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1. Introduction
RAN-assisted WLAN interworking based on the RAN rules specified in TS 36.304 [1] and TS 25.304 [2] is applicable to both idle and connected modes. In the connected mode, the evaluation of the RAN rules may trigger traffic steering from one access network (e.g. LTE) to another (e.g. WLAN). In the idle mode there is no traffic to steer, so the original intention of making the RAN rules applicable to the idle mode was to prevent unnecessary signalling and delay when the UE goes to connected mode, that is – RAN rules evaluation in the idle mode allows the UE to know in advance which access network to use when (and if) it has traffic to send, i.e. it goes into connected mode. This allows to avoid unnecessary signalling when the UE has traffic to send, since it may immediately start using the correct RAT (3GPP or WLAN). 
However, the way the RAN rules and corresponding upper layer functionality (see TS 24.302 [3]) are currently defined may result in UE performing unnecessary signalling in idle mode as a result of RAN rules evaluation when it has no traffic to send or receive.

In the present contribution we analyse this issue in more detail and suggest a number of potential solutions.

2. Discussion
The RAN rules defined in sub-clause 5.6.2 of TS 36.304 [1] specify that the UE shall constantly evaluate the rules and whenever the conditions are met the UE shall send an indication to the upper layers triggering traffic steering. The following excerpt from TS 36.304 [1] illustrates this:
“

The upper layers in the UE shall be notified (see TS 24.302 [28]) when and for which WLAN(s), that matches all the provided identifiers (in subclause 5.6.3) for a specific entry in the list, the following conditions 1 and 2 for steering traffic from E-UTRAN to WLAN are satisfied for a time interval TsteeringWLAN

“
Additionally, the upper layer functionality specified in TS 24.302 [3] mandates the UE to associate with WLAN and handover PDN connections immediately upon the reception of the indication (specified in TS 36.304 [1]) as illustrated in the following excerpt from TS 24.302 [3]:
“
Upon:

-
receiving move-traffic-to-WLAN indication, along with the list of the WLAN identifiers, if the user preferences are not present; or

-
establishment of a new PDN connection in 3GPP access, if the PDN connection is an offloadable PDN connection, the access stratum indicated move-traffic-to-WLAN, the access stratum has not indicated the move-traffic-from-WLAN indication after indicating of the move-traffic-to-WLAN indication and the user preferences are not present;
and:

-
the UE is capable to simultaneously route IP traffic to both 3GPP access and WLAN; or

-
the UE is not capable to simultaneously route IP traffic to both 3GPP access and WLAN, and all the PDN connections of the UE in 3GPP access are offloadable PDN connections;

the UE:

a)
shall perform the procedure in subclause 5.1.3.2.3 and in subclause 5.2.3.2 to select the selected WLAN and the NAI for authentication;

b)
if not authenticated yet with the selected WLAN using the NAI for authentication in subclause 6.4, shall authenticate with the selected WLAN using the NAI for authentication in subclause 6.4. During authentication, if the selected WLAN is a trusted WLAN, SCM is supported by both UE and network, MCM is not supported by UE, network or both, and if:

-
the UE is capable to simultaneously route IP traffic to both 3GPP access and WLAN; or

-
the UE is not capable to simultaneously route IP traffic to both 3GPP access and WLAN, and the UE has only one PDN connection;


shall handover one offloadable PDN connection from 3GPP access to the WLAN access using procedures in subclause 6.4.2.6.2;
NOTE:
When the UE already has one PDN connection established via WLAN in SCM, and if move-traffic-to-WLAN indication is received, it is up to the UE implementation to determine whether to offload a PDN connection from 3GPP access to WLAN. In that case, it is also up to the UE implementation to determine which one of the offloadable PDN connections will be offloaded.

c)
if the selected WLAN is a trusted WLAN, and MCM is supported by both UE and network, shall handover all the offloadable PDN connections from 3GPP access to the WLAN access using procedures of 3GPP TS 24.244 [56];

“
Specifically, upon receiving the indication to move traffic to WLAN the upper layers shall trigger the authentication with WLAN and handover all offloadable PDN connections to WLAN, which triggers associated control plane signalling.

Observation 1: When the RAN rules conditions for steering traffic to WLAN are met, the UE shall authenticate with WLAN and shall handover all offloadable PDN connections to WLAN.

Observation 2: Neither RAN nor upper layers specifications make distinction between idle and connected modes and do not allow any UE flexibility, that is – whenever the RAN rules trigger the traffic steering to/from WLAN the UE shall immediately execute the corresponding actions.

The example above elaborates the case of moving traffic from LTE to WLAN, however similar situation occurs in the opposite direction. The details of moving traffic from WLAN back to LTE are omitted for clarity.

If the UE in idle mode follows the current specifications and if the UE is mobile, that is – it comes in and out of WLAN coverage the UE is required to “move traffic” back and forth between LTE and WLAN when it has no traffic to send or receive, resulting in unnecessary control plane signalling both on WLAN and LTE.

Observation 3: UE in idle mode is required to “move traffic” back and forth between LTE and WLAN in idle mode when it has no traffic to send or receive, resulting in unnecessary control plane signalling both on WLAN and LTE.
NOTE: In this contribution we use LTE as an example, however all the above is equally applicable to UMTS as well.
Proposal 1: it is proposed to agree that currently specified UE behaviour in IDLE mode when UE is using the RAN-assisted traffic steering rules specified in TS 36.304 and TS 25.304 introduces excessive and unnecessary signalling, potentially impacting the UE battery life.
Since the WLAN authentication and handover are triggered by the upper layers and because other WLAN interworking options have been defined in SA2 and CT1, we propose that RAN2 asks SA2 and CT1 to introduce a solution to the problem discussed above into their specifications.

Proposal 2: It is proposed to send a LS to SA2 and CT1 describing the issue above and asking SA2 and CT1 to resolve this issue.
Since the solution should be resolved in the higher layers within SA2 and CT1 specifications, no changes to RAN2 specifications for Rel-12 are expected.  In case any changes to RAN2 specification(s) are needed, it should be resolved in Rel-13.
4. Conclusion and Proposals
In this contribution we analyse the issue with RAN-assisted WLAN interworking based on RAN rules in idle mode and propose that RAN2 asks SA2 and CT1 to introduce a solution to the problem discussed above into their specifications.

Proposal 1: it is proposed to agree that currently specified UE behaviour in IDLE mode when UE is using the RAN-assisted traffic steering rules specified in TS 36.304 and TS 25.304 introduces excessive and unnecessary signalling, potentially impacting the UE battery life.
Proposal 2: It is proposed to send a LS to SA2 and CT1 describing the issue above and asking SA2 and CT1 to resolve this issue.
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