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1 Introduction

So far many aspects have been discussed in the context of LTE-WiFi aggregation, however, the QoS handling issue still keep untouched. It is necessary to solve the QoS mismatch issue, especially a transmission failure occurs in WIFI link, since user throughput improvement by using both cellular and WLAN access is one of the WI objects [1]. 
This contribution discusses the QoS mismatch issue that may arise in LTE-WIFI radio level aggregation solutions and provides a possible solution.

2 Discussion 
One of the benefits of LTE-WIFI radio level aggregation is to provide significant capacity and QoE improvements by real-time channel and load aware radio resource management. However, there might be a mismatch issue on the provision and guaranteeing of Quality-of-Service (QoS) due to the different data transmission mechanism between LTE and WIFI. Contribution [1] analyses the QoS mismatch issue in detail.

One straightforward solution to solve this problem may be that the quality-sensitive service is configured to be carried by the LTE link only. But the QoS mismatch issue still exists in the LTE-WIFI radio level aggregation scenario for the low-priority service. QoS mapping solution under discussion may not solve this mismatch issue either, since it may be difficult to find an exactly equivalent mapping between LTE QoS and WIFI QoS and hence it might not work well. The below Table 1 and Table 2 show the LTE QoS class [1] and WIFI QoS class [2], respectively. From Table 1, it can be found that one LTE QCI corresponding to a set of QoS parameters, including the priority, the packet delay budget (PDB) and the packet error loss rate (PELR). Those parameters provide a good provision and guaranteeing of QoS. In contrast, WIFI QoS class only provide a map between eight user priorities and four access categories. These four access categories correspond to different size of backoff window in channel contention, which impact the success probability of channel contention. The latency and BLER requirements of certain LTE QoS class may not be satisfied in WIFI system due to its contention-based radio resource allocation model and uncontrollable interference risk.

Observation 1: It may be difficult to find an equivalent mapping between LTE QoS and WIFI QoS.
Table 1. LTE QoS class
	QCI
	Resource Type
	Priority
	Packet Delay Budget (NOTE 1)
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	5
(NOTE 3)
	
	1
	100 ms
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	

300 ms
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)


Table 2. WIFI QoS class
[image: image1.emf]
From the above analysis, the latency and packet error rate of WIFI link make contribution to the QoS mismatch issue. And these two requirements are related to WIFI retransmission. In case a transmission failure occurs in WIFI link, a retransmission will probably be performed. Considering the contention-based channel selection in WIFI, the delay led by multiple retransmissions may be intolerable compare to LTE system. In addition, WIFI will discard packet when it reaches the maximum number of retransmission. Due to the unreliability of data transmission in WIFI links, it is beneficial to perform the retransmission in the LTE links when the first transmission in WIFI link is failure. 

As for switching the retransmission from one link to another link, note there were similar discussions with regard to some features, e.g. Carrier Aggregation, Licensed-Assist Access and Dual Connectivity. So far, the retransmission is performed only on the same cell due to the potential specification impacts and implementation complexity. However, LTE-WIFI radio level aggregation is different from these existing features. The operation of these existing features still follows the LTE mechanism in the licensed Scell, unlicensed Scell and SCG Scell, while LWA follows the WIFI mechanism as the “Scell” operating in the unlicensed spectrum. WIFI mechanism may not provide same level QoS capability as LTE does as analyzed above. Considering LWA combines LTE technology and WIFI technology to provide significant capacity and user experience improvement, it seems beneficial and desirable to find a proper solution to solve the QoS mismatch issue between LTE and WIFI. Under the assumption of keeping the current WIFI QoS class and LTE QoS class, it is a potential solution to perform retransmission in the LTE links when the first transmission in WIFI link fails.
Proposal 1: It is proposed to perform the retransmission in the LTE links when the first transmission in WIFI link fails.
3 Conclusion
This contribution discusses the QoS mismatch issue between LTE and WLAN links, and provides a possible solution:
Observation 1: It may be difficult to find an equivalent QoS mapping between LTE and WIFI.

Proposal 1: It is proposed to perform the retransmission in the LTE links when the first transmission in WIFI link fails.
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