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1
Introduction
This document discussed the ordering and structure of RRC specification wrt. LWA. 
2
Rel-12 WLAN interworking and Rel-13 LWA 

Rel-12 LTE-WLAN interworking was introduced to allow LTE to steer traffic between LTE and WLAN. The principle was that eNB provides parameters which UE utilizes, but the control of the procedure was left up to UE (e.g. which WLAN to select among those that meet the conditions). 

Observation 1: Rel-12 LTE-WLAN interworking is network-assisted procedure.

In contrast, the Rel-13 LTE-WLAN Aggregation has been designed from start to be more network-controlled: The UE only starts LWA when configured by eNB, and eNB is able to fully control when the UE utilizes WLAN and which WLAN APs UE is allowed to use. 

Observation 2: Rel-13 LTE-WLAN Aggregation is network-controlled procedure.

Therefore, since already the fundamental principles of the two procedures are different, we think it’s fair to say that the two procedures, while related to each other, are not the same. 

Observation 3: Rel-12 LTE-WLAN interworking and Rel-13 LTE-WLAN Aggregation differ substantially from each other.

As already noted in the ASN.1 review issue N.202 and N.203, this would mean that unlike in the draft CR for ASN.1 review, the Rel-13 LWA should not be introduced as section 5.6.12a, which could be construed to mean that the Rel-13 LWA is a sub-section of Rel-12 LTE-WLAN interworking in section 5.6.12, and therefore the Rel-12 method is the “parent” of the Rel-13 methods. Therefore, we think the two should be separated and introduced with different section numbering.

Proposal 1: LWA section is introduced as section 5.6.X, which is a separate section from 5.6.12, i.e. not as section 5.6.12a.
3
WLAN status reporting
Currently in the LWA running CR , the WLAN status reporting has been introduced as section 5.6.X.3, under heading “WLAN Status Monitoring”. However, that part is already under the section 5.6.X of LWA, so the procedure is introduced as part of that. This differs from existing RRC where procedures are introduced as separate sections to clearly differentiate them from other procedural text, and to allow reuse of them for multiple features if need be. As a comparison, the same was done for SCG failure reporting for Dual Connectivity, where the main DC procedural text is defined in different section that the failure information reporting. This was also indicated as Rel-13 ASN.1 review issue N.204, and we think the same principle could be applied here. 

Observation 4: WLAN status reporting should be a separate procedure from LWA in the same way as SCG failure reporting is a separate procedure from DC.

Based on this, we think the WLAN connection status reporting should be introduced in its own section under 5.6.Y. The current subsection 5.6.X.3 could be simply moved under 5.6.Y.

Proposal 2: WLAN status reporting is introduced as a section 5.6.Y, which is separate section from 5.6.X, i.e. not as section 5.6.X.3.
We show an example of how this could be done in Annex A, along with some clarification text for the actual reporting procedure.

Proposal 3: Adopt the text proposal in Annex A for the WLAN connection status reporting.
4
Conclusions
We have discussed the structure of RRC specification wrt. LWA procedures, and made the following observations:

Observation 1: Rel-12 LTE-WLAN interworking is network-assisted procedure.

Observation 2: Rel-13 LTE-WLAN Aggregation is network-controlled procedure.

Observation 3: Rel-12 LTE-WLAN interworking and Rel-13 LTE-WLAN Aggregation differ substantially from each other.

Observation 4: WLAN status reporting should be a separate procedure from LWA in the same way as SCG failure reporting is a separate procedure from DC.

Based on these, we have proposed the following:

Proposal 1: LWA section is introduced as section 5.6.X, which is a separate section from 5.6.12, i.e. not as section 5.6.12a.

Proposal 2: WLAN status reporting is introduced as a section 5.6.Y, which is separate section from 5.6.X, i.e. not as section 5.6.X.3.

Proposal 3: Adopt the text proposal in Annex A for the WLAN connection status reporting.

Annex A
5.6.X
LTE-WLAN Aggregation

5.6.X.1
Introduction 

E-UTRAN can configure the UE to connect to a WLAN and configure bearers for LWA (referred to as LWA bearers or LWA DRBs). The UE uses the WLAN parameters received from E-UTRAN in performing WLAN measurements and WLAN mobility. 

The UE stores the current WLAN mobility set, which is a non-empty set of WLAN identifiers, in wlan-MobilitySet in VarWLAN-MobilityConfig. This WLAN mobility set can be configured and updated via LWA-Configuration. When the UE receives a new or updated WLAN mobility set, it initiates connection to a WLAN whose identifiers match all WLAN identifiers for at least one entry in wlan-MobilitySet, if not already connected to such a WLAN. The UE can perform WLAN mobility within the WLAN mobility set (connect to another WLAN whose identifiers match the ones in wlan-MobilitySet) without any signalling to E-UTRAN. The mobility to a WLAN outside the WLAN mobility set may be triggered by WLAN measurement events described in 5.5.4.

The UE reports the WLAN connection status information to E-UTRAN as described in 5.6.Y. The information in this report is based on the monitoring of WLAN connection as described in 5.6.X.4. 
5.6.X.2
Reception of LWA Configuration 

The UE shall:

1>
if the received lwa-Configuration is set to release:

2>
release the LWA configuration as described in 5.6.X.5;

1>
else:

2>
if the received lwa-ConfigPart includes lwa-WT-Counter:

3>
determine the S-KWT key based on the KeNB key and using the received lwa-WT-Counter value, as specified in TS 33.401 [32];

3>
forward the S-KWT to upper layers to be used as a Pairwise Master Key (PMK) for WLAN authentication;

2>
if the received lwa-ConfigPart includes the radioResourceConfigDedicatedLWA:

3>
if the received radioResourceConfigDedicatedLWA includes the drb-ToAddModListLWA:
4>
for each drb-Identity value included in the drb-ToAddModListLWA perform the LWA specific DRB addition or reconfiguration as specified in 5.3.10.3X;
2>
if the received lwa-ConfigPart includes lwa-Mobility:
3>
if the received lwa-Mobility includes wlanToReleaseList: 
4>
for each WLAN-Identifiers included in wlanToReleaseList: 
5>
remove WLAN-Identifiers if already part of the current wlan-MobilitySet in VarWLAN-MobilityConfig; 
3>
if the received lwa-Mobility includes wlanToAddList: 
4>
for each WLAN-Identifiers included in wlanToAddList: 
5>
add WLAN-Identifiers to the current wlan-MobilitySet in VarWLAN-MobilityConfig; 
3>
if the received lwa-Mobility includes lwa-AssociationTimer: 
4>
start timer T351 with the timer value set according to the value of lwa-AssociationTimer; 
3>
use the wlan-MobilitySet as the new WLAN mobility set; 
NOTE 1:
Matching WLAN-Identifiers requires that all WLAN identities should be same.















5.6.X.3
T351 Expiry (WLAN Connection Timeout) 
The UE shall:

1>
if T351 expires:

2>
set the field associated in VarWLAN-MobilityConfig to false; set the field status in VarWLAN-Status to failureTimeout;

2> perform WLAN Connection Status Reporting procedure in 5.6.Y; 

5.6.X.4
 WLAN Status Monitoring

The UE shall:

1> if WLAN connection is successful:

2>
set the status in VarWLAN-Status to successfulAssociation;

2>
set the wlan-IdentifiersAssociated in VarWLAN-Status to the one belonging to the successfully connected WLAN; 
2>
if timer T351 is running:

3>
stop timer T351;
3> perform WLAN Connection Status Reporting procedure in 5.6.Y; 
1>
if WLAN connection fails: 
2>
if the failure is due to WLAN radio link issues:

3>
set the status in VarWLAN-Status to failureRadioLink;
2>
else if the failure is due to internal UE problems related to WLAN (e.g. connection to another WLAN based on user preferences or user turning off WLAN connection):

3>
set the status in VarWLAN-Status to failureInternal;
2>
else if the failure is due to connection rejection from WLAN:

3>
set the status in VarWLAN-Status to failureConnReject;
2>
else:

3>
set the status in VarWLAN-Status to failureOther;
2>
stop timer T351, if running

2>
perform WLAN Connection Status Reporting procedure in 5.6.Y;

5.6.X.5
Release of LWA Configuration

The UE shall:

1> for each LWA  bearer that is part of the current UE configuration:

2>
disable the LWA Adaptation entity which handles reception of data from WLAN; 
2>
perform PDCP data recovery for the bearer;
1>
delete any existing values in VarWLAN-MobilityConfig and VarWLAN-Status; 
1>
stop timer T351, if running: 
5.6.Y
WLAN Connection Status Reporting 

5.6.Y.1 General
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Figure 5.6.Y.1-1: WLAN Connection Status Reportin
The purpose of this procedure is to inform E-UTRAN about the status of WLAN connection for LWA when UE jas been configured with LWA. 

5.6.Y.2  Initiation

The UE in RRC_CONNECTED configured for LTE-WLAN Aggregation initiates the WLAN status reporting procedure when it connects successfully to a WLAN after mobility set update or its connection to the LWA mobility set fails.
5.6.Y.3 Actions related to transmission of WLANConnectionStatusReport message

A UE initiates the procedure to report WLAN connection status when configured with LWA and when one of the following conditions is met:

1>
upon triggering WLAN connection status report, in accordance with 5.6.X.4; or

The UE shall set the contents of the WLANConnectionStatusReport message as follows:

1>
set wlan-status to status in VarWLAN-Status;

1>
if wlan-status is different than successfulAssociation: 
2>
set wlan-Identifiers to wlan-IdentifiersAssociated in VarWLAN-Status if exists; 
1>
submit the WLANConnectionStatusReport message to lower layers for transmission, upon which the procedure ends;
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