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1. Introduction
During the RAN2#81 meeting RAN2 discussed WLAN deployment scenarios applicable for the WLAN/3GPP Interworking study; however the discussion did not result in a formal agreement. Therefore it was agreed to "discuss usage scenarios and expected challenges with existing WLAN interworking solutions" in the email.
[81#30]  [Joint/WLAN] (Intel)

-
Discuss usage scenarios and expected challenges with existing WLAN interworking solutions. 

-
Based on this list, companies are encouraged to quantify the problems as well as the expected benefit of proposed solutions (company contributions to the next meetings). 

=>
Intended outcome: Email discussion report to RAN2-81bis listing usage scenarios and expected challenges.

This paper summarizes the outcome of the email discussion and proposes a way forward.
2. Suggestions
2.1 Scenarios

Following RAN2 agreement that "our solution should be compatible to any CN solutions and WLAN integration levels that are available today" it is proposed to exclude CN scenarios and to focus on scenarios that have RAN impact only.

The focus scenario is WLAN deployed and controlled by operators and their partners so as to offload their 3GPP networks.  Both WLAN nodes collocated with a 3GPP node and WLAN nodes non-collocated with 3GPP nodes are featured in the scenario. There can be several WLAN access points within the coverage of a single 3GPP cell. 
Scenario 1 – Standalone Deployment
Standalone (e)NBs and WLAN APs deployment. There is no RAN level information exchange between (e)NBs and APs. 

Note: some information exchange may be possible via OAM and CN.
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Figure 1: Standalone Deployment
Scenario 2 – Collocated Deployment
Collocated (e)NBs and WLAN APs deployment. RAN level information exchange between (e)NBs and APs may be possible via non-standardized internal interface. 

Note: some information exchange may be possible via OAM and CN.
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Figure 2: Collocated Deployment
2.2 Comments and discussions

	Company
	Comments

	Samsung
	Scenario 1 is enough for the TR.
The future solutions for the SI may cover Scenario 2 as well as Scenario 1, but should not be limited to the specific scenarios, such as Scenario 2. The TR needs to include the essential contents for the SI, and should not include unnecessary/redundant contents in order to give a comprehensive explanations on the SI. RAN2 also made following agreements in the last meeting:
13 We do not base our solutions on an interface between RAN and WLAN (no standardized interface)

	Qualcomm
	Both scenarios should be included in the TR
It would be good to capture Scenario 2 as well, in case there are solutions that are more optimized for the collocated scenario.

	Sprint
	Both scenarios should be included in the TR. 
We also think that the WFA’s Hotspot 2.0 should be considered, were applicable to these study items. In addition to offload to WLAN we would like to see handover back to LTE as additional consideration. 

	Broadcom
	We believe scenarios 1 and 2 are both relevant and should be considered in the SI. We would further suggest to either extend Scenario 2 by allowing an eNB to be connected with more than one AP (where they may or may not be physically collocated), or to consider it as a separate scenario of interest.

Also, we would like the TR to contain text to clarify that RAN2 solutions proposed in the SI should be applicable to all the scenarios considered above.

We also agree with Sprint comments: “that the WFA’s Hotspot 2.0 should be considered, were applicable to these study items. In addition to offload to WLAN we would like to see handover back to LTE as additional consideration.”


	ZTE
	We also support to consider these two scenarios seperately. In addition, for scenario 1, we also think mobile AP should be also considered. Depending on where the user is, mobile AP could be relative motionless e.g. in the bus or moving around.

	KDDI
	We support to include both Scenario 1 and Scenario 2 in the TR. Additionally, we also support Broadcom’s proposal and suggest to extend Scenario 2 by allowing an eNB to exchange information with more than one AP via non-standardized interface.

	Deutsche Telekom
	Both scenarios should be included with priority on scenario 1 (non-colocated).

	LGE
	We think scenario 1 is enough since it is necessary to focus on the baseline common solution rather than the optimization within the limited time frame. From this perspective, if another factor deserving consideration for scenario 2 compared to scenario 1 is not seen, it seems to be unncessary for the scenario 2 to be included in TR.

	CATT
	We think both deployment scenarios should be included in the TR, and the solution should be common for both scenarios (according to the working assumption). Specific solution for scenario 2 should not be considered.
Some comments on the current description of the scenarios as below:

1. In figure 1, “LTE” should be removed or changed to “3GPP”, otherwise UMTS is excluded.
2. In the two scenarios, 3GPP cell’s coverage is largher than AP’s. Whether we donot consider the scenario that AP’s coverage is larger than 3GPP cell’s?
3. In the NOTE, it is said “Note: some information exchange may be possible via OAM and CN”, does it mean that some kinds of RAN level information (e.g. link quality, load information) are exchanged via OAM and CN?

	New Postcom
	We think both Sceanrio 1 and Scenario 2 should be included in the TR. We also support to consider mobile AP case in Scenario 1, especially AP deployed in vehicle.  

	Ericsson, ST-Ericsson
	Both scenarios should be included. 
We do not think mobile AP should be considered specifically in this SI since it  has much wider implications such as use of backhaul link. So, since the mobile AP case was not explicitly mentioned in the SI it should be considered out of scope.
We also find it benficial if there are some detailed scenarios and use cases to verify and develop the solutions such as:

0: There is only 3GPP coverage 

1: There is coverage of WLAN and 3GPP 

2: There coverage of WLAN and >1 3GPP cell 

3: There is coverage of one 3GPP and >1 WLAN cell 

4: There is coverage of WLAN only 

5:  #2+#3, There is coverage of >1 WLAN cell and >1 3GPP cell 
The most interesting scenario for us will be scenario 1, maybe followed by scenarios 3 and 2. Scenarios 0 and 4 are merely included her for completeness but uninteresting from an interworking aspect. When it comes to use cases, we will have different use cases for a given scenario. When it comes to use cases, we will have different use cases for a given scenario. 

Use cases: 

A.      UE is within 3GPP coverage, is using 3GPP and goes into WLAN AP coverage 

B.      UE is within 3GPP and WLAN coverage, is using WLAN and goes out of WLAN AP coverage 

C.      UE is within the coverage area of both, UE using WLAN, overall system performance assessment indicates that that all or a subset of the UE’s traffic should be routed via 3GPP instead   

D.      UE is within the coverage area of both, UE using 3GPP, overall system performance assessment indicates that all or a subset of the UE’s traffic should be routed via WLAN instead 

E.       UE using both accesses and overall system performance assessment indicates that UE should be connected to only one (WLAN or 3GPP) or some traffic should be moved to the other access

	Telecom Italia
	Both scenarios should be analysed in this phase of the SI and the relevant use cases should also be identified.
Moreover, solutions could be provided independently for the two scenarios (co-located and non co-located) and decision about common or separate solutions can be taken after the analysis.   

	MediaTek
	Scenario 1 is the first priority, optimization for scenario 2 can also be discussed in this SI. Both scenarios could be included into the TR, since they are both valid in the real deployment.

Figure for scenario 1 may mislead people that WiFi will be deployed in adjacent area (e.g. as a cluster) under the cell coverage, which is not always true. Maybe some clarification on figure drawing would be helpful. On the other hand, whether operator can know the exact location of WiFi AP (deployed by operator or by contract partner) and its coverage area may also need to be clarified.  

	CMCC
	Both scenario 1 and 2 should be captured in the TR.

We also think that use cases mentioned by Ericsson make sense and suggest to  be included in the TR.
With regard to MTK’s question, currently the location of APs deployed by CMCC is  recorded manually rather than automatically. Therefore, if automatic methods like ANR will be introduced in this SI, the location and coverage infommation of APs will be more accurate and timely.

	III
	Both deployment scenarios should be included in the TR. For scenario 2, we also support Broadcom's view and suggest to allow an eNB connects with more than one AP via non-standardized internal interface.

	Renesas
	Both deployment scenarios listed above should be included in the TR. Ideally, the solutions identified by RAN2 would fit for both scenarios but in case some solution is more optimized for either of the scenarios, both should be considered.

Regarding the Ericsson’s proposal, we think the detailed scenario descriptions are valid and should be included in the TR. scriptions ma







































































	Orange
	Both scnearios should be included in the TR. Moreover scenario 2 should include also H(e)NB in addition to “traditional” (e)NBs.

These scenarios should be captured separately as they potentially present different challenges and may require different solutions. The decision about single vs. separate solution should be taken at a later stage, since common solution is acceptable as long as it provides satisfying performance compared to separate solutions, which needs to be analyzed first.

	InterDigital
	Both non-collocated and collocated scenarios should be included. We also prefer to prioritize non-collocated deployment scenarios i.e. priority should be given to solutions that works for both deployment scenarios.
We believe scenarios 1/2/3/5 from Ericsson should be included although priority may be given to scenario 1. We also found the use cases A&B suggested by Ericsson important to discuss however, we would need to understand what overall system performance assessment is before agreeing to C, D, and E.

	Research In Motion
	We think it is sufficient at this time to prioritise discussion only on scenario 1. 

As RAN2 already agreed any solution would not rely on a standardised interface between 3GPP and WLAN it will not be possible to gaurantee what will be communicated at this level, in order to ensure reliable and efficient interworking. Therefore it is best to prioritise scenario 1 in order to capture a solution for the most basic case.

Scenario 2 is an optimised subset of scenario 1 and as such should be handled once we have a clear understanding of what we are addressing in scenario 1.

Remembering the stated intention of this email discussion is also to capture“expected challenges” we believe there needs to be more focus on this aspect. To identify these challenges we first need a clear understanding of which existing interworking mechanisms are assumed to be deployed. Only then can we identify enhancements to support these.  Therefore to progress, we need to agree on which baseline functionalities (including that specified by groups outside of RAN2) can be assumed during our work in this study as these may have impact on the RAN mechanisms we investigate. The current text proposing to capture scenarios 1 and 2 doesn’t seem to take things forward much in this regard.



	Intel 
	Both scenarios should be included in the TR with clarification that scenario 1 is higher priority. Solutions that address both scenarios should be considered first and additional optimizations for scenario 2 should be considered if time allows.

We also support the inclusion of different use cases proposed by Ericsson in the TR.

Since mobile AP was not explicitly mentioned in the SID and given the time constraints of the study item we agree with Ericsson that it should not be included at this stage.

	Huawei
	Scenario 2 should be included because it also matches with a number of existing products and deployment (and does not require a standard interface as agreed in RAN2). Having two deployment scenarios does not necessarily mean separate discussions for each scenario. 
For scenario 1:
- the picture only mentions LTE, it should consider UMTS too
- the picture shows continuous coverage of WLAN, it may not be the case (as also commented by MediaTek)
For scenario 2:
- we agree with Broadcom that  one 3GPP BS can be connected to multiple APs whether they are physically co-located or not (e.g. they could be connected via non-standardized/proprietary interface).
- the picture shows discontinuous WLAN coverage, but there could be continuous coverage too
For both scenarios, we think that AP location is always know to 3GPP network as in this SI we only consider “WLAN APs deployed and controlled by cellular operators”. We would assume the operator should at least know a AP’s location if this AP is “controlled” by operator.
For mobile AP, we don't think there is enough time in this SI.

	Motorola Mobility
	We think it is adequate to focus on scenario 1 for this study. The main purpose of offloading is to move traffic from the macro network to WiFi. For colocated nodes comprising LTE eNB and WiFi AP, they are likely to share the same backhaul. So, offloading from the eNB to the AP in the colocated scenario may not be as attractive. Also, if the deployment consists of macro cells, small cells and WiFi APs colocated with the small cells, moving UEs from the macro cells to the small cells achieves much of the desired gains.

We think Ericsson’s classification of scenarios is useful. In particular, we think it is necessary to focus on the following scenarios mentioned by Ericsson: 

· There coverage of WLAN and >1 3GPP cell 

· There is coverage of one 3GPP and >1 WLAN cell 

· There is coverage of >1 WLAN cell and >1 3GPP cell 


	Kyocera
	We also support both scenarios in the SI.  Our preference is for solutions that will be applicable to both scenarios  We agree with Broadcom and KDDI’s proposals that scenario 2 should be extended to allow the eNB to exchange information with more than one AP. 

	Hitachi
	We supprt both stand-alone and colocated deployment scenarios. We also support additional scenario raised by Broadcom and KDDI, in which eNB can communicate with multiple APs with non-standardized interface.

Regarding use cases, we think Ericsson’s analysis can be good baseline and support the inclusion of this in the TR. There could be another use case where UE that is connected to 3GPP network and either with or without WLAN connection goes out from 3GPP coverage but there is WLAN available. However, this use case could be deprioritized.

	China Unicom
	Both Scenario 1 and Scenario 2 should be included in the TR and we also prefer to give higher priority to non-collated deployment scenario. 
We also think use cases provided by Ericsson are reasonable and should be caputred in the TR.

	Alcatel-Lucent
	Both scenarios can be considered in the study but Scenario 1 will likely be the more important scenario to study.

We also think that the scenarios and use cases proposed by Ericsson are interesting and should be discussed further in the meeting.

	ITRI
	Standalone as well as collocated deployment scenario should be included.  Both scenarios 1 & 2 are deployed and controlled by operators and their partners.  Besides, irrespective of non-standardized interface in scenario 2, as mentioned as Note: “some information exchange may be possible via OAM and CN."
Moreover, we also support the Broadcom’s view that “extend Scenario 2 by allowing an eNB to be connected with more than one AP”.  Since, if the statement “There can be several WLAN access points within the coverage of a single 3GPP cell” in 2.1 applies to both scenarios, then it is implied that there may be APs that are not co-located with a 3GPP cell in scenario 2 as well.  In that case, the information exchange between an AP and its anchoring 3GPP cell may be communicated via non-standardized interface.

	Nokia Siemens Networks/Nokia Corporation
	We see that in addition to the actual scenarios to be included in the TR we see that it would be important to clarify whether some proprietary interface is assumed only for collocated scenario 2 or also for non-located scenario 1. We also see that it would be good to understand whether further optimization are intended for the co-located scenario 2 within this study item and expected time frame. For us, considering the fact, how widely the solution can be used, we should focus on non-collocated scenario 1 first. However, from our point of view it is ok to include both of the scenarios to the TR.

Regarding the scenarios proposed by Ericsson we would like to study more during the SI phase and would like them to be included to the TR. We would also like to get it clarified and agreed whether in the studies it can be assumed that the locations of WLAN APs are known to an operator  or whether  also H(e)NB type of deployment scenarios need to be considered as part of the study. 

	AT&T
	Both Non-collocated and Collocated secnarios should be included in the Study.  Ericsson’s recommended use cases should be considered in the Face to Face meeting in Chicago (RAN2 #81bis).

	NEC
	We also think that both colocated and non-colocated scenarios should be included in the TR. Further to RAN2 agreement to exclude standardised interface between 3GPP and WLAN, we also support other companies view that 3GPP node could be connected to multiple WLAN APs via non-standardised interface. Such coordination does not necessarily require a direct connection between 3GPP and WLAN nodes but any such coordination could also be achieved via a H(e)NB-GW entity; with no standardised interface. 
We should also consider different scenarios as proposed by Ericsson to have a complete solution, so these should be discussed further.


3. Rapporteur Summary

30 companies participated in the email discussion and provided their views.

Regarding the inclusion of scenarios 1 and 2 in the TR, the vast majority (26 companies) think that both scenarios should be included in the TR, with scenario 1 being higher priority. It should be noted that solutions for scenario 1 are also applicable to scenario 2, however scenario 2 may allow some additional optimizations. Based on this we propose:

Proposal 1: It is proposed to include both scenarios in the TR.

Proposal 2: It is proposed to agree that RAN2 should first focus on solutions that address both scenarios. Specific solutions only applicable to one scenario are not precluded.
E/// provided a good list of different use cases which many companies agreed to include in the TR as well. 
Proposal 3: It is proposed to include the use cases provided by E/// in the TR.

Broadcom suggested to clarify that in scenario 2 the (e)NB may be connected to more than one WLAN AP via a non-standardized interface and many companies agreed to that proposal.

Proposal 4: It is proposed to clarify in the scenario 2 description that the (e)NB may be connected to more than one WLAN AP. Two additional questions were raised during the discussion which may need to be discussed in more detail:
1. Whether non-standardized interface is assumed to be available in scenario 2 only or in scenario 1 as well.

2. Whether the WLAN AP location is known to the eNB

Based on the outcome of this email discussion the rapporteur has prepared a TP in [3].
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