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1 Introduction
In GTP variant LWA, work on supporting the DL over WLAN has been prioritised.  In this paper the impacts of supporting both uplink and downlink over the IPsec tunnel are discussed and a recommendation is made that the work on IPsec-variant LWA should support both uplink and downlink over the IPsec tunnel.  
2 Discussion
A conventional IPsec tunnel can support both uplink and downlink flows over WLAN.  Indeed this is the case for the S2b solution that 3GPP have already adopted.

There is very little additional specification work required for RAN2 in order to support the IPsec tunnel over the uplink in addition to the downlink.
In the uplink a method is required in the eNB by which to determine into which S1 GTP tunnel a particular IP packet can be forwarded.  One solution for this problem is to use the Security Parameter Index field in the IPsec header to distinguish between DRBs.  Note that distinguishing DRBs based on SPI is proposed for DL in [1]. The UE could be informed of the SPI setting that it should insert for each DRB as part of the RRC Radio reconfiguration for UL in a similar way.

As regards QoS management the solution for the uplink is the same as for the downlink.  The UE sets the Diffserv setting on the outer IP packet to the appropriate value according to the QCI to DSCP mapping table.  This enables the transport network between the WLAN and the eNB to apply the appropriate QoS.   The UE is capable of ensuring that appropriate QoS over the WLAN air interface is achieved by applying the appropriate 802.11e access category (AC) according to the QCI/Diffserv setting of the radio bearer in the same way as will be required for the downlink.

Mobility management mechanisms which will anyway be required for a DL only IPsec solution will simply result in both uplink and downlink paths being switched to the new AP.

To support UL over WLAN, all that is needed is an RRC signalling message to enable switching UL traffic towards WLAN (and back towards LTE when appropriate) based on the UE measurements, which are reported back to eNB (as per the existing LWA/LWI work item). Hence, offloading uplink traffic to Wi-Fi based on eNB commands is possible as is done for instance with the current Rel-13 WLAN aggregation work item. Hence, no new mechanisms are needed to support UL over WLAN for the IPsec variant of LWA. 
Observation #1:  Mapping the UL bearer to IPsec/WLAN is straight-forward.    
3 Conclusion
Proposal:  IPsec tunnel solution shall also support uplink data for a DRB over IPsec/WLAN (in addition to downlink)
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5 Annex: Stage-2 Text Proposal

XX.3
LTE/WLAN aggregation using IPsec tunnel
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The radio bearer may be configured so that traffic can be routed over the IPsec tunnel in either or both of uplink and downlink.  
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