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1. RAN2 Agreements
RAN2 has made the following agreements related to the 3GPP WLAN Interworking at RAN level which we detail below.
1.1 Assistance parameters

The following RAN assistance parameters may be signalled by the RAN and used by RAN rules and the ANDSF:

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. Offload Preference Indicator (OPI) – to be used only by ANDSF
4. WLAN Channel utilization in the BSS load IE (MaximumBSSLoadValue defined in TS 24.312 ) threshold 

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

The goal of the 3GPP RAN assistance parameters detailed in 1-3 is to provide the operator with a mechanism to create policies that may be based on the location of the terminal in the cell as well as a way to trigger offloading for certain classes of traffic.

Each of the thresholds indicated by RAN has two values: thresXxxLow, thresXxxHigh.

The OPI value signalled by the RAN is compared to a comparison-value provided in the ANDSF policy using an “equal to”-comparison (e.g. OPI_pointer = OPI value) or a “greater/less than” -comparison (e.g. OPI_threshold ≥ OPI_value) or can be compared to a bitmap (e.g. a set of allowed OPI values) to trigger specific actions, e.g.:
1. OPI can be used in ANDSF to differentiate subscriber sub-groups, i.e. gold/silver/bronze. For instance, different subscriber sub-groups may have different OPI thresholds/pointers in their ANDSF policies, so that bronze users are offloaded to WLAN first (when cellular load slightly increases) and gold users are kept on LTE till LTE capacity allows so.
2. OPI can be used to differentiate between traffic types, e.g. ANDSF ISRP policies for different IP flows may have different OPI thresholds/pointers so that best effort traffic is offloaded to WLAN first (when cellular load slightly increases).  

3. OPI can also be used to trigger specific parts of ANDSF policies and/or ANDSF MOs, OPI may be signalled to the UE in the form of a bitmap which can be compared to a bitmap [e.g. a set of allowed OPI values] stored in the ANDSF to trigger specific parts of ANDSF policies and/or ANDSF MOs.  In this case OPI value might be considered as kind of ANDSF MO index if there are multiple ANDSF MOs.  

Below an example of how these metrics can be considered for LTE in a “RAN Rule” is detailed. Note though that the RAN rule has not been defined yet by RAN2.
	The UE shall move traffic from 3GPP to WLAN if both conditions are fulfilled:
{ // Source RAN unacceptable or Offload Preference has been signaled
- Rsrp < threshRsrpLow or Rsrq < threshRsrqLow or OPI_evaluation()

}

{ // WLAN access acceptable
- bssLoad < threshBssLoadLow AND
- dlBackhaulRate > threshDlBackhaulRateHigh AND
- ulBackhaulRate > threshUlBackhaulRateHigh
}
The UE shall move traffic from WLAN to 3GPP if both conditions are fulfilled:
{ // Target Cell acceptable
 Rsrp > threshRsrpHigh AND Rsrq > threshRsrqHigh
} 

{ // Source WLAN unacceptable
- bssLoad > threshBssLoadHigh OR
- dlBackhaulRate < threshDlBackhaulRateLow OR
- ulBackhaulRate < threshUlBackhaulRateLow
}


1.2 Assistance Parameters: WLAN Identifiers

The following assistance parameters may be signalled by the RAN and used by RAN rules:

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

The goal of these WLAN identifier parameters is to provide the terminal with a set of WLAN Aps that may be able to provide the desired service. 
1.3 Traffic steering
RAN2 agreed that the RAN solution without ANDSF supports only APN level offload granularity. There are two alternatives (RRC vs. NAS signalling) that are considered. .  In case on LTE, the proposed solution should ensure that the UE keeps certain traffic on LTE and does not detach. In order to achieve this, RAN2 have discussed two alternative solutions to indicate to the UE which traffic may be offloaded to WLAN (or, which traffic the network operator prefers to keep in 3GPP).

Alternative 1:
1)
The eNB/RNC indicates to the UE via RRC signalling which EPS bearer may be offloaded to WLAN. The UE stores that information and maintains it even if the RRC connection is released. If all bearers belonging to an APN are allowed to be offloaded, the UE may offload traffic for this APN to WLAN. 

RAN2 discussed two alternatives on how eNB/RNC may get this information:


a)
The eNB/RNC may determine based on OAM configuration which EPS bearer must not be offloaded (e.g. based on QCI value).


b)
The MME/SGSN informs the eNB/RNC via S1AP/RANAP signalling which EPS bearer must not be offloaded. 

Alternative 2:

1)
The MME/SGSN indicates to the UE in NAS signalling which APNs must not be offloaded or alternatively which APNs may be offloaded to WLAN. 

2. Discussion on client ANDSF policies and RAN rule interaction on the UE 
For the purpose of the discussion in Figure 2‑1 we present a possible architecture of a terminal device that is capable of supporting both a ANDSF client as well as the proposed  RAN rule processing component which is supposed to be part of RRC layer.  
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Figure 2‑1: UE architecture for 3GPP WLAN Interworking
If the ANDSF client is present, the ANDSF rules may be provided by the ANDSF server over the S14 interface, or may be pre-provisioned in the device by the operator. Although the RAN rules are not yet defined by RAN2 it is our understanding that this rules are going to be statically designed at AS level, the variable component of the rule being given by the RAN assistance parameters that may be provided by the eNB either through SIB or RRC level signalling.
There are several observations that may be drawn out of this architecture description:

Observation 1: The current RAN2 proposal for enhancing the ANDSF rules with the RAN assistance information (RSRP, RSRQ, etc) in a naïve way would require a large amount of data to be evaluated by the ANDSF client in order to trigger a potential event that may impact one or more rules in changing their status. 

Requirement 1: It shall be possible to provide ANDSF rules that are enhanced with both 3GPP RAN threshold and measurements information. However the evaluation of the RAN measurement(s) against the associated throughput(s) shall be done closer to the source, in this case the LTE/UMTS protocol stack.
Observation 2: The OPI may be evaluated by the ANDSF without any other information provided by the RAN, except the updated OPI threshold.

Requirement 2: It shall be possible to provide ANDSF rules that are enhanced with OPI related information. The ANDSF client shall be provided with an OPI value either through operator configuration or by the ANDSF server over the S14 interface. The enhanced ANDSF rule shall compare the OPI value against the OPI threshold provided by RAN.

Observation3: Traffic steering based on RAN rules may be done only if there is no ANDSF client support on the device. It is possible to determine what traffic to be offloaded over WLAN at the granularity of a PDN. In order to be able to offload such a traffic, the Core Network may need to inform the UE for each PDN if 1) it is offloadable (NSWO or EPC-routed), 2) trusted vs. untrusted access, 3) single and/or multiple PDN offload support and 4) terminal or network based mobility. In order to be able to offload traffic to the WLAN, the UE must be able to evaluate both its own capabilities as well as network capabilities provided by the selected AP.
Requirement 3: It shall be possible to provide traffic steering based on RAN rules at PDN level granularity. The PDN attach procedure shall be enhanced to provide the UE with information for each PDN if 1) it is off-loadable (NSWO or EPC-routed), 2) trusted vs. untrusted access, 3) single and/or multiple PDN offload support and 4) terminal or network based mobility. PDN level offload shall only be done if the user preferences allow it and no ANDSF client is present in the device.

3. Proposal

It is proposed to enhance the ANDSF rules and procedures for supporting RAN thresholds by considering the assumptions and requirements presented in section 2.

It is proposed to include Requirements 1-3 in the response to RAN2 LS (S2-140871).
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