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1 Introduction

A possible architecture for eNB-WLAN information exchange, including the Xw interface, has been studied by RAN3 [1] and has started to be captured by RAN2 in [3]: the Xw interface is part of the LTE-WLAN aggregation work [2]. In this paper we will discuss possible signaling flows for LTE-WLAN aggregation, taking as baseline the procedures defined for dual connectivity in Rel-12.
2 Discussion
2.1 WT Addition
We assume the Xw has been set up [4]

 REF _Ref426371590 \r \h 
[5], and that the UE is RRC-connected to the eNB  (shown as step 0 below).
The WT Addition procedure is initiated by the eNB, requesting the WT to provide WLAN connectivity for the UE. A possible signal flow to set up the LTE-WLAN aggregation is shown in Figure 1 below.
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Figure 1 Possible LTE-WLAN aggregation signal flow. Failure case not shown.
1. The eNB initiates the WT Addition procedure toward the WT, including the UE identifier (e.g. the UE WLAN MAC address), WLAN authentication parameters, the WLAN identifiers to be used by the UE (i.e. the “mobility set”) and the parameters for the bearers for which UP needs to be established (including their QoS configuration);
2. If the WT is able to comply, it replies indicating the WLAN identifiers for which it is able to provide WLAN connectivity, indicating the Xw UP DL TNL address information.;

3. The eNB reconfigures the UE with the appropriate parameters  and the UE applies the new configuration, connecting to the WLAN;

4. The eNB signals to the WT that the UE has been reconfigured with the requested configuration by sending the WT RECONFIGURATION COMPLETE message;

5. UP data starts to flow.
Proposal 1: Discuss and adopt the class 1 WT Addition and the class 2 WT Reconfiguration Complete procedures.
2.2 WT Modification (eNB-Initiated)

This procedure is used by the eNB to request WLAN configuration changes to the WT. The WT may accept or reject the request. A possible signal flow is shown below.

[image: image2.wmf]U

E

e

N

B

W

T

0

.

 

W

L

A

N

 

a

g

g

r

e

g

a

t

i

o

n

 

i

s

 

o

n

g

o

i

n

g

1

.

 

W

T

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

Q

U

E

S

T

2

.

 

W

T

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

Q

U

E

S

T

 

A

C

K

N

O

W

L

E

D

G

E

3

.

 

U

E

 

R

e

c

o

n

f

i

g

u

r

a

t

i

o

n

4

.

 

W

T

 

R

E

C

O

N

F

I

G

U

R

A

T

I

O

N

 

C

O

M

P

L

E

T

E

5

.

 

W

L

A

N

 

a

g

g

r

e

g

a

t

i

o

n

 

c

o

n

t

i

n

u

e

s

 

w

i

t

h

 

t

h

e

 

n

e

w

 

c

o

n

f

i

g

u

r

a

t

i

o

n


Figure 2 WT Modification procedure (eNB-initiated). Failure case not shown.

1. The eNB sends the WT MODIFICATION REQUEST message, which may include changes in the mobility set, in the authentication parameters, and/or in the E-RAB configuration;
2. The WT may respond with the WT MODIFICATION REQUEST ACKNOWLEDGE message including the updated configuration, which may contain new DL GTP TEIDs for the E-RABs;
3. The eNB reconfigures the UE with the appropriate parameters  and the UE applies the new configuration;

4. The eNB signals to the WT that the UE has been reconfigured with the requested configuration by sending the WT RECONFIGURATION COMPLETE message;

5. WLAN Aggregation for the UE continues with the new configuration. If necessary e.g. due to updated mobility set, the UE performs authentication and connects to WLAN.

Proposal 2: Discuss and adopt the class 1 WT Modification procedure.
2.3 WT Modification (WT-Initiated)

The WT may also request configuration changes for the WLAN connection to the eNB. A possible signal flow is shown below.
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Figure 3 WT Modification procedure (WT-initiated). Failure case not shown.

1. The WT sends the WT MODIFICATION REQUIRED message, which may include changes in the mobility set, , in the authentication parameters, and/or in the E-RAB configuration;

2. If changes in WT security key, mobility set, WLAN and/or E-RAB configuration need to be applied, the eNB triggers the WT Modification procedure;

3. The WT may respond with the WT MODIFICATION REQUEST ACKNOWLEDGE message including the updated configuration, which may contain new DL GTP TEIDs for the E-RABs;
4. The eNB reconfigures the UE with the appropriate parameters  and the UE applies the new configuration; in case only the WT security key needs to be updated, the eNB may initiate UE reconfiguration before waiting for the WT MODIFICATION REQUEST ACKNOWLEDGE message from the WT;
5. The eNB signals to the WT that the UE has been reconfigured with the requested configuration by sending the WT RECONFIGURATION COMPLETE message;

6. WLAN Aggregation for the UE continues with the new configuration. If necessary e.g. due to updated mobility set, the UE performs authentication and connects to WLAN.

Proposal 3: Discuss and adopt the class 2 WT Modification Required procedure.
2.4 WT Release (eNB-Initiated)

The eNB may request the WT to release the UE. The receiving WT cannot reject the request. The signal flow is shown below.
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Figure 4 WT Release (eNB-initiated).

1. The eNB sends the WT RELEASE REQUEST message to the WT;
2. The eNB reconfigures the UE; if required, the eNB indicates to the UE that it shall release the entire WLAN connection;

3. Upon reception of the WT RELEASE REQUEST message, the WT may release the resources associated to the served UE; UP data stops;
4. The UE is detached from the WLAN.

Proposal 4: Discuss and adopt the class 2 WT Release procedure.
2.5 WT Release (WT-Initiated)
The WT may request the eNB that the UE shall be released from the WLAN. The receiving eNB cannot reject the request. The signal flow is shown below.
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Figure 5 WT Release (WT-initiated).

1. The WT initiates the procedure by sending the WT RELEASE REQUIRED message to the eNB;

2. The eNB sends the WT RELEASE CONFIRM message to the WT;

3. The eNB reconfigures the UE; if required, the eNB indicates to the UE that it shall release the entire WLAN connection;

4. Upon reception of the WT RELEASE REQUEST message, the WT may release the resources associated to the served UE; UP data stops;
5. The UE is detached from the WLAN.

Proposal 5: Discuss and adopt the class 2 WT Release Required and WT Release Confirm procedures.
3 Conclusions and Proposals
We have briefly introduced and discussed a possible signaling flow for LTE-WLAN aggregation as a basis for further discussion in RAN3. Our proposal is summarized below.
Proposal 1: Discuss and adopt the class 1 WT Addition and the class 2 WT Reconfiguration Complete procedures.
Proposal 2: Discuss and adopt the class 1 WT Modification procedure.
Proposal 3: Discuss and adopt the class 2 WT Modification Required procedure.
Proposal 4: Discuss and adopt the class 2 WT Release procedure.
Proposal 5: Discuss and adopt the class 2 WT Release Required and WT Release Confirm procedures.
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