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1. Introduction
This document proposes to introduce WLAN/3GPP radio interworking functionality into LTE and UMTS stage-2 and stage-3 specifications. We propose to capture these agreements for LTE in “running CRs” for TS 36.300 in [2] and TS 25.300 in [3]. We also identify open issues that require further discussion and agreement for completion of the stage-2/3 specification. 
2. Discussion
Capturing current stage-2 agreements
Initial description of stage-2 procedures for LTE and UMTS were agreed in RAN#85 meeting and captured in the LS [1].

Proposal 1: to capture the description of stage-2 procedures for LTE in the “running CR” [2].

Similar agreements apply for UMTS, however a few open issues related to UMTS CELL_FACH, CELL_PCH and URA_PCH states were not agreed yet, as indicated by corresponding FFS notes as per:

“

A UE in RRC CONNECTED in LTE or CELL DCH (or CELL_FACH: FFS) in UMTS shall apply dedicated thresholds if such has been received; otherwise the UE shall apply broadcasted thresholds.
The UE shall keep and apply dedicated thresholds when in IDLE mode, (CELL_PCH or URA_PCH: FFS) until a time T has passed since the UE entered IDLE mode, (CELL_PCH or URA_PCH: FFS) upon which the UE shall apply the broadcasted thresholds.

“

RAN parameters sent via dedicated signalling could be received by the UE in either CELL_DCH or CELL_FACH state, and it makes sense that the UE should apply the received parameters irrespective of whether it is currently in CELL_DCH or CELL_FACH. Hence,  propose to agree that a UE in CELL_FACH state applies dedicated and broadcast thresholds in the same way as a UE in RRC_CONNECTED for LTE. We further propose to agree that a UE in CELL_PCH and URA_PCH states applies dedicated and broadcast thresholds in the same way as a UE in RRC_CONNECTED for LTE.

Proposal 2: to agree that a UE in CELL_FACH state applies dedicated and broadcast thresholds in the same way as UE in RRC_CONNECTED mode for LTE and that a UE in CELL_PCH and URA_PCH states applies dedicated and broadcast thresholds in the same way as a UE in RRC_CONNECTED mode for LTE.
We further propose to capture the description of stage-2 procedures for UMTS in a “running CR” [3].

Proposal 3: to capture the description of stage-2 procedures for UMTS in a “running CR” [3].

Other remaining stage-2/3 issues

The LS [1] contains some agreements related to the definition of the RAN rules. However, a number of open questions remain, which we propose to discuss and resolve below.
WLAN channel utilization and available WLAN DL and UL backhaul data rate thresholds.
According to the agreements in the LS [1] parameters WLAN channel utilization as well as available WLAN DL and UL backhaul data rate should be used either 1-way for traffic steering from 3GPP to WLAN or with hysteresis. We believe that it is beneficial to take these parameters into account for decisions on traffic steering from WLAN to 3GPP as well. One scenario in which this may be important is when the UE uses WLAN and WLAN channel utilization or backhaul load increase dramatically. If RAN rules do not take these parameters into account, the UE would continue to use WLAN, even though it may not be able to provide adequate throughput. Therefore, we propose to use channel utilization and available WLAN DL and UL backhaul data rate parameters for traffic routing to and from WLAN. 

Proposal 4: to use channel utilization and available WLAN DL and UL backhaul data rate parameters for traffic routing both to and from WLAN.
We further propose to implement the second alternative mentioned in the LS [1], i.e. hysteresis to prevent ping-pong events. Specifically, we propose to define low and high thresholds for channel utilization and available WLAN DL and UL backhaul data rate parameters. 

Note: ANDSF and HS2.0 specifications have only high threshold for channel utilization (MaximumBSSLoadValue) and only low threshold for available WLAN DL and UL backhaul data rate (MinBackhaulThreshold). These specifications expect that that ping-pong should be avoided by UE implementation. Therefore, when the UE is provisioned with ANDSF, only high channel utilization threshold and only low available WLAN DL and UL backhaul data rate thresholds will be used, which could potentially lead to ping-pong or UE dependent behaviour.
Proposal 5: to define low and high thresholds for channel utilization and available WLAN DL and UL backhaul data rate parameters.

Timing & Randomization 
The question of RAN rules evaluation timing has not been sufficiently discussed. Because WLAN baseband cannot be fully controlled by 3GPP, we propose to leave for UE implementation the exact timing of RAN rules evaluation. While the exact timing of RAN rules evaluation may be left to UE implementation, it is also important to avoid simultaneous mass switching by UEs after a particular RAN threshold is updated. It is FFS whether this randomization is left to UE implementation or a specific randomization mechanism is specified in RAN rules. 
It is also important to define the time interval during which RAN rules shall be evaluated. Therefore, we propose to introduce TreselectionWLAN parameter that shall be signalled by RAN via RRC and used for RAN rules evaluation. TreselectionWLAN shall be used for both traffic routing to and from WLAN.
Current WLAN-3GPP mobility procedures involve signaling to the EPC and can take long to complete, in addition to incurring signaling overhead.  Therefore, it is desirable to introduce a wait time (in a similar fashion as for cell reselection)  after the UE switches from 3GPP to WLAN or vice versa, which will disallow the UE from switching back to the previously selected RAT for a certain period of time, which should be some multiple of the time taken to complete an inter-RAT mobility procedure.  

Proposal 6: timing of RAN rules evaluation and mobility decisions is left for UE implementation. RAN2 should further discussion if randomization procedure should be defined to avoid mass switching of UEs from one RAT to another. 
Proposal 7: to introduce TreselectionWLAN parameter that shall be signalled by RAN via RRC and used for RAN rules evaluation.
Proposal 8: to introduce a wait time in a similar fashion as cell reselection to prevent a UE from switching between 3GPP and WLAN too frequently. 
WLAN RF parameters
The issue of WLAN signal quality parameters (RSSI, RCPI or RSNI) has been extensively discussed by RAN2, however no consensus was reached yet. We note that if no such parameters are used by the RAN rules, the UE will evaluate whether the WLAN network is suitable in an implementation specific manner. However, in this case the RAN rules cannot use a “shall” statement, as they do not include all the conditions that the UE would use when making traffic steering decisions between 3GPP and WLAN networks.
Observation 1: if WLAN RF parameters are not used by the RAN rules, the RAN rules cannot use a “shall” statement.

The alternative would be to include UE implementation specific condition in the RAN rules or to use a “should” statement.

Proposal 9: it is proposed to discuss whether to include WLAN RF parameters in the RAN rules.
RAN Rules 

If the proposals above are agreed, the RAN assistance parameters may be provided in a new SystemInformationBlockType17  and the RAN rules can be defined as follows :

“

If any of the following parameters are provided in SystemInformationBlockType17 or have been aqcuired by the UE via dedicated RRC signalling:  ThreshServing, LowP, WLAN , ThreshServing, HighP, WLAN , ThreshServing, LowQ, WLAN , ThreshServing, HighQ, WLAN , ThreshBssload, High , Threshbackhaul,dl,bandwidth, Low , Threshbackhaul,ul,bandwidth, Low , Threshbackhaul,dl,bandwidth, Low , Threshbackhaul,ul,bandwidth, Low the UE shall steer all traffic associated with EPS Bearers  indicated as offloadable to WLAN if:

-
Srxlev < ThreshServing, LowP, WLAN during a time interval TreselectionWLAN; and 
-
Squal < ThreshServing, LowQ, WLAN during a time interval TreselectionWLAN; and
-
Wchannelutilization < ThreshChannelutilization, Lowduring a time interval TreselectionWLAN; and
-
Wbackhauldlbandwidth > Threshbackhaul,dl,bandwidth, High during a time interval TreselectionWLAN; and

-
Wbackhaululbandwidth > Threshbackhaul,ul,bandwidth, HighLow during a time interval TreselectionWLAN; and 
· A predefined duration has passed since the UE has steered the traffic from WLAN to E-UTRAN
The UE shall steer all traffic associated with EPS Bearers to E-UTRAN if:

-
Srxlev > ThreshServing, HighP, WLAN during a time interval TreselectionWLAN; and 
-
Squal > ThreshServing, HighQ, WLAN during a time interval TreselectionWLAN; and
-
Wbssload > ThreshChannelutilizationHigh during a time interval TreselectionWLAN; and
-
Wbackhauldlbandwidth < Threshbackhaul,dl,bandwidth, Lowduring a time interval TreselectionWLAN; and

-
Wbackhaululbandwidth < Threshbackhaul,ul,bandwidth, Low during a time interval TreselectionWLAN; and 
· A predefined duration has passed since the UE has steered the traffic from from E-UTRAN to WLAN

If some of the above parameters have not been not provided in SystemInformationBlockType17 and have not been provided via dedicated RRC signalling the UE shall consider the corresponding rule as evaluated to true.
“

More details are provided in “running CR” for TS 36.304 in [4].

The details of associated RRC signalling are provided in “running CR” for TS 36.331 in [5]. We propose to discuss the required functionality and to agree “running CRs” for LTE first and once these are stable enough, to discuss the UMTS counterparts. 
Proposal 10: to capture the description of IDLE mode procedures and RRC signalling for LTE in “running CRs” [4] and [5].

3. Proposals

Proposal 1: to capture the description of stage-2 procedures for LTE in the “running CR” [2].
Proposal 2: to agree that a UE in CELL_FACH state applies dedicated and broadcast thresholds in the same way as UE in RRC_CONNECTED mode for LTE and that a UE in CELL_PCH and URA_PCH states applies dedicated and broadcast thresholds in the same way as a UE in RRC_CONNECTED mode for LTE.
Proposal 3: to capture the description of stage-2 procedures for UMTS in a “running CR” [3].
Proposal 4: to use channel utilization and available WLAN DL and UL backhaul data rate parameters for traffic routing both to and from WLAN.
Proposal 5: to define low and high thresholds for channel utilization and available WLAN DL and UL backhaul data rate parameters.
Proposal 6: timing of RAN rules evaluation and mobility decisions is left for UE implementation. RAN2 should further discussion if randomization procedure should be defined to avoid mass switching of UEs from one RAT to another. 
Proposal 7: to introduce TreselectionWLAN parameter that shall be signalled by RAN via RRC and used for RAN rules evaluation.
Proposal 8: to introduce a wait time in a similar fashion as cell reselection to prevent a UE from switching between 3GPP and WLAN too frequently.
Observation 1: if WLAN RF parameters are not used by the RAN rules, the RAN rules cannot use a “shall” statement.
Proposal 9: it is proposed to discuss whether to include WLAN RF parameters in the RAN rules.
Proposal 10: to capture the description of IDLE mode procedures and RRC signalling for LTE in “running CRs” [4] and [5].
4. References

[1] 
R2-141026 LS on CN impacts of RAN2 solutions for WLAN/3GPP radio interworking
[2] R2-141617 Stage-2 details of WLAN/3GPP Radio Interworking for LTE
[3] R2-141620 Stage-2 details of WLAN/3GPP Radio Interworking for UMTS
[4] R2-141622 Idle mode procedures of WLAN/3GPP Radio Interworking for LTE
[5] R2-141625  Connected mode procedures and RRC signalling for WLAN/3GPP Radio Interworking for LTE
3GPP


