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1   Introduction
In RAN3 #83bis meeting, the further 3GPP/WIFI coordination will be based on following steps [1]:

1) identify the potential scenarios/ use cases;
2) investigate what information needed; 
3) define the way to obtain the information. 
And the above discussion should regard to RAN2/SA2 works.
This contribution provides the potential scenarios/use cases for 3GPP/WIFI coordination.
2   Discussion
2.1   Scenario 

In current RAN2 discussion [2], the main scenario focuses on WLAN nodes deployed and controlled by operators and their partners. It is reasonable for RAN3 to follow the same principle for the study in multi-RAT coordination.

Usually, operators may choose to deploy WiFi APs separate from the existing cellular base stations (see figure 1, WiFi APs are deployed separately with NBs of UMTS or eNBs of LTE).  It is also possible that the WiFi AP and cellular base station are collocated (e.g. A WiFi AP is collocated with a cellular pico), which would enable some intra-node enhancements without standardization. Therefore, it is proposed RAN3 to select the non-collocated case as the deployment scenario for study of multi-RAT coordination.
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Figure 1: NB/eNB deployed separately
Proposal 1: it is proposed RAN3 to focus on the 3GPP/WLAN non-collocated scenario in figure 1 for this study item.
2.2   Use case for 3GPP/WIFI coordination
According to agreements in RAN2 [3], [4], it was agreed to send thresholds of RAN rules through broadcast or dedicated signalling [5]. In dedicated signalling, RAN may set different thresholds for specific UE to make migration decision. In this contribution, we discuss what information RAN needs to know to make appropriate threshold in different scenarios. 
Observation1: It is supported to configure different thresholds (e.g. the BSSload threshold) for different UEs for WLAN offloading.
Obviously, indoor and outdoor APs may have different transmit power. E.g. the transmission power of APs for enterprise is usually higher than the power of APs for personal use. And IEEE 802.11n/ac APs are capable of adjusting their transmit bandwidths adaptively. In this way, different APs may have diverse performances. So RAN should distinguish different APs and set different RAN threshold for each AP. As we know, SEMAFOUR project shares the same view. It emphasizes that “RSS threshold may be maintained either for each AP or each pair of WiFi AP and LTE cell” [6].

Observation 2: it is necessary to set different WLAN thresholds for different APs.
Generally, UE’s data rate in 3GPP is variable due to channel condition, cell load and so on. In order to provide better or at least comparable performance in WLAN, RAN may need to adjust the WLAN threshold for specific UE timely. 

Observation3: it is necessary to adjust WLAN threshold for a specific UE.  
2.2.1   Use case 1: Prediction of UE throughput in WiFi 
WLAN is designed as a wireless access network with contention based access. There is no guarantee of QoS to the access traffic. Currently, there is no information in RAN to help predict the candidate UE throughput experienced in the selected WiFi AP after steering from cellular to WLAN. The candidate UE may face throughput degradation after accessing the WiFi AP.

Generally, the throughput of a candidate UE transmitted in a WiFi AP will be influenced by many factors, such as the number of STAs associated with the WiFi AP, the QoS of the traffic, the RSSI, SINR of the UE, the available backhaul capability, etc.  

Therefore, it is necessary to study and identify the information which is helpful to assess and guarantee the UE throughput in the target WiFi AP. It is also necessary to study an approach to collect necessary information from WiFi AP to assess the achievable throughput in the target WiFi AP for a UE. This may guarantee and improve the user experience after steering to WLAN.
In following paragraphs, it lists some possible ways to assess the possible data rate of the UE after steering to WiFi. 
Option 1:  Assessing the UE obtained data rate in target AP by WLAN BSS Load info
In non-collocated scenario, the RAN has no information about the AP load. It can only set the BSSLoad threshold according to its own load information and UE traffic. Generally, different AP has different capabilities, and different BSSLoad leads to diverse average data rate of UE. With the blind threshold setting, the UE may go to the AP when the AP is light load. However, the provided data rate for the UE by the AP is unknown, and may be lower than the data rate provided by RAN. The UE QoS may be downgraded after offloading by the blind setting of the BSSLoad threshold. 

If RAN knows the statistic of WLAN BSSLoad and the corresponding average data rate in WLAN, RAN could set better threshold for specific UE according to the target data rate. E.g., if UE’s target data rate is larger than R1, but smaller than R2, then RAN may set Level2 or Level3 as BSSLoad threshold.
	BSSLoad 
	Average data rate


	Level1 
	R1 

	Level2  
	R2 

	……
	……

	LevelN 
	RN 


Table 1 BSSLoad to Average data rate for WLAN
Option 2:  Assessing the UE obtained data rate in target AP by RCPI/RSNI
RAN2 agreed to consider WLAN radio metrics (e.g. RCPI and RSNI) useful for the WLAN/3GPP interworking [4]. The DL measurement RCPI and RSNI may be available in AP [7]. If RAN could have a whole picture of the following table, then it is able to set better thresholds of BSSLoad and RCPI/RSNI for UE to offload.

	BSSLoad 
	UE’s DL channel condition in WLAN (RCPI/RSNI)


	Average data rate



	Level1

	RCPI11/ RSNI11
	R11

	
	RCPI12/ RSNI12
	R12

	
	……
	……

	
	RCPI1K/ RSNI1K
	R1K

	Level2
	RCPI21/ RSNI21
	R21

	
	RCPI22/ RSNI22
	R22

	
	……
	……

	
	RCPI2K/ RSNI2K
	R2K

	……
	……
	……

	LevelN

	RCPIN1/ RSNIN1
	RN1

	
	RCPIN2/ RSNIN2
	RN2

	
	……
	……

	
	RCPINK/ RSNINK
	RNK


Table 2 BSSLoad +UE’s DL channel condition in WLAN to Average data rate for WLAN
Option 3:  Assessing the UE obtained data rate in target AP by AP’s transmit bandwidth
As we mentioned that, APs with IEEE 802.11n/ac are able to adjust their transmit bandwidths adaptively. Suppose AP1 and AP2 have totally the same channel utilization of 60%. However, AP1 and AP2 work on 40MHz and 80MHz respectively. Obviously, AP2 has more radio resource than AP1 even with same BSSLoad. Regarding this, it is beneficial for RAN to obtain the info of transmit bandwidth of APs, and set a more appropriate BSSLoad threshold.
	BSSLoad 
	AP’s transmit bandwidth

	Average data rate



	Level1

	B11
	R11

	
	B12
	R12

	
	……
	……

	
	B1K
	R1K

	Level2
	B21
	R21

	
	B22
	R22

	
	……
	……

	
	B2K
	R2K

	……
	……
	……

	LevelN

	BN1
	RN1

	
	BN2
	RN2

	
	……
	……

	
	BNK
	RNK


Table3 BSSLoad +AP’s transmit bandwidth to Average data rate for WLAN
2.2.2   Use case 2: coordination among UMTS, LTE and WLAN

Nowadays, the interworking function with 3GPP/WLAN is mainly designed between two radio access technologies, e.g. interworking between LTE and WLAN, interworking between UMTS and WLAN. However, UMTS, LTE and WiFi are usually available at the same time in the hotspots in typical networks. Coordination between just two RATs may cause a suboptimal decision on traffic steering e.g. a UE may be handed over from a UMTS cell to a LTE cell with same coverage due to load balancing reason, and then the UE is steered to WLAN by the LTE cell in a short time.
Hence, the use case that is coordinating among UMTS, LTE and WLAN simultaneously should be studied as well in this work item.
3   Conclusion / Proposals
In this contribution, the deployment scenario and three use cases are discussed. We prose RAN3 to agree to the following proposals:

Proposal 1: it is proposed RAN3 to focus on the 3GPP/WLAN non-collocated scenario in figure 1 for this study item.

Proposal 2: it is proposed RAN3 to agree the following three use cases in section 2.2 in the study of 3GPP WLAN IWK.

· Use case 1:  guarantee of UE throughput in WiFi
· Use case 2: coordination among UMTS, LTE and WLAN

Proposal 3: it is proposed RAN3 to agree the TP in section 5 to the TR.
4   Reference

 [1]

R3-140954 Way forward on Multi-RAT Joint coordination 
[2]

TR37.834 v12.0.0, Study on Wireless Local Area Network (WLAN) - 3GPP radio interworking (Release 12);
[3] 

R2-141015, Proposed way forward on WLAN/3GPP radio interworking, Intel Corporation.

[4] 

Draft Report of 3GPP TSG RAN WG2 meeting #85bis,Valencia, Spain, March 31 – April 4, 2014
[5]    
RP-132059 WID WLAN 3GPP radio interworking

 [6] 
SEMAFOUR D4.1-SON functions (first results).

[7] 

IEEE Std 802.11TM-2012, IEEE Standard for Information technology-Telecommunications and information exchange between systems-Local and metropolitan area network 
5   Text Proposal
Non-collocated scenario for 3GPP/WIFI interworking:

The main scenario focuses on WLAN nodes deployed and controlled by operators and their partners. Usually, operators may choose to deploy WiFi APs separate from the existing cellular base stations (see figure 1, WiFi APs are deployed separately from NBs of UMTS or eNBs of LTE.).  
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Figure 1: NB/eNB deployed separately
Use case 1: Prediction of UE throughput in WiFi 

WLAN is designed as a wireless access network with contention based access. There is no guarantee of QoS to the access traffic. Currently, there is no information in RAN to help predict the candidate UE throughput experienced in the selected WiFi AP after steering from cellular to WLAN. The candidate UE may face throughput degradation after accessing to the WiFi AP.

Use case 2: coordination among UMTS, LTE and WLAN

Nowadays, the interworking function with 3GPP/WLAN is mainly designed between two radio access technologies, e.g. interworking between LTE and WLAN, interworking between UMTS and WLAN. However, UMTS, LTE and WiFi are usually available at the same time in the hotspots. Coordination between just two RATs may cause a suboptimal decision on traffic steering e.g. a UE may be handed over from a UMTS cell to a LTE cell with same coverage due to load balancing reason, and then the UE is steered to WLAN by the LTE cell in a short time.
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