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1. Introduction
As proceedings for its SI, the RAN#62 newly approved Rel-12 WI “WLAN 3GPP radio interworking” aims to specify enhanced mechanism, which enables NW to control UE about traffic steering (TS) and network selection (NS) between 3GPP and WLAN cell more efficiently. Per agreements from SA2 and RAN2 so far, it is well understood that TS and NS are independent processes and may be associated with different set of parameters. In this contribution, we shall continue shedding some thoughts in this regard.
2. Discussions
TS associated parameters are mainly 3GPP specific attributes, and can determine how UE shall perform 3GPP traffic offload in particular form towards some suitable WLAN AP, but TS associated parameters cannot determine exactly when TS process occurs. UE may perform periodical evaluation of TS triggering.
NS associated parameters are mainly WLAN specific attributes, and can determine to which suitable WLAN AP UE shall perform 3GPP traffic offload, but NS associated parameters cannot determine exactly when NS process occurs. UE may perform NS process immediately upon TS process is triggered or irrelevant to TS process at all, e.g. in periodical manner and searching for better AP.
User Preference, eANDSF, RAN may provision UE of TS and NS associated parameters in optional way (quoted from draft running 36.304 CR “…may be provided…”), and UE should follow their controls in the order of descending prioritized level: namely User Preference > eANDSF > RAN. Since TS and NS are independent processes, it should be possible that UE follows TS and NS control from different prioritized levels, e.g. RAN’s provision controls TS process meanwhile eANDSF’s provision controls NS process, or user preference’s provision controls TS process meanwhile RAN’s provision controls NS process etc.
Proposal 1: To confirm that UE can follow TS and NS control from different prioritized levels, and TS/NS associated parameters of higher prioritized level always takes precedence.
Furthermore, in the dimension of time during UE mobility, User Preference, eANDSF, RAN may not provision TS/NS associated parameters at the same time (fresh vs old), .e.g. eANDSF provisions TS associated parameters at T0, then later on RAN provisions TS associated parameters at T1>T0 (we say RAN’s provision for TS is fresh in this case) or RAN provisions TS associated parameters at T0 but NS associated parameters at T2>T0 (we say NS is fresh and TS is old in this case) etc. This means that UE needs to be specified whether to apply TS/NS associated parameters firstly by the prioritized level or by the time. So far it is assumed that the prioritized level takes precedence over time. E.g. UE should search and update its TS/NS associated parameters in the following dotted path as illustrated in Figure 1 below: UE should search from the highest prioritized level firstly and then towards next lower prioritized level. The search for TS and NS associated parameters are two independent processes, and UE can follow TS and NS control from both different levels as well as time.
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Figure 1
Proposal 2: To confirm that UE can follow TS and NS control from both different prioritized levels and different timing point, and old TS/NS associated parameters of higher prioritized level still takes precedence over fresh ones of lower prioritized level.
Depending on the availability of TS/NS associated parameters (Denoted as “TS” and “NS” for simplicity below) on UE side at particular timing point, there can be 5 basic scenarios as follows:
Scenario I: “TS” is fresh or old available, “NS” is not available at all (no NS associated parameters of any level are available on UE side). At some timing point, UE shall be triggered to perform 3GPP traffic offload in particular form, but since “NS” is not available, so no 3GPP specified NS process can be done, which means UE can only make WLAN selection per its own implementation. This scenario cannot fulfil operators’ specific WLAN usage intention or performance requirement; e.g. UE may select some AP out of operator’s desire e.g. “WLAN id list” or UE may select some AP with very bad conditions. Therefore, we think such scenario should be unspecified!
Scenario II: “NS” is fresh or old available, “TS” is not available at all (no TS associated parameters of any level are available on UE side). We are wondering whether it is possible for UE to perform TS process per its own implementation, but it is assumed impractical. As TS process is not possible, we think NS process even in 3GPP specified way does not make any sense, so this scenario should also be unspecified as well! 

Proposal 3: To confirm that UE should be provisioned with both TS and NS associated parameters of one level at least. In case TS or NS associated parameters of any level is missing on UE side, UE’s WLAN offload behaviour is unspecified in 3GPP scope.
Scenario III: “TS” is fresh available, “NS” is old available. Such scenario can be understood as “NS” were provisioned ahead of “TS”, later on only fresh “TS” is provisioned without fresh “NS”, so UE shall skip the fresh evaluation of NS (quoted from draft running 36.304 CR “…shall be skipped”). Since “NS” became available to UE ahead, it can be assumed that UE may have already selected some suitable AP per its old NS associated parameters, after a while, UE shall be triggered to perform fresh 3GPP traffic offload in particular form towards already selected AP (It is worth noting that UE is not mandated to make WLAN re-selection towards suitable AP upon each TS process again!). The obsolete selected AP may not be suitable at that fresh offload timing point, so that the offload performance may get degraded.
Scenario IV: “NS” is fresh available, “TS” is old available. Such scenario can be understood as “TS” were provisioned ahead of “NS”, later on only fresh “NS” is provisioned without fresh “TS”, so UE shall skip the fresh evaluation of TS.

Since “TS” became available to UE ahead, it can be assumed that UE may have already performed offload towards some suitable AP per its old TS associated parameters. After a while, if UE is still in offload status, UE shall make WLAN re-selection towards more suitable AP without touching its current offload form per its fresh NS associated parameters. If UE is not in offload status, UE shall only make WLAN re-selection towards more suitable AP, preparing for pending new offload. This scenario typically leads to better offload performance than scenario III, as the freshly selected AP must be the more suitable at any fresh offload timing point.

Proposal 4: From improving UE offload performance viewpoint, UE should be provisioned with fresh NS associated parameters at least.
Scenario V: “NS” is fresh available, “TS” is fresh available. Such scenario can be understood as NW or user always provision TS/NS associated parameters in the same time, e.g. in the same RRC/NAS messages. Since both “TS” and “NS” become fresh available to UE in the same time, it can be assumed that UE shall perform offload towards suitable AP per its fresh TS/NS associated parameters. This scenario theoretically leads to optimal offload performance, as the freshly selected AP and offload form must be ideal at each new offload timing point.
Proposal 5: From optimizing UE offload performance viewpoint, UE should be provisioned with both fresh TS and NS associated parameters at the same time.
3. Conclusions
In this contribution, we made further consideration on decoupling of WLAN TS and NS processes and associated parameters, and RAN2 is kindly asked to discuss following proposals:
Proposal 1: To confirm that UE can follow TS and NS control from different prioritized levels, and TS/NS associated parameters of higher prioritized level always takes precedence.
Proposal 2: To confirm that UE can follow TS and NS control from both different prioritized levels and different timing point, and old TS/NS associated parameters of higher prioritized level still takes precedence over fresh ones of lower prioritized level.
Proposal 3: To confirm that UE should be provisioned with both TS and NS associated parameters of one level at least. In case TS or NS associated parameters of any level is missing on UE side, UE’s WLAN offload behaviour is unspecified in 3GPP scope.

Proposal 4: From improving UE offload performance viewpoint, UE should be provisioned with fresh NS associated parameters at least.

Proposal 5: From optimizing UE offload performance viewpoint, UE should be provisioned with both fresh TS and NS associated parameters at the same time.
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