
3GPP TSG-RAN WG2 Meeting #89bis
R2-151481
Bratislava, Slovakia, 20th to 24th April 2015
Agenda item:

7.6.2
Source:
Broadcom Corporation
Title:
Discussion on scenarios and possible solution on interworking between WLAN and LTE
Document for:

Discussion and Decision
1 Introduction
RAN#67 Plenary approved the LTE-WLAN Radio Level Integration and Interworking Enhancements WID in RP-150510. As stated in RP-150510, the objectives of this work item are to define LTE-WLAN aggregation and interworking enhancement solutions addressing the co-located and non-co-located scenarios where aggregation solution is based on the Release-12 Dual Connectivity solutions 2C and 3C and interworking enhancement is based on solution-3 in the Release-12 SI on 3GPP/WLAN Radio Interworking. 

In order to better understand the requirements of this WI and provide a better analysis of the potential solution further details of the working scenarios are required. This contribution provides the scenarios to be considered addressing the ten requirements identified for this WI:

1. Co-exist with other 3GPP/WLAN interworking solutions 

2. Avoid IEEE 802.11 specification impacts 

3. Solutions for aggregation should not require WLAN-specific CN nodes and CN interfaces, i.e. WLAN aggregation should be transparent to EPC. Solutions for interworking enhancement should not require additional WLAN-specific CN nodes and CN interfaces and additional CN signalling.

4. Solutions for aggregation should not prevent discovery and use of other WLAN networks based on user preferences
5. Solutions shall consider only WLAN nodes deployed and controlled by operators and their partners

6. Solutions for aggregation should build upon Release-12 LTE dual connectivity architecture

7. Solutions for inter-working enhancement should build upon LTE/WLAN interworking studied in Release-12

8. Improve mobility to/from WLAN while minimizing the core network signalling
9. Improve network control of WLAN offload
10. Improve overall UE throughput by using both cellular and WLAN access
The authors of this contribution request RAN2 to take into account these scenarios and capture them into an Annex to 36.300.

2 Discussions
Scenarios 
The following scenarios consider a WLAN deployment in RAN. In other words there is a link between WLAN GW/Controller and eNB. These scenarios consider a dense, venue type of deployment in which multiple WLAN APs are deployed in order to provide the user with improved over the air aggregated throughput. 
The size of the WLAN AP cell takes into account few elements:

1. Lower data rates on the WLAN AP Cell are disabled (by not allowing terminals to associate with the WLAN AP if it is not in its high data rate coverage area). This allows strictly enforcing high data rates to the connected clients as well as smooth roaming and load balancing in the dense deployment. It also contributes to a reduction in the physical boundary of the WLAN AP cell size.

2. The receive cell size is shrinked to reduce and avoid interference from WLAN co-channels. This aligns the receive cell size with the designed transmitter cell size. It also reduces overall channel utilization in high density environments.

3. First generation 11ac APs break the 1Gbps barrier while second generation may run up to 3.5Gbps and companies already provide WLAN link aggregation mechanisms over two bands (2.4GHz and 5GHz). On both these devices in order to sustain the over the air throughput internal synchronization of the required Ethernet Ggabit link and the over the air stream may be required, which creates tight design requirements of the AP .
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Figure 1: LTE - WLAN Interworking Scenarios
In all of the scenarios eNB2 provides cellular coverage over a venue in which a dense WLAN is also deployed. There is a direct connectivity between the WLAN controller/gateway and eNBs which is not shown in the drawing for simplification.
In scenario 1, the user (UE) is under LTE coverage of eNB1. At one point it arrives in the venue area where connectivity may be provided by the eNB2 which has an integrated WLAN capability. If UE is 1) in a WLAN AP1 cell that has connectivity to its PLMN in the cellular network through eNB2 then the UE may be associated with WLAN AP1 and handoff to eNB2. UE over the air data traffic may be steered through WLAN AP1 or through both AP1 and eNB2. 

In Scenario 2(seamless WLAN to WLAN handoff) the UE is in the venue under the coverage of both eNB and WLAN AP1 with the over the air data traffic being routed either through WLAN AP1 or through both AP1 and eNB2. As the user moves through the venue it may be handoff from WLAN AP1 to WLAN AP2 seamlessly. This is being addressed with IEEE 802.11r and 802.11k. These protocols enable seamless handoff as the device moves in a coverage area. This scenario is not under the scope of this WID although the WLAN devices shall support both IEEE 802.11r and IEEE 802.11k. 
Scenario 3 considers a UE that is moving in the venue and reaches an area without WLAN over the air coverage. In this scenario all the traffic over the air is handled by the eNB2. Once the UE is back under the WLAN coverage (AP2), the data traffic over the air is again handled over the WLAN or over both WLAN and cellular through eNB2.
Scenario 4 considers a UE that arrives in a WLAN cell (AP2) but it does not have a proper cellular coverage. AP2 has some form of IP connectivity with eNB2. In this case both signalling and data over the air may be handled over the WLAN only. 
Scenarios for collocated/integrated Small Cell/WLAN AP

 Small Cells and WLAN APs may be integrated into a single access node. Such implementations have advantages of sharing the hardware, software, power, backhaul, secure housing, etc. It addresses mostly standalone type of deployments. 
Important to notice is that in these implementations the collocated small cell/HNB share the backhaul with the collocated WLAN. Considering the developments in WLAN technology, the cellular component of the collocated devices brings the benefit of improved coverage. In the areas where coverage is provided by the WLAN the overall throughput over the air using WLAN only may be up to 3Gbps, well above the typical backhaul capabilities. 
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Figure 2: LTE- WLAN Interworking Collocated Scenarios
Scenario 1 is similar with Scenario 1 in previous Section. The user (UE) is under LTE coverage of eNB1. At one point it arrives in the venue area where connectivity may be provided by the HNB which has an integrated WLAN capability. If UE is 1) in a WLAN AP cell that has connectivity to its PLMN in the cellular network through eNB2 then the UE may be associated with WLAN AP and handoff to HNB. UE over the air data traffic may be steered through WLAN AP1 or through both AP and HNB. 

Scenario 2 is also similar with Scenario 3 in previous Section. The cellular component of the collocated devices provides a larger coverage area than the WLAN AP component. Therefore there may be areas in which coverage may only be done through the cellular component. In this case all the data traffic goes over the cellular.
3 Conclusions
Proposal 1: RAN2 shall capture the Scenarios detailed in Section 2 as the base assumptions for the new WID: LTE-WLAN Radio Level Integration and Interworking Enhancement.
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