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1.	Introduction
In RAN2 #89bis meeting, initial discussion on protocol architecture for LTE-WLAN Radio Level Integration and Interworking Enhancement has been agreed [1]. The following is the resulting agreement on User Plane architecture of LTE-WLAN Aggregation from this discussion:
	Agreements
… for WLAN+LTE Aggregation…

1	In LTE/WLAN aggregation downlink, PDCP PDUs are generated by the eNB PDCP entity and transferred to the UE PDCP entity via LTE RLC/MAC and/or the WLAN (adaptation layer, tunnelling and interface between eNB, WLAN function and UE is FFS).

9	LTE/WLAN Aggregation should support multiple bearer transmission per UE via WLAN. A mechanism without WLAN MAC specification impact will be used in order for the receiver to differentiate PDCP PDUs which belong to different bearers. 



In this document, we discuss the user plane architecture options for LTE-WLAN aggregation.
2.	User plane architecture for LTE-WLAN integration
For a new WI “LTE-WLAN Radio Level Integration and Interworking Enhancement”, similar PDCP level aggregation as Rel-12 Dual Connectivity can be used. 
However, simple direct mapping between PDCP and WLAN MAC layer does not work because WLAN protocol is different from LTE protocol. 
· WLAN MAC does not guarantee error-free transmission. This is because WLAN MAC gives up the transmission after the maximum number of retransmission. This leads to packet loss. 
· WLAN MAC does not support identification of PDCP/RLC entities like LCID in LTE MAC header. This would cause difficulty to identify corresponding logical channel at the receiver side.
Problems mentioned above can be solved by followings [2]:
· To support error-free transmission, an AM RLC entity is used between PDCP and WLAN MAC
· To identify corresponding logical channel, an L2 identification identity is used between PDCP and WLAN MAC. 
Proposal 1: To support error-free transmission, an AM RLC entity is used between PDCP and WLAN MAC.
Proposal 2: To identify corresponding logical channel, an L2 identification entity is used between PDCP and WLAN MAC.
As mentioned above, AM RLC entity and L2 identification entity should be introduced as a new L2 entity. There seems three possible locations of the new L2 entity (i.e. adaptation layer):
· Option 1: Standalone adaptation layer 
· Option 2: Adaptation layer integrated in LTE 
· Option 3: Adaptation layer integrated in WLAN
Figure 1 shows possible LTE-WLAN architecture including L2 entity. 
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Figure 1. Possible LTE-WLAN architectures including new L2 entity (i.e. adaptation layer)
There is no functional difference of adaptation layer among three options. Thus, we would like to focus on the standardization workload. 
Among three options, we think option 1 requires much standardization work than others. Since a new type of network node is introduced, two different network interfaces should be standardized, i.e. LTE – Adaptation and WLAN – Adaptation, which will increase workload in RAN3. Thus, we think option 1 is the worst among three options.
Between option 2 and option 3, we think option 3 is better because it can re-utilize X2 functions defined in Rel-12 DC, e.g. X2 flow control. If we go for option 2, additional entity may be needed in WLAN side to perform X2 flow control. Moreover, option 3 is more aligned with WID where the objective says “Specify RAN and WLAN protocol architecture of LTE-WLAN aggregation at the UE and network side based on Release-12 LTE Dual Connectivity solutions 2C and 3C.”
From the above reasons, we propose to adopt option 3 for LTE-WLAN architecture, i.e. integrate adaptation layer in WLAN side. 
Proposal 3: It is proposed to integrate new L2 entity (i.e. adaptation layer) in WLAN.
The Figure 2 shows the proposed overall user plane architecture for LTE-WLAN integration.


		Figure 2. User plane architecture supporting LTE-WLAN integration
3.	Proposal
To support the UL packet delay in PDCP layer aspect for feMDT in Rel-13, we propose following solutions:
Proposal 1: To support error-free transmission, an AM RLC entity is used between PDCP and WLAN MAC.
Proposal 2: To identify corresponding logical channel, an L2 identification entity is used between PDCP and WLAN MAC. 
Proposal 3: It is proposed to integrate new L2 entity (i.e. adaptation layer) in WLAN.
4.	References
[1] RAN WG2 #89bis Chairman notes
[2] R2-151344 User Plane Architecture for LTE-WLAN Integration, LG Electronics Inc.
[3] RP-150510 New WI Proposal: LTE-WLAN Radio Level Integration and Interworking Enhancement.

  
1

3

image3.png
LTE WLAN

Adaptation layer

Option 3: Adaptation layer integrated in WLAN




image4.emf
LTE WLAN

S1

X2

PDCP

LTE-

RLC

LTE-MAC

PDCP

LTE-

RLC

PDCP

LTE-

RLC

WLAN-MAC

WLAN-

RLC

WLAN-

RLC

WLAN-

RLC

L2-ID


oleObject1.bin
LTE


WLAN


S1


X2


PDCP


LTE-RLC


LTE-MAC


PDCP


LTE-RLC


PDCP


LTE-RLC


WLAN-MAC


WLAN-RLC


WLAN-RLC


WLAN-RLC


L2-ID



image1.png
S1 X2

e WLAN
5]
{ Adaptation ayer
Le || &
RLC b LRe
i oo

- WLAN
MAC MAC

Option 1: Standalone adaptation layer




image2.png
S1 X2

LTE WLAN

(oo t—

Adaptatfon layer

(R 8
i eo

[ WLAN-
MAC MAC

Option 2: Adaptation layer integrated in LTE





