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1 Introduction
TR37.843 has captured several radio related metrics proposed for improving WLAN 3GPP radio interworking. This paper discusses their applicability to WLAN selection and traffic routing and provides several observations and a proposal.
2 Discussion
2.1 Principles of WLAN selection and traffic routing

Recently SA2 agreed a CR to TS23.402 for the introduction of the UE procedure concerning WLANSP rules [1]. An excerpt of the introduced text is copied in the Appendix. 
As indicated by the text highlighted in yellow, after the UE selects and connects to the most preferred available WLAN access network, the UE may perform discovery and reselection of a higher priority WLAN at implementation dependent frequency according to the user preference and configured ANDSF rules. This means that the UE may continually perform discovery and reselection of a higher priority WLANs even after the UE selects and connects to the most preferred available WLAN access network at a certain time. In order to realise consistent end-to-end behaviour the same principle should be applied to study on WLAN 3GPP radio interworking. The principle also reduces interruption time upon traffic steering with minimal impact to UE battery life because the UE does not have to perform association and authentication. We note that RAN2#82 has decided to de-prioritize power saving solutions.  
Observation 1:  The UE may continually perform discovery and reselection of higher priority WLANs even after the UE selects and connects to the most preferred available WLAN access network.
In addition, according to the text highlighted in green, WLAN selection and traffic routing are controlled by different rules, for example WLANSP and ISRP respectively and the prioritized lists of access networks in the active traffic routing rule shall not be used for WLAN selection. This means that WLAN network selection is a separate procedure from traffic routing. For consistent end-to-end behaviour the same principle should be applied to the study of WLAN 3GPP radio interworking. 
Observation 2:  WLAN network selection is a separate procedure from traffic routing.
2.2 Radio metrics 
Table 1 lists radio metrics proposed for improving WLAN 3GPP radio interworking in TR 37.834 [2] and shows their potential applicability to WLAN selection and traffic routing based on the previous contributions.

Table 1: Radio metrics and their potential applicability to WLAN selection and traffic routing
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Solution 1; TBD
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3GPP load actual or level not applicable not applicable
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WLAN selection  Traffic Routing

Metrics type Examples


Even though WLAN radio metrics are referred to by proponents of each solutions, several papers raised issues concerning WLAN radio metrics [3][4][5]. More specifically, lack of calibration in WLAN signal measurement across Wi-Fi chipset vendors makes it difficult to define common thresholds. In addition, RCPI and RSNI are not widely supported by today’s WLAN chipsets. It should be reasonable to rely on REL-12 UE implementation in  detection and selection of the WLAN most preferred by ANDSF or RAN rules based on its own assessment of WLAN radio condition as proposed by [3][9][10].
Observation 3: It is not feasible to define WLAN radio metrics in REL-12. It is reasonable to rely on UE implementation utilising its own assessment of WLAN radio condition in WLAN selection and traffic routing.
With regard to WLAN load/speed metrics, SA2 has already agreed to include BSS load and WAN metrics in ANDSF to enhance network selection feature in Rel-12 [6]. Therefore WLAN load/speed metrics can be utilized for WLAN selection by all solutions in deployment scenarios with ANDSF.  The metrics may be considered for WLAN selection or traffic routing in deployment scenarios without ANDSF [7]. 
However, considering that the most fundamental metrics for network selection is signal strength and load/speed criteria may be utilised in traffic routing for load balancing purpose, RAN2 study should focus on utilisation of WLAN load/speed criteria for traffic routing rather than WLAN selection. By this way duplicated function in RAN and higher layers can be avoided.
Observation 4:  WLAN load/speed metrics may be used for traffic routing and not WLAN selection purposes.
For 3GPP radio metrics, use of RSRP has been proposed and discussed [8]. We note that RSRP threshold is used for cell load control purpose and not for ensuring selection of good quality cell (cell selection and reselection criteria is already defined), in order to address concerns from some operators on broadcasting the actual or quantised congestion level of their networks. For example, lower RSRP value can be used in a light congestion state to offload cell edge UEs to WLAN. Higher RSRP value can be used in a heavy congestion state to offload more UEs in the cell. In this regard, the use of RSRP is considered for traffic routing rather than WLAN selection. Based on the observation 1, the UE may be connected to WLAN and 3GPP already and the UE decides to route traffic to WLAN or 3GPP based on its RSRP measurement and threshold. 

Observation 5:  3GPP radio metrics are used for traffic routing purpose.
Concerning 3GPP load metrics, as mentioned above some operators have concerns on broadcasting congestion level and an RSRP threshold may be utilised in traffic routing for cell load control. In addition there is no strong motivation to use 3GPP load for WLAN selection metrics. Therefore 3GPP load metrics may be non essential.
Observation 6:  3GPP load metrics is not essential.
Considering the observations above, Table 1 can be simplified as shown below and it can be concluded that radio metrics of WLAN 3GPP radio interworking is applicable only to traffic routing and not to WLAN selection.
Table 3: Proposed radio metrics applicability to WLAN selection and traffic routing
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WLAN selection  Traffic Routing

not applicable not applicable

may be applicable (TBD)

may be applicable (TBD) not applicable

not applicable not applicable


3 Conclusion
We propose RAN2 to discuss and agree six observations and one proposal below.
Observation 1:  
The UE may continuously perform discovery and reselection of higher priority WLANs even after the UE selects and connects to the most preferred available WLAN access network. 

Observation 2:
WLAN network selection is a separate procedure from traffic routing.
Observation 3:
It is not feasible to define WLAN radio metrics in REL-12. It is reasonable to rely on UE implementation utilising its own assessment of WLAN radio condition in WLAN selection and traffic routing.

Observation 4:
WLAN load/speed metrics may be used for traffic routing and not WLAN selection purposes.
Observation 5:
3GPP radio metrics are used for traffic routing purpose.
Observation 6:
3GPP load metrics is not essential.
Proposal:  
All of the radio metrics considered in WLAN 3GPP radio interworking are applicable only to traffic routing and not WLAN selection.
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5 Appendix
	4.8.2a.2
UE Behavior Based on the ANDSF Information
This clause specifies the UE behavior when it is provisioned with ANDSF information and has selected the active rules as described in the previous clause.

If the UE has received or has been provisioned with ANDSF information which indicates that there is an access network in its vicinity with higher priority than the currently selected access network(s), the UE should perform procedures for discovering and reselecting the higher priority access network, if this is allowed by user preferences.

NOTE 1: How frequently the UE performs the discovery and reselection procedure depends on the UE implementation.
 (i)
When the UE cannot simultaneously route IP traffic over multiple radio accesses:

-
<text omitted>
(ii) When the UE can simultaneously route IP traffic over multiple radio accesses:
-
The UE shall not consider any ISMP rules it may have received from the ANDSF.

-
The UE shall use the active WLANSP rule and the user preferences to select and connect to the most preferred available WLAN access network, as specified in clause 4.8.2b. User preferences take precedence over the active WLANSP rule. After that, the UE is simultaneously connected to 3GPP access and to the selected (most preferred) WLAN access network.
-
The prioritized lists of access networks in the active ISRP rule shall not be used for WLAN selection since WLAN selection is based on the active WLANSP rule and the user preferences. 
-
The UE shall use the active ISRP for MAPCON rules and the user preferences to determine if a PDN connection to a certain APN should be established over 3GPP access or over the selected WLAN access network.
-
When an ISRP for MAPCON rule is used for the PDN connection establishment, the UE shall determine if the selected WLAN access network has higher priority than 3GPP access and establishes the PDN connection accordingly. For example:

-
If the list of prioritized access networks in the ISRP for MAPCON rule are the following: WLAN-A priority 1, 3GPP priority 2, WLAN-B priority 3; then

-
If the UE has selected WLAN-B (or any WLAN network with lower priority than 3GPP access), it shall establish the PDN connection over 3GPP access.

-
If the UE has selected WLAN-A (or any WLAN network with higher priority than 3GPP access), it shall establish the PDN connection over WLAN access.

-
The UE shall use the active ISRP for IFOM rules, the active ISRP for NSWO rules, the active IARP rule and the user preferences to determine how to route outgoing IP flows. Specifically:
-
The UE shall evaluate the above rules in priority order as specified in clause 4.8.2.1.5 (Inter-APN Routing Policy) and shall determine which rule to apply.

-
When the applied rule is an ISRP for IFOM rule, the UE determines that this flow is subject to IP flow mobility and selects an access network to route this flow based on the prioritized list of access networks in the ISRP for IFOM rule. For example:

-
If the prioritized list of access networks in the ISRP for IFOM rule are the following: WLAN-A priority 1, 3GPP priority 2, WLAN-B priority 3; then

-
If the UE has selected WLAN-B (or any WLAN network with lower priority than 3GPP access), it shall route the IP flow over 3GPP access.

-
If the UE has selected WLAN-A (or any WLAN network with higher priority than 3GPP access), it shall route the IP flow over WLAN access.
-
When the applied rule is an ISRP for NSWO or an IARP for NSWO rule, the UE shall route this IP flow to the selected WLAN access network (outside any PDN connection) provided that the rule does not prohibit this IP flow over the selected WLAN access network.

-
When the applied rule is an IARP for APN rule, the UE shall route this IP flow inside the PDN connection specified by this rule.
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												Metrics type		Examples		WLAN selection				Traffic Routing

																ADNSF rules		RAN rules/steering		ANDSF rules		RAN rules/steering

												WLAN Radio		RSSI, RCPI, RSNI		Issues identified by [3][4][5];		Issues identified by [3][4][5];		Issues identified by [3][4][5];		Issues identified by [3][4][5];

												WLAN load/speed		BSS load, WAN metrics		to be included in REL-12 [6]		Proposed by [7] and Solution 3; TBD		proposed by Solution 1; TBD		proposed by Solution 3 ; TBD

												3GPP Radio		RSRP		not applicable		not applicable		proposed by Solution 1; TBD		proposed by [8]; TBD

												3GPP load		actual or level		not applicable		not applicable		proposed by Solution 1; TBD		proposed by Solution 3 & [7](not broadcasted); TBD
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												Metrics type		Examples		WLAN selection				Traffic Routing

																ADNSF rules		RAN rules/steering		ANDSF rules		RAN rules/steering

												WLAN Radio		RSSI, RCPI, RSNI		Issues identified by []		Issues identified by []		Issues identified by []		Issues identified by []

												WLAN load/speed		BSS load, WAN metrics		to be included in REL-12				proposed by Solution 1; TBD		proposed by Solution 3 (measurement report); TBD

												3GPP Radio		RSRP		not applicable		not applicable		proposed by Solution 1; TBD		proposed by []; TBD

												3GPP load		actual or level		not applicable		not applicable		proposed by Solution 1; TBD		proposed by []; TBD

												Metrics type		Examples		WLAN selection				Traffic Routing

																ADNSF rules		RAN rules/steering		ANDSF rules		RAN rules/steering

												WLAN Radio		RSSI, RCPI, RSNI		not applicable				not applicable

												WLAN load/speed		BSS load, WAN metrics		applicable; (supported by REL-12 ANDSF)		not applicable		may be applicable (TBD)

												3GPP Radio		RSRP		not applicable				may be applicable (TBD)

												3GPP load		actual or level		not applicable				not applicable
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