide detailed description of network assisted solutions 1 and 2.
2. Discussion

In this section we provide detailed description of solutions 1 and 2 and propose to include them in the TR 37.834 [3].

2.1 
Solution 1
In this solution the eNB/RNC provides assistance information to the UE via broadcast or dedicated RRC signaling while the WLAN AP provides WLAN related assistance information via Beacon frames, Probe Response frames or 802.11u ANQP message exchange as defined in IEEE 802.11 [2] and Hotspot 2.0 Release 1 [4]. This solution is illustrated by the following diagram:
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Note: the UE does not have to be associated with WLAN network to acquire WLAN related assistance information.

WLAN related assistance information which is available to the UE according to IEEE 802.11 [2]:
1. BSS Load IE that contains the following information: Station Count, Channel Utilization and Available Admission Capacity (for different QoS categories defined in IEEE 802.11 [2])

2. Supported Rates IE

3. HT Capabilities IE that contains Supported Channel Width (20MHz or 40MHz), Supported MCS and other information

4. WLAN WAN metric including backhaul speed

In this solution it is proposed to enhance broadcast and potentially dedicated RRC signaling for LTE and UMTS to convey assistance information to the UE. Different solution flavors are possible depending on the information sent to the UE:

1. Solution 1a - direct indication of UMTS/LTE load, e.g. in percentage.

2. Solution 1b - indirect indication of UMTS/LTE load, e.g. using different load levels or offload preference indicator (low, medium, high).

3. Solution 1c – maximum resource allocation the UE may receive on UMTS/LTE.
ANDSF rules may be enhanced so that UMTS/LTE network load (solutions 1a and 1b) or maximum achievable throughput (solution 1c) and/or WLAN related assistance information affects access network validity in ISMP and ISRP rules. For legacy ANDSF implementations a certain access network may be excluded from ANDSF if its load is above a certain threshold or maximum achievable throughput is below a certain threshold. If ANDSF is not deployed, simple network selection rules may be defined, for instance the UE may select the network that provides the best throughput, or  the one which is least loaded. 

This solution relies on ANDSF if complex access network selection/traffic steering capabilities are required (e.g. per target WLAN SSID, etc), however it may also be used without ANDSF if such complex selection capabilities are not required. 

In order to avoid simultaneous massive access network selection/traffic steering events a hysteresis and/or randomization may be applied to UE based decision. 
All three solutions may be implemented with broadcast and dedicated RRC signaling. Broadcast signaling may be more efficient if there is large number of WLAN capable UEs in LTE/UMTS cell coverage and may also result in shorter connection delay, however dedicated signaling may be more efficient if the number of WLAN capable UEs is low. Additional advantage of dedicated signaling is per-UE steering capabilities. For example, in solution 1c, the resources available for a specific UE or traffic class may be indicated via dedicated signaling.

Note: UE estimation of the maximum achievable rate may be more precise in CONNECTED mode as MIMO rank estimation based on common reference signals in IDLE mode may not always work.

The solution may include both broadcast signaling for coarse estimation in IDLE mode and dedicated signaling for more precise estimation in CONNECTED mode to provide the benefits of both.

Solution 1d
In this solution it is proposed to enhance broadcast and dedicated RRC signaling for LTE and UMTS to convey the following guidance information to the UE: 

1. WLAN RSSI threshold

2. WLAN BSS load threshold

3. WLAN WAN Metric threshold

The LTE/UMTS network sets these thresholds based on its load and operator preferences. The UE chooses WLAN when WLAN measurements are above the thresholds indicated by the network and chooses 3GPP network otherwise. 
ANDSF rules may be enhanced to include these thresholds so that they affect validity of ANDSF ISRP and ISMP rules. Alternatively, if legacy ANDSF is deployed, WLAN or LTE/UMTS networks with RSSI,BSS load and WLAN metrics below these thresholds are excluded from ANDSF. 

In order to avoid simultaneous massive access network selection/traffic steering events a hysteresis and/or randomization may be applied to UE based decision. 

Solution 1e

In this solution it is proposed to enhance broadcast and dedicated RRC signaling for LTE and UMTS to convey the following guidance information to the UE: 

· UMTS/LTE load level, e.g. high/medium/low

· RSRP/RSCP thresholds 

The solution provides broad rules via ANDSF policy (which is enhanced to support this information) to the UE, in terms of intelligent traffic steering to WLAN or cellular, on a per application basis, which is based on network load conditions, while the RAN provides dynamic updates, as indicated above.  In order to have an orderly offloading from cellular to WLAN, the offloading needs to be directed to UE’s at the cell edge first, thus the need for RAN to supply RSSI threshold to the UE. 

The RSSI threshold is dynamically changed, due to the changes of distribution of UEs, in addition to network conditions, WLAN network distribution etc. The Load level, in addition to RSSI threshold, can be used and is beneficial in several areas:  

1) In the ISMP ISRP rules on which application should be steered to what radio under what load conditions. 

2) Per subscriber profile based policy rules can have different rules under various levels of network congestion. 

3) Load plus RSSI level provided by both cellular and WLAN (e.g. via HS2.0) can also provide an idea about whether a WLAN AP or cellular is the more robust one to use for a given UE.  

There is no fixed relationship between the load and RSRP/RSCP threshold due to the dynamic characteristics of the UE distribution and AP placement in different cells.  

This approach should work for both connected and idle mode in LTE and also the various states in UMTS.

In order to avoid simultaneous massive access network selection/traffic steering events, a hysteresis and/or randomization may be applied to the UE based decisions

The case where there is no ANDSF deployed is FFS.  

Solution 1f

In this solution it is proposed to enhance broadcast and dedicated RRC signaling for LTE and UMTS to convey the following guidance information to the UE: 

1. WLAN RSSI threshold

2. WLAN BSS load threshold

3. WLAN WAN Metric threshold

4. 3GPP RAN RSRP threshold
5. 3GPP RAN load threshold
6. Priority between 3GPP and WLAN
The LTE/UMTS network sets these thresholds based on its load and operator preferences. According to these thresholds and priority indicated by network, UE’s behavior on 3GPP/WLAN network selection is similar as current inter-RAT cell reselection. If the WLAN has higher priority, UE should perform the network selection according to WLAN related thresholds; otherwise, UE should perform the network selection according to all the WLAN and 3GPP thresholds. 
This solution can be used without ANDSF or with legacy ANDSF, and will not bring potential ANDSF enhancement.
2.2 
Solution 2
In this solution the eNB/RNC provides assistance information and policies for the UE based WLAN selection/traffic steering via broadcast or dedicated RRC signaling. With these policies and information obtained from 3GPP and WLAN networks (see solution 1 for details) the UE makes the decision.

3. Conclusions

We propose that RAN2 discusses the above solutions and agrees to include them in the TR 37.834 [2].
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