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1 Introduction
In RAN3#83 meeting, the way forward on Multi-RAT Joint coordination was endorsed[1]

 REF _Ref382224137 \w \h 
[2] and it contains the following statements; 
	· Coordination Involving 3GPP\WLAN:

· Is in the priority of the SI

· Statements on 3GPP\WLAN must be complementary to RAN2 work

· Problem statements on 3GPP\WLAN should be brought to next meeting, without re-do RAN2/SA2 works….

· If some Statements are correlated with RAN2, they should be on hold until RAN2 progress

· Dynamic spectrum re-allocation

· Spatial / temporal spectrum re-allocation

· Impact on UE of spectrum re-allocation? Dual receiver may be impacted in case of frequent spectrum change…

· Proponent to provide a regulator view on possibility of refarming per region
· Provide clear definition of Dynamic spectrum re-allocation, first step
· Time frame analysis in term of deployment?

· Dynamic/Semi-Static/Quasi-Static/Static pros and cons … 
· Cons: Take account change RAT instead of change spectrum … ?

· ….

· UE/traffic steering among 3GPP- RATs

· We need concrete proposals with justification of benefit against existing feature IRAT-HO, and past study item , …

· Same apply to FDD - TDD

· E.g. Problem/solution/benefit must be show

· Principle of “Requirement” and “inter-actions” scenario will be described in the TR for all i.e. traffic steering, joint operation
· ALU to provide a TP for next meeting


This paper focusing on coordination involving 3GPP/WLAN provides possible scenarios and considerations to enhance the functionalities in on-going RAN2 discussion, from the view points of our knowledge for 3GPP/WLAN Radio Interworking WI. 
2 3GPP/WLAN Radio Interworking WI
2.1 Working assumptions of RAN2 WI
The technical report for 3GPP/WLAN Radio Interworking identifies the five assumptions for discussion in RAN2 as follows [3]; 

	5.1
Assumptions

1.
There is no need to distinguish between indoor and outdoor deployment scenarios.

2.
Solutions developed as a result of this study should not rely on standardized interface between 3GPP and WLAN RAN nodes.

3.
A UE in coverage of a 3GPP RAT when accessing WLAN will still be registered to the 3GPP network and will be either in IDLE mode or in CONNECTED mode.

4.
Residential WLAN AP deployment should not be considered as part of this study.

5.
User preference always take precedence over RAN based or ANDSF based rules.


This assumptions seem to be a good reference RAN3 discussions as the baseline, however we should consider scenarios and solutions in RAN3 over the assumptions of No.2. Because; 
· RAN3 has the responsibility to define interfaces between RAN nodes, so RAN3 should consider whether such interfaces between RAN nodes is beneficial or not [6]. 

Observation 1
Almost all working assumptions defined by RAN2 can be applicable to discussions on WLAN coordination in RAN3, however RAN3 can re-examine these assumptions for Multi-RAT Joint coordination SI. 
Proposal 1 


RAN3 work should include the scope of inter-node interfaces. 
2.2 Requirements of RAN2 WI
In the same technical reports, the requirements for the solutions are also identified as follows [3]; 
	5.2
Requirements

The candidate solutions to be considered in this study should meet the following requirements:

1.
Solutions should provide improved bi-directional load balancing between WLAN and 3GPP radio access networks in order to provide improved system capacity.  

2.
Solutions should improve performance (WLAN interworking should not result in decreased but preferable in better user experience). 

3.
Solutions should improve the utilization of WLAN when it is available and not congested.

4.
Solutions should reduce or maintain battery consumption (e.g. due to WLAN scanning/discovery).

5.
Solutions should be compatible with all existing CN WLAN related functionality, e.g. seamless and non-seamless offload, trusted and non-trusted access, MAPCON and IFOM.

6.
Solutions should be backward compatible with existing 3GPP and WLAN specifications, i.e. work with legacy Ues even though legacy Ues may not benefit from the improvements provided by these solutions.

7.
Solutions should rely on existing WLAN functionality and should avoid changes to IEEE and WFA specifications.

8.
Per target WLAN system distinction (e.g. based on SSID) should be possible.

9.
Per-UE control for traffic steering should be possible.

10.
Solutions should ensure that access selection decisions should not lead to ping-ponging between UTRAN/E-UTRAN and WLAN.


The requirements above in RAN2 introduces that some further considerations/decisions will be needed in RAN3. For example; 
· In No.5 it’s required that “Solutions should be compatible with all existing CN WLAN related functionality…”. RAN3 should decide whether this requirement is applicable to RAN3 or overridden by RAN3. 
· In No.7 it’s required that “Solutions … should avoid changes to IEEE and WFA specifications.” RAN3 should decide whether the joint coordination involves IEEE/WFA specifications or not [6]. 

Observation 2

The requirements captured in TR37.834 are good reference to consider solutions in RAN3. 
Proposal 2
RAN3 should decide if the requirements of TR37.834 is applicable to Multi-RAT Joint coordination with WLAN or not. 
Proposal 3
If the requirements are applicable to the SI, RAN3 should consider/decide each of them can be really applied to the RAN3 SI.
2.3 Possible problems in the WI to be enhanced in RAN3
In RAN2#82 meeting, an agreement was achieved as follows; 

	Agreements
2
RAN solution without ANDSF supports APN level offload granularity only.

[…]


The agreements means that the network which does not deploy ANDSF cannot perform traffic steering by granularity of “per-UE” as well as “per-bearer”. It will certainly reduce the opportunity of offloading resulting in less performance in the network. Therefore, RAN3 solutions should support offload granularity of APN level as well as UE level and/or bearer level. 
The other problem discussed in 3GPP/WLAN Radio Interworking SI was also granularity for traffic steering from WLAN to 3GPP. In the case of steering from WLAN to 3GPP, 3GPP RAN has no way of steering for each traffics individually, i.e. all traffics are steered, due to lack of knowledge in 3GPP RAN of WLAN bearer information. The problem may be solved in RAN3 study. 
Observation 3

Possible enhancement in RAN3 solutions is granularity of the traffic steering. 
Proposal 4
Solutions discussed in RAN3 should support APN level steering as well as UE level and/or bearer level steering for the traffic.
The other aspect to be possibly enhanced is to obtain load information from WLAN AP in order for fine steering decision in 3GPP nodes and/or precise load balancing between different RATs. In 3GPP/WLAN Radio Interworking, it’s not allowed to inform such information from WLAN AP as well as from UE. 

Proposal 5
RAN3 should discuss the way to obtain information from WLAN AP. 
3 Multi-RAT Joint coordination with WLAN

3.1 Deployment scenario with WLAN
Fig. 1 is a deployment scenario for Multi-RAT Joint coordination with WLAN. 
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Fig. 1
Deployment scenario for MRJC with WLAN
We assume the following aspects in the deployment scenario; 
· All WLAN APs should be deployed within 3GPP coverage area. 

· Some WLAN coverage is neighbour of 3GPP coverage, e.g. Pico cell coverage. 

· There are two types of WLAN AP; 

· Stand-alone-type AP: typical products of WLAN AP. Some kind of interface between 3GPP node and IEEE node may be needed to coordinate something. 

· Collocated/integrated-type AP: advanced products which integrate WLAN AP with 3GPP RAN node, e.g eNB. The eNB can control the integrated WLAN functionality without any new interfaces. Furthermore, such integrated nodes may have a capability to accept some kind of commands to control the integrated WLAN AP from the other 3GPP nodes, e.g. over X2 via the eNB. 
· Multi-RAT Joint coordination is assumed as network-based or enhanced network-assisted UE-based functionality. 

· 3GPP/WLAN Radio Interworking in RAN2 assumes UE-based solutions [6]. 
Observation 4

There are two types of WLAN APs, stand-alone type and integrated type. 

Observation 5
It may be one of advantages in Multi-RAT Joint coordination to support network-based solutions. 

Proposal 6
RAN3 should assume all of WLAN APs, including stand-alone type and integrated type, are deployed within coverage area provided by 3GPP nodes which may gather WLAN information and/or may control WLAN functionalities for multi-RAT joint coordination. 
3.2 Use cases

TR37.834 identifies several use cases for 3GPP/WLAN Radio Interworking as follows [3]; 
	5.4
Use Cases

The following use cases should be considered in this study:

A.
UE is within UTRAN/E-UTRAN coverage, is using 3GPP and goes into WLAN AP coverage

B.
UE is within UTRAN/E-UTRAN 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, all or a subset of the UE’s traffic should be routed via UTRAN/E-UTRAN instead

D.
UE is within the coverage area of both, UE using UTRAN/E-UTRAN,  all or a subset of the UE’s traffic should be routed via WLAN instead

E.
UE using both accesses and should be connected to only one (WLAN or UTRAN/E-UTRAN) or some traffic should be moved to the other access


The use cases show the following aspects; 
· UE is certainly within 3GPP coverage. 
· Offload (3GPP->WLAN) as well as onload (WLAN->3GPP) is considered, by means of UE or traffic steering. 
We believe the use cases intend that 3GPP can perform some kind of controls for traffic steering to/from WLAN. 
Observation 6

Both offload and onload are assumed in 3GPP/WLAN Radio Interworking in RAN2. 

On the other hand, RAN3#83 discussed about inter-actions based on the contribution provided by Alcatel-Lucent [7] as follows; 
Table 1
Scenarios proposed in [7]
	From         To
	LTE
	UMTS
	GSM
	CDMA
	WLAN

	LTE
	x
	
	
	
	

	UMTS
	MRRRC

TrSteer
	x
	
	
	

	GSM
	MRRRC

TrSteer
	MRRRC
	x
	
	

	CDMA
	MRRRC

TrSteer
	
	MRRRC
	x
	

	WLAN
	TrSteer
	TrSteer
	
	Out of scope
	x


Table 1 identified nice references what RAN3 should assume in the SI, however some lacks of inter-actions, from WLAN coordination perspective. For example, Table 1 supports the traffic steering from WLAN to LTE/UMTS. We believe MRJC should support the traffic steering from LTE/UMTS to WLAN for at least traffic offloading. Furthermore, such bi-directional steering will facilitate to optimize load balancing in the multi-RAT network. 
Proposal 7


RAN3 should also assume traffic steering from LTE/UMTS to WLAN. 

Proposal 8
If Proposal 7 is agreed, RAN3 should support load balancing between LTE/UMTS and WLAN, by means of the bi-directional traffic steering. 

4 Conclusion
In this paper, we provide possible scenarios and general considerations for Multi-RAT Joint Coordination involving WLAN. RAN3 is kindly asked to discuss and agree on the following proposals; 
Observation 1
Almost all working assumptions defined by RAN2 can be applicable to discussions on WLAN coordination in RAN3, however RAN3 can re-examine these assumptions for Multi-RAT Joint coordination SI. 
Proposal 1 


RAN3 work should include the scope of inter-node interfaces. 
Observation 2

The requirements captured in TR37.834 are good reference to consider solutions in RAN3. 
Proposal 2
RAN3 should decide if the requirements of TR37.834 is applicable to Multi-RAT Joint coordination with WLAN or not. 
Proposal 3
If the requirements are applicable to the SI, RAN3 should consider/decide each of them can be really applied to the RAN3 SI.

Observation 3

Possible enhancement in RAN3 solutions is granularity of the traffic steering. 
Proposal 4
Solutions discussed in RAN3 should support APN level steering as well as UE level and/or bearer level steering for the traffic.

Proposal 5
RAN3 should discuss the way to obtain information from WLAN AP. 
Observation 4

There are two types of WLAN APs, stand-alone type and integrated type. 

Observation 5
It may be one of advantages in Multi-RAT Joint coordination to support network-based solutions. 

Proposal 6
RAN3 should assume all of WLAN APs, including stand-alone type and integrated type, are deployed within coverage area provided by 3GPP nodes which may gather WLAN information and/or may control WLAN functionalities for multi-RAT joint coordination. 
Observation 6

Both offload and onload are assumed in 3GPP/WLAN Radio Interworking in RAN2. 

Proposal 7


RAN3 should also assume traffic steering from LTE/UMTS to WLAN. 

Proposal 8
If Proposal 7 is agreed, RAN3 should support load balancing between LTE/UMTS and WLAN, by means of the bi-directional traffic steering. 
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