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1 Introduction
As proceedings for its SI, the RAN#62 approved Rel-12 WI “WLAN 3GPP radio interworking” aims to specify enhanced mechanism, which enables NW to control UE access network selection/traffic routing between 3GPP and WLAN cell more efficiently. In the RAN2#85 meeting, selection of RAN assistance parameters and traffic offloading granularity without ANDSF was discussed. This document intends to discuss the open issue of RAN rules definition and give our proposals.

2 Discussions

RAN2 has discussed the issue of RAN assistance parameter selection and agreed on the following parameters to be signalled by RRC:

1. LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD)

2. LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD)

3. WLAN Channel utilization in the BSS load IE (MaximumBSSLoadValue defined in TS 24.312) threshold 

4. Available WLAN DL and UL backhaul data rate (MinBackhaulThreshold defined in TS 24.312) 

5. Offload Preference Indicator (OPI)

6. List of WLAN identifiers (SSIDs, BSSIDs or HESSIDs)

It’s required to think about more detailed criteria where and how these metrics and the corresponding thresholds are used.
The below criteria shows how the metrics can be considered for LTE for example:

	The UE shall move traffic for offloadable APN from 3GPP to WLAN if all the following conditions are fullfilled if corresponding parameters are broadcast:

- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow
- bssLoad < threshBssLoadLow
- dlBackhaulRate > threshDlBackhaulRateHigh
- ulBackhaulRate > threshUlBackhaulRateHigh
The UE shall move offloadable traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled:

- Rsrp > threshRsrpHigh
- Rsrq > threshRsrqHigh


The below criteria shows how the metrics can be considered for UMTS for example:

	The UE shall move traffic for offloadable APN from 3GPP to WLAN if all the following conditions are fullfilled if corresponding parameters are broadcast:

- Rscp < threshRscpLow or EcNo < threshEcNoLow
- bssLoad < threshBssLoadLow
- dlBackhaulRate > threshDlBackhaulRateHigh
- ulBackhaulRate > threshUlBackhaulRateHigh
The UE shall move offloadable traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled if corresponding parameters are broadcast:

- Rscp > threshRscpHigh
- EcNo > threshEcNoHigh


The above example RAN rules are defined separately for moving traffic from UMTS to WLAN and for moving traffic from LTE to WLAN. Considering that some operators deploy UMTS/LTE/WLAN in the same area, UEs are required to select most suitable radio access system or offloading path among multi radio access systems rather than just to do selection between two of them. An integrated RAN rule for moving traffic from UMTS/LTE to WLAN should be defined.
Proposal 1: an integrated RAN rule for multi-RAT case is proposed as following:
	The UE shall move traffic for offloadable APN from 3GPP to WLAN if all the following conditions are fullfilled if corresponding parameters are broadcast:

- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow 

- Rscp < threshRscpLow or EcNo < threshEcNoLow
- bssLoad < threshBssLoadLow
- dlBackhaulRate > threshDlBackhaulRateHigh
- ulBackhaulRate > threshUlBackhaulRateHigh
The UE shall move offloadable traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled if corresponding parameters are broadcast:

- Rsrp > threshRsrpHigh
- Rsrq > threshRsrqHigh 
- Rscp > threshRscpHigh
- EcNo > threshEcNoHigh


The RAN rule relevant parameters measured by UE are crucial to the offload evaluation results. However, fluctuation of signal quality/strength and network load etc will affect evaluation results. If the conditions governing this reselection/offloading are evaluated incorrectly, wrong decision will be made and bad user experience could be resulted. For example, due to dynamic fluctuation of WLAN load, UE determines BSS load is smaller than threshBssLoadLow occasionally and other conditions are all fulfilled, UE moves all the traffic to WLAN. However, the real-time situation of WLAN is overloading, it results in rapidly decreased user experience. Moreover, if the radio signal conditions for returning to 3GPP are not fulfilled, UE has to stay in WLAN for longer period of suffering.

There are three basic ways to guarantee the conditions to be evaluated correctly and stably:

· Evaluating the conditions for a number of times;

· Evaluating the conditions for a period of time;

· Filtering the measured parameters before comparing with the threshold.

Since the measured quantities for UMTS/LTE radio signals are already filtered by the L3 filter, there is no need to worry about stability of evaluation of RSRP/RSRQ/RSCP/EcNo. The load and channel capabilities of WLAN should be mainly considered.
Proposal 2: A new threshold parameter with the meaning for occurring number of times e.g. measurementTimes should be introduced to the RAN rules:
	The UE shall move traffic for offloadable APN from 3GPP to WLAN if all the following conditions are fullfilled if corresponding parameters are broadcast:

- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow 

- Rscp < threshRscpLow or EcNo < threshEcNoLow
- (bssLoad < threshBssLoadLow) for measurementTimes
- (dlBackhaulRate > threshDlBackhaulRateHigh) for measurementTimes
- (ulBackhaulRate > threshUlBackhaulRateHigh) for measurementTimes



Proposal 3: A new parameter with the meaning for observation period of time e.g. measurementPeriod should be introduced to the RAN rules:
	The UE shall move traffic for offloadable APN from 3GPP to WLAN if all the following conditions are fullfilled if corresponding parameters are broadcast:

- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow 

- Rscp < threshRscpLow or EcNo < threshEcNoLow
- (bssLoad < threshBssLoadLow) for a measurementPeriod
- (dlBackhaulRate > threshDlBackhaulRateHigh) for a measurementPeriod
- (ulBackhaulRate > threshUlBackhaulRateHigh) for a measurementPeriod



Proposal 4: A measurement filter coefficient factor should be introduced to the RAN rules:
	The UE shall move traffic for offloadable APN from 3GPP to WLAN if all the following conditions are fullfilled if corresponding parameters are broadcast:

- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow 

- Rscp < threshRscpLow or EcNo < threshEcNoLow
- FbssLoad < threshBssLoadLow
- FdlBackhaulRate > threshDlBackhaulRateHigh
- FulBackhaulRate > threshUlBackhaulRateHigh
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where

n = {bssLoad , dlBackhaulRate, ulBackhaulRate};
Mn is the latest measurement result for the corresponding parameter;

Fn is the updated filtered result for the corresponding parameter, that is used for comparing with the corresponding threshold;

Fn-1 is the old filtered result for the corresponding parameter, where F0 is set to M1 when the first measurement result for the corresponding parameter is received; and 

a = 1/2(k/4), where k is the filterCoefficent for the corresponding parameter. It could be same or totally different for all the parameters.


Proposal 5: measurementTimes, measurementPeriod and filterCoefficent should also be signalled by RRC through broadcast or dedicated messages. 
3 Conclusions

Proposal 1: an integrated RAN rule for multi-RAT case is proposed as following:
	The UE shall move traffic for offloadable APN from 3GPP to WLAN if all the following conditions are fullfilled if corresponding parameters are broadcast:

- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow 

- Rscp < threshRscpLow or EcNo < threshEcNoLow
- bssLoad < threshBssLoadLow
- dlBackhaulRate > threshDlBackhaulRateHigh
- ulBackhaulRate > threshUlBackhaulRateHigh
The UE shall move offloadable traffic from WLAN to 3GPP if one or more of the following conditions is fulfilled if corresponding parameters are broadcast:

- Rsrp > threshRsrpHigh
- Rsrq > threshRsrqHigh 
- Rscp > threshRscpHigh
- EcNo > threshEcNoHigh


Proposal 2: A new threshold parameter with the meaning for occurring number of times e.g. measurementTimes should be introduced to the RAN rules.
Proposal 3: A new parameter with the meaning for observation period of time e.g. measurementPeriod should be introduced to the RAN rules.

Proposal 4: A measurement filter coefficient factor should be introduced to the RAN rules.

Proposal 5: measurementTimes, measurementPeriod and filterCoefficent should also be signalled by RRC through broadcast or dedicated messages.
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