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1 Introduction

In RAN2#92, RAN2 endorsed a CR for LWA [2]. In this contribution we want to discuss issues with this endorsed CR in the area of configuration control and success/failure reporting.
Note: When referring to “currently specified signalling”, we refer to the rapporteur CR as sent out on 27 Jan as part of the ASN.1 review.
2 Use of Variables (related to C.019; Z.104)
The endorsed CR [2] uses two variables which seem to unnecessarily complicate the procedure descriptions:

VarWLAN-MobilityConfig 
· This variable contains the Mobility Set.  

· We see no real need to have this variable. Note that we also do not have a similar variable e.g. for set of Scells configured. Removing of the variable will simplify the description.

VarWLAN-Status
· This variable is used to temporarily store status/association information to be reported in a WLANConnectionStatusReport. 

· If the setting of the status is decoupled from the triggering (as we normally do) and described in the connection status reporting procedure section this variable is not needed.
Proposal 1: 
Remove both variables as indicated in Annex B 
(VarWLAN-Status: See sections 5.6.X.3.3/5.6.x.2.3/5.6.x.4/5.6.x.2.4/variable definition).
(VarWLAN-MobilityConfig: See sections 5.5.4X/5.5.4.Y/5.5.4.Z/5.6.X.1/5.6.X.2/5.6.x.3.3/5.6.x.2.3/ 5.6.x.2.4/variable definition).
3  Release
When the LWA configuration is released, the following Behaviour is specified in section 5.6.X.6:

2> disable the LWA Adaptation entity which handles reception of data from WLAN 

It is unclear what this really means. I.e. does this imply any automatic bearer type change or is the network still required to ensure by separate actions that any new bearer type configuration is consistent and a bearer type change is correctly executed ? 
Normally when a release is performed, we specify what part of the configuration is to be released. It is proposed to do the same in this case. Note that this should also make it clear that the MeNB will have to ensure that the remaining configuration is valid, i.e. for configured DRB’s, a valid LTE configuration and type change will have to be provided separately. 
Proposal 2: 
Correct LWA release specification to be specific on what parts of the configuration are released as indicated in Annex B (See sections 5.6.X.2.4). Note that this clarifies the UE does not perform any autonomous bearer type change.
4 Success/Failure reporting (related to S.033; S.034)
RAN2 agreed on a way forward on Success/Failure reporting LWA [1]. This way forwarded included the following agreements:

	· The UE shall report a “success” indication in the WLAN Status Reporting message to confirm its successful connection with WLAN and readiness for LWA in the eNB configured Mobility Set.

· This indication is triggered only once upon UE receiving a new Mobility Set. The UE shall send the indication only if the eNB sets this flag in the RRC message containing the new Mobility Set.

· The UE shall report a failure indication if it cannot connect to a WLAN in the received Mobility Set after a timer expires. 

· This timer starts upon receiving the RRC message containing the new Mobility Set. 

· The value for the timer expiration will be specified (not configured) and shall be large enough (e.g. in minutes) to allow the UE to complete successful connection with WLAN.



When reading the endorsed CR [2], we do not think these agreements have been clearly captured. Therefore we propose a text update in Annex B of this contribution. Following two sections include the rationale for the need for the text updates.

A) Success/Failure reporting behaviour

After configuration of a mobility set, in principle we can see 3 potential success/failure reporting behaviours:

	
	UE report sequences for each option:

	Option 1
	a) One Failure

b) One 1st Success

c) 1st Success, followed by one Failure

	Option 2
	a) One Failure

b) n * Success



(n = 1, 2, ...)

c) n * Success, followed by one Failure
(n = 1, 2, ...)

	Option 3
	a) Unlimited Success / Failure reporting depending on WLAN Status Monitoring


Table 1: Possible Success/Failure reporting behaviour
E.g. in option 1, after mobility set update the UE can report either:

a)   One failure 

· UE is not able to successfully associate and fails WLAN, or

· UE is not configured with success reporting and has failure after success

b) Only one 1st success

· UE is configured with success reporting, is able to successfully associate and does not fail before LWA is released/Mobility set is further updated

c) One 1st success followed by one failure

· UE is configured with success reporting, is able to successfully associate and experiences failure before the LWA configuration is released/Mobility set is further updated


We understand that behaviour 3 is ruled out based on the way forward. Furthermore we understand that only behaviour 1 is reflecting the agreed way forward. However when reading the endorsed CR [2], it can be noted that as part of the success reporting, the UE reports the WLAN-Identifiers of the associated AP. It might seem strange that this would only be reported for the first AP that and not for subsequent AP’s. However this would require behaviour 2 which we understand is not the agreed behaviour.

Proposal 3: 
Confirm that behaviour option 1 above is the agreed behaviour w.r.t. success/failure reporting.  I.e. UE only reports 1st association success (if any) and one association failure (if any). 

Proposal 4: 
Capture this behaviour in RRC as indicated in Annex B (See sections 5.6.X.2.2/5.6.X.2.3/5.6.x.4).
B) Success/Failure reporting behaviour

A second aspect in the endorsed CR [2] is that the contents of a failure report is different depending on whether the T351 is running or not. If T351 is not started, the UE will provide considerable detail on why failure occurred (e.g. user preference, radio failure, ...), but if the network takes more control and uses T351, it will get less detail on why the failure occurred. This seems counter-intuitive and we therefore propose to align the status reporting regardless of whether T351 was running or not. As a result, the cause value failureTimeout can be removed.
This proposal is actually facilitated by the fact that we normally in 36.331 separate the description of the triggering of a UE report and the contents of a UE report. I.e. the contents is described as part of the UE reporting procedure and not as part of the triggering.

Proposal 5: 
Align  description structure of report triggering/reporting to how we normally handle this in 36.331, thus also aligning reporting for T351 and non-T351cases (See sections 5.6.X.3.3/5.6.X.4/WLAN-Statusdefinition)
5 Procedure restructuring
The WLAN procedure structure is currently not aligned with the structure of e.g. LTE reconfiguration: timer starting, timer expiry and triggering of success reporting are all described in one section under “RRC connection reconfiguration”.  This only leaves separate sections for Status reporting and WLAN Status Monitoring .

Proposal 6: 
Align structure of 5.6.X to existing structures as follows:


5.6.x LTE-WLAN Aggregation


5.6.x.1 Introduction


5.6.x.2  LWA reconfiguration

5.6.x.2.1 Reception of LWA Configuration


5.6.x.2.2 LWA Successful Association Report triggering

5.6.x.2.3 T351 Expiry


5.6.x.2.4. LWA release


5.6.x.3 WLAN Status Monitoring


5.6.x.4 WLAN Connection Status Reporting


Note: The move of text is not indicated with revision marks in Annex B in order to more clearly show the other changes. I.e. only the section renumbering is shown.
6 Too many cause values
One last aspect we would like to highlight is that we think there are probably too many cause values specified for the WLANConnectionStatus reporting. We should only define additional cause values if it is clear when the UE uses what cause value, and we can also see some possible different network behaviour for this cause value.

Due to proposal 5 (structure alignment), the cause value of “failureTimeout” is removed. Another unnecessary cause value might be “failureOther”. It is not clear what happened when the UE sets this cause value, and it is also not clear how the eNB behaviour for this cause value would be different than for other cause values.

Proposal 7: 
In addition to removal of cause value failureTimeout (see proposal 5), also remove cause value failureOther  (5.6.x.3.3, WLAN-Status-r13 definition)

7 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposals:

Proposal 1: 
Remove both variables as indicated in Annex B 

(VarWLAN-Status: See sections 5.6.X.3.3/5.6.x.2.3/5.6.x.4/5.6.x.2.4/variable definition).
(VarWLAN-MobilityConfig: See sections 5.5.4X/5.5.4.Y/5.5.4.Z/5.6.X.1/5.6.X.2/5.6.x.3.3/5.6.x.2.3/ 5.6.x.2.4/variable definition).
Proposal 2: 
Correct LWA release specification to be specific on what parts of the configuration are released as indicated in Annex B (See sections 5.6.X.2.4). Note that this clarifies the UE does not perform any autonomous bearer type change.
Proposal 3: 
Confirm that behaviour option 1 above is the agreed behaviour w.r.t. success/failure reporting.  I.e. UE only reports 1st association success (if any) and one association failure (if any). 

Proposal 4: 
Capture this behaviour in RRC as indicated in Annex B (See sections 5.6.X.2.2/5.6.X.2.3/5.6.x.4).
Proposal 5: 
Align  description structure of report triggering/reporting to how we normally handle this in 36.331, thus also aligning reporting for T351 and non-T351cases (See sections 5.6.X.3.3/5.6.X.4/5.6.X.5/WLAN-Statusdefinition)

Proposal 6: 
Align structure of 5.6.X to existing structures as follows:


5.6.x LTE-WLAN Aggregation


5.6.x.1 Introduction


5.6.x.2  LWA reconfiguration


5.6.x.2.1 Reception of LWA Configuration


5.6.x.2.2 LWA Successful Association Report triggering


5.6.x.2.3 T351 Expiry


5.6.x.2.4. LWA release


5.6.x.3 WLAN Status Monitoring


5.6.x.4 WLAN Connection Status Reporting


Note: The move of text is not indicated with revision marks in Annex B in order to more clearly show the other changes. I.e. only the section renumbering is shown.
Proposal 7: 
In addition to removal of cause value failureTimeout (see proposal 5), also remove cause value failureOther  (5.6.x.3.3, WLAN-Status-r13 definition)

Annex A: References

[1]:  R2-157110
Way Forward on LWA success indication 
[2]:  R2-157095
Introduction of LTE-WLAN Aggregation
Annex B: Text proposal
Note:  Changes are made based on rapporteur CR distributed 27 Jan where possible, otherwise based on R2-157095, otherwise latest Rel-13 TS.
5.5.4.X
Event W1 (WLAN becomes better than a threshold)
The UE shall:

1>
consider the entering condition for this event to be satisfied when the UE is not configured with a WLAN Mobility Set and condition W1-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition W1-2, as specified below, is fulfilled;
Inequality W1-1 (Entering condition)
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Inequality W1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of WLAN(s) configured in the measurement object, not taking into account any offsets. 
Hys is the hysteresis parameter for this event.

Thresh is the threshold parameter for this event (i.e. w1-Threshold as defined within reportConfigInterRAT for this event).

Mn is expressed in dBm.

Hys is expressed in dB.

Thresh is expressed in the same unit as Mn.
5.5.4.Y
Event W2 (All WLAN inside the mobility set become worse than threshold1 and a WLAN outside the WLAN mobility set becomes better than threshold2)
The UE shall:

1>
consider the entering condition for this event to be satisfied when the UE is configured with a WLAN mobility set and both conditions W2-1 and W2-2 as specified below are fulfilled;

1>
consider the leaving condition for this event to be satisfied when the UE is configured with a WLAN mobility set and condition W2-3 or condition W2-4 , i.e. at least one of the two, as specified below is fulfilled;
Inequality W2-1 (Entering condition 1)
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Inequality W2-2 (Entering condition 2)
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Inequality W2-3 (Leaving condition 1)
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Inequality W2-4 (Leaving condition 2)
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The variables in the formula are defined as follows:

Ms is the measurement result of WLAN(s) which matches all WLAN identifiers for at least one entry within the WLAN mobility set, not taking into account any offsets.

Mn is the measurement result of WLAN(s) configured in the measurement object which does not match all WLAN identifiers for any entry within the WLAN mobility set, not taking into account any offsets.

Hys is the hysteresis parameter for this event.
Thresh1 is the threshold parameter for this event (i.e. w2-Threshold1 as defined within reportConfigInterRAT for this event).
Thresh2 is the threshold parameter for this event (i.e. w2-Threshold2 as defined within reportConfigInterRAT for this event).

Mn, Ms are expressed in dBm.

Thresh1 is expressed in the same unit as Ms.
Thresh2 is expressed in the same unit as Mn. 
5.5.4.Z
Event W3 (All WLAN inside mobility set becomes worse than a threshold)
The UE shall:

1>
consider the entering condition for this event to be satisfied when condition W3-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition W3-2, as specified below, is fulfilled;
Inequality W3-1 (Entering condition)
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Inequality W3-2 (Leaving condition)
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The variables in the formula are defined as follows:

Ms is the measurement result of WLAN(s) which matches all WLAN identifiers for at least one entry in the WLAN mobility set, not taking into account any offsets.

Hys is the hysteresis parameter for this event.

Thresh is the threshold parameter for this event (i.e. w3-Threshold as defined within reportConfigInterRAT for this event).

Ms is expressed in dBm.

Hys is expressed in dB.

Thresh is expressed in the same unit as Ms.
<Next Change >
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. 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 the WLAN mobility set, 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 an entry in the WLAN mobility set) 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.X.3. The information in this report is based on the monitoring of WLAN connection as described in 5.6.X.4. 
5.6.X.2
LWA reconfiguration 

5.6.X.2.1
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.2.4;
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 mobility set; 
3>
if the received lwa-Mobility includes wlanToAddList: 
4>
for each WLAN-Identifiers included in wlanToAddList: 
5>
add WLAN-Identifiers to the current WLAN mobility set; 
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.2.2
Successful Association Report triggering 

The UE shall:

1> if timer T351 is running and WLAN connection is successful:
2> stop T351;
2> perform WLAN Connection Status Reporting procedure in 5.6.X.3; 

5.6.X.2.3
T351 Expiry (WLAN Connection Timeout) 

The UE shall:

1>
if T351 expires:


2> perform WLAN Connection Status Reporting procedure in 5.6.X.3; 
5.6.X.2.4
Release of LWA Configuration

The UE shall:

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

2>
release the LWA-ConfigPart configuration; 
2>
perform PDCP data recovery for the bearer;

1>
stop timer T351, if running: 
5.6.X.3 
WLAN Connection Status Reporting 

5.6.X.3.1 
General
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Figure 5.6.X.3.1-1: WLAN Connection Status Reportin
The purpose of this procedure is to inform E-UTRAN about the status of WLAN connection for LWA. 

5.6.X.3.2  
Initiation

The UE in RRC_CONNECTED configured for LTE-WLAN Aggregation initiates the WLAN status reporting procedure when it connects successfully to a WLAN or its connection to the WLAN fails.
5.6.X.3.3   Actions related to transmission of WLANConnectionStatusReport message

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

1> if WLAN connection is successful:
2> set the wlan-status to successfulAssociation;

2> 
set the wlan-Identifiers to the identifiers corresponding to the successfully connected WLAN AP; 
1> else (failure):
2> if the failure is due to WLAN radio link issues:

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

3>
set the wlan-status to failureConnReject;


2>
set wlan-Identifiers to the identifiers corresponding to the latest successfully connected WLAN AP of the current WLAN mobility set if any; 
1>
submit the WLANConnectionStatusReport message to lower layers for transmission, upon which the procedure ends;

5.6.X.4
 WLAN Status Monitoring

The UE shall:

3> 





1> if a WLAN mobility set is configured and 
1> if WLAN connection fails and a WLAN Connection Status Reporting procedure reporting connection failure has not been performed since the latest update of the WLAN mobility set: 








2>
stop timer T351, if running

2>
perform WLAN Connection Status Reporting procedure in 5.6.X.3;

<Next Change >
–

WLAN-Status
The IE WLAN-Status indicates the current status of WLAN connection for LWA. The values are set as described in Section 5.6.X.3 and 5.6.X.5.
WLAN-Status information element
-- ASN1START

WLAN-Status-r13 ::=

ENUMERATED {successfulAssociation, failureRadioLink, failureInternal,








failureConnReject, spare1,...}
-- ASN1STOP
<Next Change >
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