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1 Introduction

The enhanced LTE-WLAN Aggregation (eLWA) builds on Rel-13 LWA framework without changes to the LWA architecture. One objective of this work item is to specify uplink data transmission on WLAN, including uplink bearer switch and bearer split. This contribution is to discuss possible split and switched bearer configurations for eLWA and suggest definitions for uplink LWA bearer.

2 Discussion
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Figure 1: possible eLWA Radio Protocol Architecture 
Consider in Rel-14 that the eLWA can use eNB and/or WLAN radio resources in uplink; by nature we can have four combinations of eNB configuration on downlink and uplink. 
1. Split downlink, split uplink

· In this case, the LWA beaer is configured to use both eNB and WLAN radio resources in both directions.
· The PDCP and RLC entities handle the data radio bearer on both the eNB and UE sides, respectively.
· BSR is required for the UE to acquired uplink grant on LTE.

· RLC status report is required for both directions.

· PDCP reordering is required on both sides. 
2. Switched downlink, split uplink

· In this case, the LWA beaer is configured to use WLAN radio resouces only in the downlink but both eNB and WLAN radio resources in the uplink.
· Regarding the downlink, only the PDCP entities handle the switched PDCP PDUs. RLC entity is not involved.
· Regarding the uplink, the PDCP and RLC entities handle the data radio bearer on both the eNB and UE sides.
· BSR is required for the UE to acquired uplink grant on LTE.

· The reverse RLC status report in response to uplink is required.

· PDCP reordering is required on eNB side.
3. Split downlink, switched uplink

· In this case, the LWA beaer is configured to use both eNB and WLAN radio resources in downlink but use only WLAN radio resources in uplink.
· Regarding the downlink, the PDCP and RLC entities handle the data radio bearer on both the eNB and UE sides.
· Regarding the uplink, only the PDCP entities handle the switched PDCP PDUs. RLC entity is not involved.
· BSR on LTE is not required.

· The reverse RLC status report in response to downlink is required.

· PDCP reordering is required on UE side.
4. Switched downlink, switched uplink

· In this case, the LWA beaer is configured to use WLAN radio resources only. 
· Only the PDCP entities handle the switched PDCP PDUs. RLC entities are not involved.
· BSR on LTE is not required.

· PDCP reordering is not required.
To facilitate eNB scheduling and configurations, the UE should report corresponding capabilities for supporting split or switched LWA bearer in the uplink. Additionally, it is not clear that whether the WT currently processes the received uplink LWA bearer when UE sends a PDCP PDU to it and thus the configuration from eNB to the UE is required. 
In Rel-13 definition, the switched LWA bearer is a bearer whose radio protocols are located in both the eNB and the WLAN but uses WLAN radio resources only. However, the uplink PDCP PDUs can only be sent via the LTE. Based on the observations above, it is not clear whether the LWA bearer fits well into the existing definitions. To resolve possible confusion, we suggest definitions for uplink LWA bearer below.
Proposal 1: The UE should report to the eNB that if it supports uplink switched and/or split LWA bearer.
Proposal 2: The eNB should configure the UE to transmit uplink data in WLAN.
Proposal 3: Define uplink split LWA bearer as a bearer whose radio protocols are located in both the eNB and the WLAN to use both eNB and WLAN radio resources for uplink. 
Proposal 4: Define uplink switched LWA bearer as a bearer whose radio protocols are located in both the eNB and the WLAN but uses WLAN radio resources only for uplink.
3 Conclusion
In this contribution, we have provided observations of possible combinations of eNB LWA bearer configurations. The corresponding capabities of the UE should be reported to the eNB for facilitating its scheduling. It is not clear whether some of the LWA bearer configurations fit well into the existing definition of LWA bearer types. To resolve possible confusion, we suggest definitions for uplink LWA bearer below.
Proposal 1: The UE should report to the eNB that if it supports uplink switched and/or split LWA bearer.

Proposal 2: The eNB should configure the UE to transmit uplink data in WLAN.

Proposal 3: Define uplink split LWA bearer as a bearer whose radio protocols are located in both the eNB and the WLAN to use both eNB and WLAN radio resources for uplink. 

Proposal 4: Define uplink switched LWA bearer as a bearer whose radio protocols are located in both the eNB and the WLAN but uses WLAN radio resources only for uplink.
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