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Introduction
RAN#67 approved the new work item “LTE-WLAN Radio Level Integration and Interworking Enhancement” [1]. Where the LTE-WLAN radio level aggregation solution is based on the Release-12 Dual Connectivity solutions 2C and 3C [2].
Today most smartphones supporting LTE also support WLAN access. In many of these devices the Wi-Fi modem is supported on a separate chip to the LTE modem. This paper addresses this UE implementation aspect and identifies how special handling may be required to support the introduction of this feature for UEs using this implementation architecture.
Discussion
[bookmark: _GoBack][image: ]A UE supporting the 3C architecture (figure 1), needs to consider the possibility for a bearer split configuration. Figure 1 shows the UE protocol architecture according to dual connectivity 3C architecture for LTE-WLAN aggregation. As such for a split bearer there would be one PDCP entity anchored in the LTE modem and the PDCP PDUs from the respective radio modems would be routed towards the LTE modem for delivery to the PDCP entity. 
In the case where the two radio modems are implemented on separate chips this means the user plane traffic must be routed via an interface between the Wi-Fi chip and the LTE chip. This user plane traffic could include high volume data with low latency requirements.
Observation 1: Supporting bearer split (using DC architecture 3C) for LTE-WLAN aggregation requires exchange of user plane data between LTE and Wi-Fi modems within the UE
However the UE architecture implementation to support 2C can be considered more flexible and the PDCP entity could be implemented outside of the LTE modem. For example as shown in figure 2, it could be included within the Wi-Fi modem. This means no new user plane link would be required between the respective radio modems. It should be noted however that a control plane link (not shown) will still be required to support the PDCP entity configuration but this wouldn’t have the same requirements in terms of data rate or latency as for user plane traffic. PDCP
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Observation 2: LTE-WLAN aggregation based on DC architecture 2C can be realised without a link to transfer user plane data between LTE and Wi-Fi modems in the UE
UE implementation should remain flexible to the extent where UE manufacturers may continue to utilise separate chipsets for both radio modems. Normally UE implementation issues are not the focus of 3GPP feature development but in the case of this feature there are aspects regarding the standard solution which need to be borne in mind when capturing the solution. 
The transfer of user plane traffic between these two modems is not currently required in devices and as can be seen above may not be required in order to support the 2C architecture. In addition the requirements and subsequent implementation for such an interface will not be subject to standardisation. Therefore the availability and performance of the interface as developed between two vendors (each responsible separately for each modem implementation) would be uncertain. 
As such UE implementations should indicate either their support for architecture 3C (hence an interface is provided, e.g. both radio modems on a single chip) or support for architecture 2C, wherein traffic routed over the Wi-Fi modem is delivered to a PDCP entity not dependant on a direct link between the two different modems. Such support may be conveyed by use of UE capability bits.
This would then enable the LTE network to avoid configuration of the 3C architecture, specifically the bearer split towards devices which could not support it. LTE-WLAN Radio level aggregation without bearer split would be achieved via the 2C architecture for these devices.
Proposal: Support of bearer split for LTE-WLAN radio level aggregation should be an optional feature for UE implementation. 
Conclusions
In this paper we have identified that UE implementation can impact the supported feature architecture.
Observation 1: Supporting bearer split (using DC architecture 3C) for LTE-WLAN aggregation requires exchange of user plane data between LTE and Wi-Fi modems within the UE
Observation 2: LTE-WLAN aggregation based on DC architecture 2C can be realised without a link to transfer user plane data between LTE and Wi-Fi modems in the UE
Proposal: Support of bearer split for LTE-WLAN radio level aggregation should be an optional feature for UE implementation. 

References
[1]	RP-150510; Work Item Description - LTE-WLAN Radio Level Integration and Interworking Enhancement
[2]	TR 36.842 V12.0.0; Study on Small Cell enhancements for E-UTRA and E-UTRAN; Higher layer aspects


image1.emf
 


