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1 Introduction
In this contribution we will discuss handling of RAN assistance parameters for the WLAN/3GPP Radio interworking mechanism.
2 Discussion
It has been discussed in RAN2 how the RAN assistance parameters should be handled and in particular when to release and when to retain dedicated RAN assistance parameters. In the below section we discuss three cases; the serving cell does not provide SIB17, cell reselection and handover:
· Section 2.1 discusses how dedicated RAN assistance parameters should be handled when the serving cell does not provide SIB17. This is relevant to the case when the serving cell temporary disables the feature and to the case when the UE is moving to a cell which does not have this feature enabled or supported.
· Section 2.2 discusses how dedicated RAN assistance parameters should be handled upon cell reselection. This impacts the section for cell reselection.
· Section 2.3 discusses how dedicated RAN assistance parameters should be handled upon handover. This impact the section for handover.
2.1 RAN assistance parameter handling when missing SIB17

In the current running CR for WLAN/3GPP Radio interworking, the UE may be configured with RAN assistance parameters for traffic steering. When the UE moves across a network, different cells may naturally provide different configurations depending on the situation in the particular cells. It can even be expected that in an operator network supporting the WLAN interworking mechanism in some areas and/or situations does not have the mechanism enabled, hence there will be no WLAN SIB available.
It has not yet been agreed in RAN2 what is the preferred UE behaviour in case the UE is in a cell for which no WLAN SIB is present. Possible scenarios when this is relevant are (i) the current serving cell stops providing SIB17 and (ii) the UE moves to a cell which does not provide SIB17. Two possible UE behaviours are:

A. UE continues to apply dedicated RAN assistance parameters (if any) and the associated rules to evaluate whether to connect to WLANs.

B. UE applies legacy behaviour (i.e. WLAN/3GPP traffic steering is left to UE implementation).
For the UE to apply a feature which is not enabled in the current serving cell (as in A) goes against the normal way of operation in 3GPP networks. Furthermore, when the network does not provide SIB17 it means that the UE will not have access to any relevant WLAN identifiers in that particular coverage area, which could result in that the UE is applying the RAN-assisted WLAN interworking mechanism but not using relevant WLAN identifiers and would therefore be stuck in 3GPP even though the UE may, by legacy behavior, be able to find suitable WLANs. It may also be the case that the operator has temporary disabled the function due load or other reasons when the end user performance, or system performance is not adequate. So in order to maintain the possibility for an operator to revert to a legacy behavior it should thus be clarified that when current cell does not provide SIB17, the UE shall discard dedicated RAN assistance parameters (if any), i.e. not apply this feature.
Proposal 1 In Idle mode, URA_PCH, and CELL_PCH in UMTS and RRC_IDLE and RRC_CONNECTED in LTE; the UE shall discard dedicated RAN assistance parameters if the serving cell does not provide SIB17, i.e. not apply the WLAN interworking feature.
To illustrate the impact of Proposal 1 we provide a text proposal below based on the current running RRC CR for LTE:

	5.6.X.2
Dedicated WLAN offload configuration
The UE shall:

1>
if wlan-OffloadConfigCommon is broadcast by the cell:

2>
if the received wlan-OffloadDedicated is set to release:

3> apply the wlan-OffloadCommon included in SystemInformationBlockType17;
3> forward the wlan-OffloadCommon to upper layer

2>
else:

3>
apply the received wlan-OffloadDedicated;
3> forward the wlan-OffloadDedicated to upper layer;

3> perform traffic steering and access network selection as specified in 5.6.X.3

1>
else:

2>
release previously stored wlan-OffloadDedicated, if any and inform upper layers about the release;

2>
stop timer T350, if running;


2.2 RAN assistance parameter handling at cell reselection
We will here discuss the case when the UE is performing cell reselection while being configured with dedicated RAN assistance parameters and the timer T350.
Consider the office scenario shown in Figure 1. A UE is in an office in a building where WLAN is deployed. The UE is generating a lot of load in Cell B and therefore Cell B decides to provide RAN assistance parameters to the UE so that it offloads its traffic to WLAN. Since the UE’s traffic is now going through WLAN the UE becomes inactive in 3GPP and is therefore sent to IDLE mode in E-UTRAN (or e.g. CELL_PCH/URA_PCH/IDLE in UTRAN). The UE may be instructed by Cell B also to maintain the RAN assistance parameters for a time T, e.g. 30 minutes.
However, then the UE moves out of the office towards a kitchen area and on the way there the UE performs a cell reselection to Cell A. If the UE discards the RAN assistance parameters (which is the behaviour in the current running CR), the UE would start applying the broadcast RAN assistance parameters in Cell A, even though the 30 minutes has not yet passed. Due to applying the broadcasted RAN assistance parameters, the UE would likely move the traffic back to 3GPP (ping) after which Cell A would likely again steer the UE back to WLAN (pong). The same would happen when the UE later moves back in to the office.
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Ping-ponging will result in both service interruption and additional signalling and hence will hurt user experience and system performance and consume UE battery power. We therefore propose:
Proposal 2 The cell reselection procedure shall not trigger release of dedicated RAN assistance parameters (and the timer shall be left running if configured).

Note that Proposal 2 only says that a UE will not release RAN assistance parameters due to the cell reselection procedure, however with Proposal 1 it is ensured that the UE will release the RAN assistance parameters if it enters a cell which does not have the feature enabled, but that release will happen due to missing SIB17 in the new cell. 

To illustrate the impact of Proposal 2 we provide a text proposal below based on the current running RRC CR for LTE. The impact is that the red sentence in strikethrough formatting should be removed.
	5.3.7.3
Actions following cell selection while T311 is running

Upon selecting a suitable E-UTRA cell, the UE shall:
1>
stop timer T311;

1> release wlan-OffloadDedicated, if received and inform upper layers about the release;

1>
start timer T301;

1>
apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;

NOTE:
This procedure applies also if the UE returns to the source PCell.

Upon selecting an inter-RAT cell, the UE shall:

1>
if the selected cell is a UTRA cell, and if the UE supports Radio Link Failure Report for Inter-RAT MRO, include selectedUTRA-CellId in the VarRLF-Report and set it to the physical cell identity and carrier frequency of the selected UTRA cell;

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';



2.3 RAN assistance parameter handling at handover
In case of a handover in LTE the eNB will provide to the UE an RRCConnectionReconfiguration containing the RAN assistance parameters. The parameters are signalled using a release-setup structure as shown below:

RRCConnectionReconfiguration-v12xy-IEs ::= SEQUENCE {


wlan-OffloadDedicated-r12

CHOICE {


release 





NULL,


setup






SEQUENCE {




wlan-OffloadConfig-r12

WLAN-OffloadConfig-r12


OPTIONAL,

-- Need ON




t350-r12




NUMERATED {min5, min10, min20, min30, min60, min120, min180,
spare1}



}


}

















OPTIONAL
-- Need ON,

nonCriticalExtension




SEQUENCE {}





OPTIONAL
-- Need OP

}

With a release-setup structure the eNB can select “release” in case the eNB wants to clear the thresholds in the UE, it can select “setup” in case the eNB wants to modify the thresholds (give new thresholds) or it can omit the wlan-OffloadDedicated-r12 IE in case the eNB wants the UE to keep on using the thresholds maintained by the UE. Note that the target cell will receive the UE configuration during the handover procedure and will therefore know which RAN assistance parameters the UE currently maintains and could determine if the configuration is suitable to keep.
In the current version of the LTE RRC CR the UE will actively release the RAN assistance parameters upon handover as the following action is listed at reception of RRCConnectionReconfiguration including mobilityControInfo by the UE (handover):
1> release previously stored wlan-OffloadDedicated, if any and inform upper layers about the release;

With the current version of the running LTE RRC CR; even if the eNB decides to keep the RAN assistance parameters upon handover (i.e. by omitting the wlan-OffloadDedicated-r12 IE) the UE would anyway discard the RAN assistance parameters. Not only is this unnecessary as the release-setup structure already allows the eNB to release the parameters if needed, but this also is going against how setup-release structures are used and we therefore propose that the actively releasing of dedicated thresholds upon handover should be removed.

Proposal 3 The release of “previously stored” RAN assistance parameters upon handover shall be removed from the running LTE RRC CR as shown in the table below.
To illustrate the impact of Proposal 3 we provide a text proposal below based on the current running RRC CR for LTE. The impact is that the red sentence in strikethrough should be removed.

	5.3.5.4
Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)

If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:

1>
stop timer T310, if running;

1>
stop timer T312, if running;

1>release previously stored wlan-OffloadDedicated, if any and inform upper layers about the release;
[Omitted unchanged parts]


3 Conclusion

In this contribution we have discussed handling RAN assistance parameters for WLAN/3GPP Radio interworking. We propose:
Proposal 1
In Idle mode, URA_PCH, and CELL_PCH in UMTS and RRC_IDLE and RRC_CONNECTED in LTE; the UE shall discard dedicated RAN assistance parameters if the serving cell does not provide SIB17, i.e. not apply the WLAN interworking feature.
Proposal 2
The cell reselection procedure shall not trigger release of dedicated RAN assistance parameters (and the timer shall be left running if configured).
Proposal 3
The release of “previously stored” RAN assistance parameters upon handover shall be removed from the running LTE RRC CR as shown in the table below.

 
Figure � SEQ Figure \* ARABIC �1�: Office scenario.
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