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1 Introduction
RAN#62 plenary have approved a new RAN3 SI on Multi-RAT joint coordination. The objectives of this study are as follows (according to RP-132086 [1]):

“
· Identify the potential scenarios and use cases where Multi-RAT coordination would be useful; including LTE, UMTS, GSM, CDMA and WLAN.

· Identify and evaluate potential benefits and functionalities for joint operation among different RATs, including:
· Steering of UEs among different RATs, taking into account service type, user experience, processing capacity, backhaul constraints and/or traffic load, and consequent mobility enhancement;
· Efficient multi RAT joint radio resource coordination to improve load balancing and for an operator to enable, e.g. spectrum re-farming.

· Investigate the potential enhancements of RAN interfaces and procedures to support the joint operation among different RATs as described above, taking into account the following:
· Reuse existing RAN interfaces and procedures as much as possible;
· No impact on UE operation and air interfaces.
· Possibility to support different architectures/implementations.
“
In this contribution we look into the issue of 3GPP/WLAN multi-RAT coordination.
2 Discussion

As stated in the WID [1], the study on multi-RAT coordination is entirely within the RAN3 scope, i.e. should have not RAN2 impact and should have “no impact on UE operation and air interfaces”. Therefore, as far as 3GPP/WLAN multi-RAT coordination is concerned the present RAN3 study needs to operate within the limits of the solution specified by RAN2 as part of the work on 3GPP/WLAN radio interworking WI. 
The RAN2 WI on 3GPP/WLAN radio interworking has just been approved by the RAN#62 plenary in RP-132101 [2] and the normative work has just been started in RAN2, so the exact details of the RAN2 solution have not been defined yet. However, the WID [2] and the TR 37.834 [3] contain sufficient details of the solution to be standardized by RAN2 in order for RAN3 to have an initial discussion on how multi-RAT joint coordination may fit into such a solution. 
Therefore, before we start the discussion in RAN3 we should look at the RAN2 solution, which we outline below. Please note that the description is based on the WID [2] and TR 3.834 [3] and lacks many details which will be standardized by RAN2 in the WI phase.
According to the RAN2 WID [2], the solution to be standardized by RAN2 is a network assisted UE based solution, i.e. in this solution the network provides assistance parameters to the UE and the UE makes the final decision. Effectively this is a combination of solutions 1 and 2 as described in the TR 37.834 [3].

Observation 1: 3GPP/WLAN radio interworking solution to be standardized by RAN2 will be a network assisted UE based solution. 
Specifically, the solution works as illustrated by the following diagram (Figure 1):
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Figure 1: Network assisted UE based 3GPP/WLAN radio interworking solution
For simplicity, the diagram above (Figure 1) illustrates the required steps only (skipping many optional ones):
Step 1 – The UE receives the LTE/UMTS RAN assistance parameters from the (e)NB, e.g. RSRP/RSCP thresholds and offload preference.
Step 2 – The UE receives the WLAN assistance parameters from the AP, e.g. BSS load and WAN metrics (i.e. backhaul load)
Step 3 – The UE evaluates the assistance parameters based on the ANDSF policies, the RAN rules of combination thereof and makes the offload decision.
Note – RAN2 is yet to down-select RAN assistance parameters mentioned in step 2, RSRP/RSCP thresholds are just an example.
As shown above, in this solution the network provides the assistance parameters and the UE makes the final decision.
Observation 2: In the 3GPP/WLAN radio interworking solution to be standardized by RAN2 the network provides assistance information and the UE makes the final offload to/from WLAN decision.
Given the above constrains of the RAN2 solution the discussion in RAN3 on multi-RAT coordination between 3GPP and WLAN should be limited to the question, how such coordination may help the (e)NB to adjust the RAN assistance parameters.

Observation 3: The discussion in RAN3 on multi-RAT coordination between 3GPP and WLAN should be limited to the question, how such coordination may help the (e)NB adjust RAN assistance parameters sent to the UE.
Proposal 1: It is proposed to capture in the TR the understanding that RAN3 multi-RAT coordination between 3GPP and WLAN should be limited to the question, how such coordination may help the (e)NB adjust RAN assistance parameters sent to the UE.

Another question to be discussed in RAN3 is the issue of the network architecture of the multi-RAT coordination (i.e. distributed vs. centralized). In this contribution we do not address this question, however we note that regardless of the architecture choice the solution may require the definition of the interface between the 3GPP node and the WLAN AP. 
Observation 4: Multi-RAT coordination solution may require definition of the interface between the 3GPP network node and the WLAN AP.
However, before discussing how to define such an interface we should evaluate the gains that this effort may allow. Such an interface may allow the 3GPP network node to have the following information about the WLAN AP: bss load, WAN metrics (i.e. backhaul load), STA count (number of associated stations, i.e. connected users) and WLAN identifiers of the WLAN AP. However, all this information with the exception of the WLAN AP identifiers is already available to the UE via 802.11 air interface and since it is the UE that makes the final offload decision, this is where this information is needed.
Observation 5: The question of what information may be available to the 3GPP network node via the interface to the WLAN AP and how this information may be used to improve WLAN offload decisions needs further discussion. 
If RAN3 decides that the benefits justify the definition of the network interface to WLAN, we should bear in mind this may require coordination between 3GPP and other standardization bodies – IEEE, WFA or IETF. We also note that IEEE that standardizes 802.11 only defines the air interface, i.e. network interfaces are beyond the IEEE scope.

Observation 6: If RAN3 decides to standardize a network interface to WLAN, this may require coordination with other standardization bodies.

3 Conclusion

In this contribution we outline the 3GPP/WLAN radio interworking solution to be standardized by RAN2 (pending RAN2 normative work), which should provide the framework within which RAN3 multi-RAT 3GPP/WLAN coordination should work.
We further propose to capture the following observations and proposals in the TR:

Observation 1: 3GPP/WLAN radio interworking solution to be standardized by RAN2 will be a network assisted UE based solution. 
Observation 2: In the 3GPP/WLAN radio interworking solution to be standardized by RAN2 the network provides assistance information and the UE makes the final offload to/from WLAN decision.
Observation 3: The discussion in RAN3 on multi-RAT coordination between 3GPP and WLAN should be limited to the question, how such coordination may help the (e)NB adjust RAN assistance parameters sent to the UE.
Observation 4: Multi-RAT coordination solution may require definition of the interface between the 3GPP network node and the WLAN AP.
Observation 5: The question of what information may be available to the 3GPP network node via the interface to the WLAN AP and how this information may be used to improve WLAN offload decisions needs further discussion. 

Observation 6: If RAN3 decides to standardize a network interface to WLAN, this may require coordination with other standardization bodies.

Proposal 1: It is proposed to capture in the TR the understanding that RAN3 multi-RAT coordination between 3GPP and WLAN should be limited to the question, how such coordination may help the (e)NB adjust RAN assistance parameters sent to the UE.
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