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1
Introduction
The agreed WID [1] for LTE-WLAN integration captures, among others, the following requirements: 
6. Solutions for aggregation should build upon Release-12 LTE dual connectivity architecture

<...>
10. Improve overall UE throughput by using both cellular and WLAN access
along with the following RAN2 objective:

1. 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.
Here, the common denominator of the solutions 2C and 3C is defined in the dual-connectivity RAN2 TR [2] as follows:
C.
Independent RLCs: this option assumes that S1-U terminates in MeNB with the PDCP layer residing in the MeNB. In case of bearer split, there is a separate and independent RLC bearer, also at UE side, per eNB configured to deliver PDCP PDUs of the PDCP bearer, terminated at the MeNB.

This contribution discusses the need for ARQ on top of the WLAN radio in LTE-WLAN aggregation, and proposes to confirm that also in this context, the solutions 2C and 3C refer to “a separate and independent RLC bearer, also at UE side, per eNB” [here, radio base station] configured for the aggregation. We also propose that like the X2 in LTE dual connectivity, the eNB-WLAN interface separates the PDCP and RLC protocols. 
2
Discussion
In terms of services provided to upper layers, the 802.11 link layer is similar to LTE MAC in that it does not provide guaranteed delivery, but after a number of retransmission attempts gives up on an SDU and moves on to transmission of following SDUs. Upper layers (e.g. TCP) are then assumed to take care of the retransmissions that are seen necessary.
According to the requirement 10 (as shown in Section 1) to improve overall UE throughput, LTE-WLAN aggregation seems to be mainly targeted to TCP traffic. Looking at the QCI characteristics standardized in TS 23.203 [3], all QCIs with reference to TCP traffic have a Packet Error Loss Rate (PELR) of 10-6. TS 23.203 further contains the following among the “rationale and principles” behind the standardized QCI characteristics:
NOTE 2:
The TCP's congestion control algorithm becomes increasingly sensitive to non congestion related packet losses (that occur in addition to congestion related packet drops) as the end-to-end bit rate increases. To fully utilise "EUTRA bit rates" TCP bulk data transfers will require a PLR of less than 10-6.

To satisfy this target PELR, in LTE TCP traffic is carried on AM bearers, which feature ARQ in RLC layer on top of MAC and provide guaranteed delivery. To keep satisfying this PELR also in LTE-WLAN aggregation, we propose to also apply ARQ over the WLAN radio in the access stratum, and that the solutions 2C and 3C refer to “a separate and independent RLC bearer, also at UE side, per eNB [here, radio base station] configured to deliver PDCP PDUs of the PDCP bearer, terminated at the MeNB [here, the eNB]”.
Proposal 1:
LTE-WLAN aggregation shall satisfy a Packet Error Loss Rate of 10-6 (in line with the standardized QCIs targeted to TCP traffic).


Proposal 2:
In LTE-WLAN aggregation, ARQ is applied also over the WLAN radio in the access stratum.

Proposal 3:
Like in LTE dual connectivity, also in LTE-WLAN aggregation solutions 2C and 3C refer to a separate and independent RLC bearer, also at UE side, per radio base station configured to deliver PDCP PDUs of the PDCP bearer terminated at the eNB.
The dual connectivity architecture options 2C and 3C as defined in the TR [2], figures 8.1.1.4-1 and 8.1.1.8-1, are reproduced here to showcase the commonalities between them:
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Figure 8.1.1.4-1: Alternative 2C 




Figure 8.1.1.8-1: Alternative 3C
In both of these architecture options, the interface between MeNB and SeNB separates PDCP at MeNB from RLC at SeNB. We propose to adopt this assumption also in LTE-WLAN aggregation.
Proposal 4:
Like in LTE dual connectivity, also in LTE-WLAN aggregation solutions 2C and 3C mean that the eNB-WLAN interface separates PDCP at eNB from the RLC running over WLAN.

Naturally, because of differences in the underlying MAC layers, the RLC over WLAN would probably not be exactly like the current RLC over LTE. For example, RLC over WLAN would not build PDUs to a size indicated by the lower layer. In addition, the current MAC function of identifying the bearer to which a given PDU belongs would probably need to shift to the header of the RLC over WLAN.
Proposal 5:
FFS how the RLC for WLAN needs to be modified from the current definition of LTE RLC.

3
Conclusion
This contribution discussed the need for ARQ over WLAN, and what exactly the solutions 2C and 3C mean in the context of LTE-WLAN radio aggregation, and concluded with the following.
Proposal 1:
LTE-WLAN aggregation shall satisfy a Packet Error Loss Rate of 10-6 (in line with the standardized QCIs targeted to TCP traffic).


Proposal 2:
In LTE-WLAN aggregation, ARQ is applied also over the WLAN radio in the access stratum.

Proposal 3:
Like in LTE dual connectivity, also in LTE-WLAN aggregation solutions 2C and 3C refer to a separate and independent RLC bearer, also at UE side, per radio base station configured to deliver PDCP PDUs of the PDCP bearer terminated at the eNB.

Proposal 4:
Like in LTE dual connectivity, also in LTE-WLAN aggregation solutions 2C and 3C mean that the eNB-WLAN interface separates PDCP at eNB from the RLC running over WLAN.

Proposal 5:
FFS how the RLC for WLAN needs to be modified from the current definition of LTE RLC.

References

[1] RP-150510, New WI Proposal: LTE-WLAN Radio Level Integration and Interworking Enhancement, Intel Corporation, China Telecom, Qualcomm Incorporated
[2] 3GPP TR 36.842, Study on Small Cell enhancements for E-UTRA and E-UTRAN; Higher layer aspects
[3] 3GPP TS 23.203, Policy and charging control architecture



_1428504129.vsd
MeNB


PDCP


RLC


MAC


SeNB


PDCP


RLC


MAC


S1


Xn



_1428504410.vsd
MeNB


PDCP


RLC


MAC


SeNB


PDCP


RLC


MAC


S1


Xn


RLC


MAC



