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Abstract of the contribution: This paper discusses the SA2 aspects of WLAN/3GPP Radio Interworking based on the RAN2 LS and makes some proposals on the way forward.
1	Introduction
RAN2 sent a LS to SA2 in S2-140871 (R2-141026) asking feedback on the core network aspects of the WLAN/3GPP Radio Interworking WI and SA#63 agreed an SA2 WI on this topic. This paper discusses the SA2 aspects of WLAN/3GPP Radio Interworking based on the RAN2 LS.
2	Discussion
2.1	RAN assistance parameters
RAN2 asked feedback on the RAN assistance parameters that may be signalled by the RAN and used by the RAN rules and the ANDSF within their question 1:
Question 1: RAN2 asks SA2 to consider the inclusion of the LTE RSRP/UMTS CPICH RSCP threshold (for FDD)/UMTS PCCPCH RSCP threshold (for TDD), LTE RSRQ/UMTS CPICH Ec/No threshold (for FDD) and OPI in ANDSF.
The actual RAN radio parameters strongly depend on the deployment of the 3GPP RAN, e.g. whether macro or micro cells are deployed. The deployment of the WLAN should also be considered, e.g. it is very important if the Wi-Fi APs are at the edge of a cell or in the middle of a cell. Therefore our view is that it is not possible to define a single set of (fixed/default) threshold values that are good for all cells in the full network. 
Proposal 1: It is proposed not to include default values in ANDSF MO for the RAN related thresholds. When the RAN does not provide the threshold values then during the evaluation of ANDSF rules the UE shall not use the conditions that include any of these parameters (e.g. any criterion containing a RAN threshold is considered to be met during the evaluation).
2.2	The use of WLAN load related parameters
RAN2 also agreed to provide some thresholds for WLAN load related parameters:
3. WLAN Channel utilization in the BSS load IE (MaximumBSSLoadValue defined in TS 24.312 [3]) threshold (the parameter is used 1-way for determining offload possibility from 3GPP to WLAN or alternatively hysteresis is used to prevent ping-pong)
4. Available WLAN DL and UL backhaul data rate (MinBackhaulThreshold defined in TS 24.312 [3]) threshold (the parameter is used 1-way for determining offload possibility from 3GPP to WLAN or hysteresis is used to prevent ping-pong)
Thresholds signalled by the RAN may replace corresponding thresholds in ANDSF.
SA2 has already agreed to use these parameters for WLAN network selection (they are part of the WLAN_SP rules), and ANDSF MOs can include thresholds for them. The RAN provided thresholds can be more dynamic and more location dependent then the semi-static threshold values provided by ANDSF Servers. Thus our conclusion is that the RAN agreement to use the RAN provided thresholds when ANDSF rules are evaluated can improve user experience. 
Proposal 2: It is proposed to enable the use of RAN provided thresholds related to the WLAN load (MaximumBSSLoadValue and MinBackhaulThreshold) during the evaluation of ANDSF rules instead of the thresholds provided within ANDSF MOs.
The usage of these parameters is not, however, clear when the UE is associated to a WLAN AP. As an example, the HS2.0 specification specifies how these parameters should be used in WLAN selection, but not in WLAN AP re-selection. Our view is that a UE has much better means to assess more accurately service level of the WLAN when it uses it than the threshold levels related to the WLAN load. However, it is out-of scope of 3GPP to determine how to estimate the service level of a WLAN. Therefore it is proposed to send a LS to WFA asking their view on how a UE can estimate or measure the service level (e.g. actual throughput) in WLAN when the UE is associated to a WLAN AP. This information is believed to be useful for the 3GPP when specifying conditions for onloading from WLAN to 3GPP.
2.3	Offload Preference Indicator (OPI)
RAN2 also agreed that an Offload Preference Indicator (OPI) may be also signalled by the RAN. RAN2 provided three alternative proposals on the use of OPI:
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.
1. 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).  
1. 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.  
If OPI is introduced in ANDSF and “greater/less than” type of comparison is used then providing different OPI threshold values for the different traffic types within ISRP rules would result in a traffic type differentiation for offloading based on OPI values advertised by RAN. This approach would very well fit into the current ANDSF concept.
ANDSF servers can provide subscriber or subscriber group specific MOs to the UEs, e.g. the ISRP rules may depend on the subscriber. Therefore it is possible that the actual OPI threshold values within the ANDSF MOs depend on group where the subscriber belongs to. E.g. OPI=x may mean for a subscriber to offload all traffic, but for another subscriber it may only mean to offload general HTTP traffic or nothing.
In this way it can be easily achieved the traffic class and subscriber based differentiation with OPI values. This does not mean that OPI values should be standardized, the actual meaning of the OPI values could be different in different PLMNs, and may also depend on the subscriber group. The use of OPI in this way would give the 3GPP RAN a good tool to control the amount of offloaded traffic; e.g. RAN can know that increasing the OPI value would result less traffic over 3GPP RAN.
The use of bitmap type approach (bullet 3 above) can also be used both to different traffic type and users groups. This type of coding results in a larger ANDSF MO as it assumes to have multiple sets of ANDSF rules. As the approach in the previous paragraphs (using “greater/less than” comparison) can provide a flexible way of differentiating traffic types and subscribers, we do not think that use of bitmap type approach would be beneficial. 
Proposal 3: It is proposed to use “greater/less than” type of comparison within ANDSF for OPI values. The OPI thresholds values provided within ANDSF MOs can depend on the traffic class and can be subscriber specific. There is no need to standardize the meaning of the values of the OPI thresholds.
2.4	RAN solution without ANDSF for traffic routing
RAN2 also asked SA2 to select among the following alternatives:
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 (details are to be discussed by SA2). 
Our understanding is that all of the alternatives listed above can meet the requirements. Alternative 1a) has the advantage that it does not require additional standardization work and it can be deployed without changing the core network elements, i.e. an operator can start using this feature without upgrading their MMEs and SGSNs. 
Proposal 4: It is proposed to select alternative 1a (The eNB/RNC may determine based on OAM configuration which EPS bearer must not be offloaded (e.g. based on QCI value).) from the above options.
2.5	Coexistence between RAN solution and ANDSF
RAN2 has already started to study how to handle coexistence between the RAN solution and ANDSF. According to the new SA2 work item (SP-140169) this is also in the scope of SA2.
In order to facilitate this work the following terminology is proposed to avoid confusions in the future: 
· RAN rules: rules that are not included in ANDSF and use RAN assistance information.
· Enhanced ANDSF (eANDSF): ANDSF rules that are evaluated using RAN assistance parameters
Our understanding is that supporting RAN assistance information in a UE also implies that the UE supports the usage of the assistance information within ANDSF, if the UE supports ANDSF. Therefore it is proposed to agree that if a UE supports both the use of RAN provided information and ANDSF then it supports eANDSF. 
We also think that the introduction of this feature from an operator would require a consistent deployment in the sense if a PLMN provides RAN assistance information and ANDSF rules then it provides eANDSF rules. 
When a UE applies ANDSF rules then a lot of subscriber specific conditions and aspects can be taken into account including the location of the UE, the time of day, etc. ANDSF rules can provide higher granularity of traffic routing than RAN, such as separate rules for special applications or APNs, which is difficult to achieve with RAN rules due to the limited size of information that RAN can provide. According to agreement RAN rules can only provide APN level offloading granularity. An important limitation of ANDSF rules is that ANDSF rules cannot be updated frequently, e.g. no new rules can be provided when RAN becomes overloaded. This limitation of ANDSF can be overcome if ANDSF rules use RAN provided parameters (as it is proposed by RAN2, see section 2.1, 2.2 and 2.3). Our assumption is that when an operator provides RAN assistance information and eANDSF rules, then eANDSF rules also covers the RAN rules. Therefore our proposal is to use eANDSF rules (using the RAN provided parameters during the evaluation) in the UE if valid eANDSF rules are available in the UE.
Another aspect of co-existence of eANDSF and RAN rules is the roaming scenario when eANDSF rules are provided by the HPLMN, while RAN of VPLMN provides only RAN assistance information, but no eANDSF is available from the VPLMN. As a general approach it is proposed to handle the RAN rules provided by the VPLMN in the same way as ANDSF rules provided by a VPLMN: from  Rel-12 the H-ANDSF can indicate to the UE if rules from HPLMN or from VPLMN have a precedence.
An important issue is how to handle the case when pre-Rel-12 ANDSF rules are provided to the UE. This case can only happen in the roaming scenario when the home network supports only pre-Rel-12 ANDSF. In pre-Rel-12 ANDSF the VPLMN rules have priority over HPLMN rules. If we apply the same principle for RAN rules that they are considered similar to V-ANDSF rules, then we have a clear outcome: the RAN rules have higher priority and are used instead of pre-Rel-12 ANDSF rules provided by the HPLMN.
Proposal 5.1: It is proposed to use the following definitions of Enhanced-ANDSF (eANDSF) and RAN rules:
a) RAN rules: rules that are not included in ANDSF and use RAN assistance information.
b) Enhanced ANDSF (eANDSF): ANDSF rules that are evaluated using RAN assistance parameters.
Proposal 5.2: If a UE supports the use of RAN provided information and ANDSF then it supports eANDSF. 
Proposal 5.3: If a PLMN provides RAN assistance parameters and ANDSF rules then it provides eANDSF rules.
Proposal 5.4: The following basic principles are proposed when RAN assistance information is provided and ANDSF rules are used in the UE:
a) If a UE has valid eANDSF rules and RAN rules from a PLMN: The UE uses the eANDSF rules with the RAN provided parameters.
b) In the roaming scenario: The UE considers the RAN rules as V-eANDSF rules if V-eNDSF rules are not provided to the UE.
Conclusions
Based on the above discussion it is proposed to agree in the following proposals:
Proposal 1: It is proposed not to include default values in ANDSF MO for the RAN related thresholds. When the RAN does not provide the threshold values then during the evaluation of ANDSF rules the UE shall not use the conditions that include any of these parameters (e.g. any criterion containing a RAN threshold is considered to be met during the evaluation).
Proposal 2: It is proposed to enable the use of RAN provided thresholds related to the WLAN load (MaximumBSSLoadValue and MinBackhaulThreshold) during the evaluation of ANDSF rules instead of the thresholds provided within ANDSF MOs.
Proposal 3: It is proposed to use “greater/less than” type of comparison within ANDSF for OPI values. The OPI thresholds values provided within ANDSF MOs can depend on the traffic class and can be subscriber specific. There is no need to standardize the meaning of the values of the OPI thresholds.
Proposal 4: It is proposed to select alternative 1a (The eNB/RNC may determine based on OAM configuration which EPS bearer must not be offloaded (e.g. based on QCI value).) from the options listed in section 2.4.
Proposal 5.1: It is proposed to use the following definitions of Enhanced-ANDSF (eANDSF) and RAN rules:
a) RAN rules: rules that are not included in ANDSF and use RAN assistance information.
b) Enhanced ANDSF (eANDSF): ANDSF rules that are evaluated using RAN assistance parameters.
Proposal 5.2: If a UE supports the use of RAN provided information and ANDSF then it supports eANDSF. 
Proposal 5.3: If a PLMN provides RAN assistance parameters and ANDSF rules then it provides eANDSF rules.
Proposal 5.4: The following basic principles are proposed when RAN assistance information is provided and ANDSF rules are used in the UE:
a) If a UE has valid eANDSF rules and RAN rules from a PLMN: The UE uses the eANDSF rules with the RAN provided parameters.
b) In the roaming scenario: The UE considers the RAN rules as V-eANDSF rules if V-eNDSF rules are not provided to the UE.
S2-140964 contains the proposed reply LS to RAN2 based on these proposals and S2-141158 contains the proposed LS to WFA on WLAN service quality measurements when the UE is associated to a WLAN AP (see section 2.2).
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