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1 Introduction

In RAN#69 meeting, a new WI is agreed to introduce of LTE-WiFi aggregation for support of legacy WLAN.

In this contribution, the following aspects are discussed
· UE Capability signalling supporting the tunnelling mode
· RRC signalling flow for configuring and deconfiguring of a beare using tunnel mode over Uu

· UE feedback of WLAN RF measurement and WLAN info

· Mobility (a group of APs and across different group of APs)

· QoS handling

Based on the proposals, a Stage-2 text proposal is provided in the Annex.

2 Discussion
2.1 RRC signalling flow for configuring of tunnel mode of a bearer over Uu
In the last RAN 2 meeting, the basic call flow for the LWA was discussed. The following steps are specified for configuring one or more bearers (split or switched) over the WLAN in the running TS36.300 for LWA:
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Ignoring the steps between eNB and WT, the steps 1-6, 9-11 are given as follows:
1. The eNB requests the transfer of UE radio access capabilities for LWA.

2. The UE reports LWA capability, including supported WLAN bands.

Editor's note
Step 1 and 2 may not be repeated for every WT Addition if eNB and UE have performed these before. These steps should be captured in different section.

3. The eNB configures the UE WLAN measurements.
4. The UE applies the measurement configuration and replies with RRCConnectionReconfigurationComplete message.

5. The UE acquires WLAN information based on measurement configuration received in step 3.

Editor's note
Details of WLAN information acquisition are FFS.

6. The UE sends measurement report to the eNB.

9. The eNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration.

10. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete message.
In the case of UE supporting tunnelling mode, the “new radio resource configuration” in Step 9 contains the tunnelling configuration and the DL bearer that will be using the tunnel rather than LTE. When the UE applies the new configuration (i.e. either applying the configuration for setting up the IPsec tunnel or applying the configuration to switch a DL bearer to the IPsec tunnel or both), the UE will perform Step 10.
Observation#1: For the tunnelling mode, the same RRC configuration procedure (over Uu) for adding one or more bearers over the WLAN as the L2 LWA can be used.
The UE shall keep the LTE path for a bearer that is being reconfigured to use the tunnel mode configured on the LTE side. This allows fast switching of traffic back to LTE, maintaining the throughput and traffic continuity during any transition periods such as MeNB handover or moving between LTE mode and IP tunnel mode etc. Note that there is no re-sequencing requirement in the UE and it is up to network to minimise the packets delivered out of sequence to the UE upper layers.  When the UL is not re-directed (i.e, still over LTE), UE shall continue to use the LTE UL as before and also corresponding RLC and PDCP status report from the network on the corresponding DL of the logical channel.   
Proposal#1: The LTE configuration of a bearer is not released by the network even when the bearer is using the IPsec tunnel. When the UL is not re-directed (i.e, still over LTE), UE shall continue to use the LTE UL as before and also corresponding RLC and PDCP status report from the network on the corresponding DL of the logical channel.  
The same procedure can be used for the removing of bearer from the tunnel mode and the deconfiguration of the tunnel mode. It is up to UE implementation to disassociate with the WiFi upon deconfiguration of tunnel mode.
Proposal#2: During reconfiguration of the bearer to switch to LTE mode from tunnel mode or the deconfiguration of the IPsec tunnel, the same procedure as initiated by the eNB on the switch from LTE mode to tunnel mode can be used except that the bearer is indicated to be switched to LTE mode and/or the tunnel is deconfigured.

2.2 UE feedback of WLAN RF measurement and information
It is agreed in RAN2#89bis that ‘As baseline the measurement metrics defined in Rel-12 for RAN rules are supported for reporting (This does not preclude direct provisioning of measurements from WLAN to eNB). The measurement metrics in Rel-12 includes: WLAN channel utilization (BSS load), WLAN backhaul data rates, WLAN signal strength (Beacon RSSI). Such UE feedback of the measurement metrics is also required for tunnel mode to decide whether to perform bearer switch. Hence it is proposed that:
Proposal#3: The same UE feedback of the measurement metrics as with LWA L2 approach and LWI should also be used for the tunnel mode.
2.3 Mobility concept
RAN 2 have agreed the following for UE mobility:

2
The eNB provides the UE with a group of APs (e.g. by SSID, HESSID or BSSID) among which WLAN mobility mechanisms apply while still supporting aggregation, i.e., the UE may perform mobility transparent to the eNB

3
UE mobility across such groups of APs is controlled by the eNB e.g. based on measurement reports provided by the UE. 
0
A mobility-set is a set of one or more BSSID/HESSID/SSIDs. Mobility across the APs belonging to a mobility set is transparent to E-UTRAN, i.e., the UE does not inform the eNB about such intra-mobility-set mobility. 

1
All APs belonging to a mobility set share a common WT as termination point for CP and UP. 

2
There may be multiple mobility sets within a WT

3
A UE is connected with at most one mobility set at any point in time. 

The WT can be seen to be equivalent to a WLAN gateway or Access Controller. Mobility within a WLAN gateway or Access Controller can be performed without the need of eNB control since the IPsec tunnel will not be reestablished when the UE moves among the APs within the WLAN gateway or Access Controller. In this case, only the L2 tunnel is re-established and L2 tunnel reestablishment is transparent to L3 tunnel. Only when UE moves out of the WLAN gateway or Access Controller that IPsec tunnel re-establishment is required and this should be controlled by the eNB (i.e. based on measurement reports provided by the UE).
Proposal#4: The same mobility concept already agreed for the existing WI can also be used for the LWA tunnel mode.
2.4 QoS handling

To differentiate the QoS of a bearer over the WLAN, a simple approach is to use the DSCP value in the outer IP header to provide the necessary QoS over the WLAN. The same mapping of QCI and the DSCP that is currently used for transport network layer can also be used here (i.e. via preconfiguration). Hence no further specification work is required for QoS handling.
Proposal#5: No further specification work is required for QoS handling (i.e. use the same mapping between QCI and DSCP as in transport network layer).

2.5 UE capability signalling for support of tunnelling mode

In the last RAN2 meeting, it is agreed to have separate capability bits for interworking and aggregation. With the introduction of the tunnelling mode to support legacy WLAN, there is a need to differentiate aggregation using L2 approach and aggregation using IPsec tunnelling mode since some UEs or eNB may support either aggregation using L2 approach or using IPsec tunnelling mode and not both. Hence it is proposed:

Proposal#6: Separate capability bit for UE that supports LWA tunnelling mode.

3 Conclusion

It is recommended that RAN 2 discusses the following observations and proposals:
Proposal#1: The LTE configuration of a bearer is not released by the network even when the bearer is using the IPsec tunnel. When the UL is not re-directed (i.e, still over LTE), UE shall continue to use the LTE UL as before and also corresponding RLC and PDCP status report from the network on the corresponding DL of the logical channel.  

Proposal#2: During reconfiguration of the bearer to switch to LTE mode from tunnel mode or the deconfiguration of the IPsec tunnel, the same procedure as initiated by the eNB on the switch from tunnel mode to LTE mode can be used except that the bearer is indicated to be switched to LTE mode and/or the tunnel is deconfigured.

Proposal#3: The same UE feedback of the measurement metrics as with LWA L2 approach and LWI should also be used for the tunnel mode.
Proposal#4: The same mobility concept already agreed for the existing WI can also be used for the LWA tunnel mode.

Proposal#5: No further specification work is required for QoS handling (i.e. use the same mapping between QCI and DSCP as in transport network layer).

Proposal#6: Separate capability bit for UE that supports LWA tunnelling mode.
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5 Annex: Stage-2 Text Proposal
XX.3
LTE/WLAN aggregation using IPsec tunnel

A UE in RRC_CONNECTED can be configured by the eNB to utilize radio resources of legacy WLAN via IPsec tunnelling above PDCP protocol layer (i.e. PDCP SDU) over the WLAN between the eNB and the UE. 
The initiation of WLAN aggregation and the IPsec tunnel establishment at the UE is triggered by the eNB via RRCConnectionReconfiguration message. Upon receiving the RRCConnectionReconfiguration message, the UE establishes the IPsec tunnel based on the tunnel parameters (e.g. eNB IP address, secruity credential etc.) provided in the RRCConnectionReconfiguration message.  The LTE bearer configuration is not released even when the bearer is using the IPsec tunnel. . The release of the IPsec tunnel and its use for a DRB are also triggered by the eNB via the RRCConnectionReconfiguration message. The figure below shows the procedure of configuring a bearer over the IPsec tunnel.  
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The same WLAN measurement as specified in XX.1.5 can also be used for LWA using IPsec tunnel.

The same mobility concept as specified in XX.1.4 can also be used for LWA using IPsec tunnel.
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