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1 Introduction

In last RAN2 meeting, there was a discussion on whether to support multiple LBT priority classes in Rel-13 LAA. However, there was no consensus on introducing a mapping table between QCI and LBT priority class, since each company had different views on whether it is necessary to support multiple priority classes[1].

However, after RAN2#92, following agreements are derived from last RAN1 LAA ad-hoc meeting[2]. 
Agreements:
· Rel-13 LBT supports four LBT priority classes in the RAN1 specifications
· For the LBT priority classes 1 to 4, LAA supports the LBT parameter values shown in the table below
	LBT priority class
	CWmin
	CWmax
	n
	MCOT
	Set of CW sizes

	1
	3
	7
	1
	2ms
	{3,7}

	2
	7
	15
	1
	3ms
	{7,15}

	3
	15
	63
	3
	10 or 8 ms
	{15,31,63}

	4
	15
	1023
	7
	10 or 8 ms
	{15,31,63,127,255,511,1023}


In this paper, based on above RAN1 agreements, we provide our view on mapping of QCI to LBT priority class. 

2 Discussion
Basically, we think following principles can be applied to design of QCI mapping to LBP priority class.

· QCI mapping to LBP priority class should consider packet delay budget and priority level in standardized QCI table[3].
· Conversational voice service and Real time gaming service should have highest LBT priority class, since those services require short packet delay budget.

· Conversational video service should have lower LBT priority class than conversational voice service and real time gaming service, because these services are tolerable in delay requirement compared with conversational voice service or real time gaming service. 

· Buffered streaming service and TCP-based service should have lower LBT priority class than conversational video services.
In addition to the basic principles for mapping rules described in above, following issues should be considered for QCI mapping to LBT priority class.
· Issue 1: Mapping of mission critical/public safety service 
Mission critical service and public safety service are commonly time critical services. However, LAA SCell can transmit data only when unlicensed channel is not occupied by other LAA device or unlicensed device, which means that LAA may not guarantee delay requirement for those services. So we think mission critical service and public safety service are only transmitted over licensed cell, because QoS requirement for the services mainly depends on packet delay budget.
Observation 1: LAA is not suitable for mission critical/public safety service.
· Issue 2: Whether to support both GBR bearer and Non-GBR bearer
In LTE network, there are two different EPS bearer types, such as GBR and non-GBR, according to resource type. For an EPS bearer, having a GBR resource type means the bandwidth of the bearer is guaranteed. Obviously, a GBR type EPS bearer has a "guaranteed bit rate" associated as one of its QoS parameters. For an EPS bearer, having a non-GBR resource type means that the bearer is a best effort type bearer and its bandwidth is not guaranteed. 
Based on above description, we see that both non-GBR bearer and GBR bearer can be served by LAA SCell, since GBR does not means the packet delay requirement of an EPS bearer is guaranteed.
Observation 2: LAA could support non-GBR bearer and GBR bearer.
· Issue 3: LBT priority class for IMS signalling
IMS signalling is control information to setup or to release voice calls on IMS and should therefore also be mapped to the highest LBT priority class. 
Observation 3: IMS signalling should be mapped to highest LBT priority class.
· Issue 4: QCI mapping to LBT priority class 4
In RAN1 agreement, there are four different LBT priority classes for Rel-13 LAA and the LBT priority class 4 is especially seems to be designed for low priority services such as background traffic.  However, there is no description about QCI for background traffic in table 6.1.7 in 3GPP TS 23.203[3]. Therefore, we think that it is necessary to discuss whether to map QCIs corresponding to LBT priority class 4 or not. Assuming that LBT priority class 4 is considered for QCI mapping in LAA, QCI 6, 8 and 9 would be classified as category for the LBT priority class 4. 
Observation 4: RAN2 is kindly requested to discuss whether to define QCIs corresponding to LBT priority class 4.
Based on above discussion, we suggest following mapping table between QCI and LBT priority class as shown in Table 1. 
Proposal: RAN2 is kindly requested to discuss mapping of QCI to LBT priority class based on Table 1. 
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss

Rate (NOTE 2)
	Example Services
	LBT Priority Class

	1
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 11)
	10-2
	Conversational Voice
	1

	2
(NOTE 3)
	
GBR
	4
	150 ms
(NOTE 1, NOTE 11)
	10-3
	Conversational Video (Live Streaming)
	2

	3
(NOTE 3)
	
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming
	1

	4
(NOTE 3)
	
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)
	3

	65
(NOTE 3, NOTE 9)
	
	0.7
	75ms
(NOTE 7, NOTE 8)
	10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)
	N/A

	66
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 10)
	10-2
	Non-Mission-Critical user plane Push To Talk voice
	N/A

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

	6
(NOTE 4)
	
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)
	3/4

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming
	2

	8
(NOTE 5)
	
	
8
	

300 ms
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 
	3/4

	9
(NOTE 6)
	
	9
	(NOTE 1, NOTE 10)
	
	sharing, progressive video, etc.)
	3/4

	69
(NOTE 3, NOTE 9)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)
	N/A

	70
(NOTE 4)
	
	5.5
	200 ms
(NOTE 7, NOTE 10)
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)
	N/A


Table 1. Mapping of QCI to LBT priority class

3 Conclusion
In this contribution, we discussed mapping table of QCI to LBT priority class. Based on the discussion, we have following observations and proposal.
Observation 1: LAA is not suitable for mission critical/public safety service.
Observation 2: LAA could support non-GBR bearer and GBR bearer.

Observation 3: IMS signalling should be mapped to highest LBT priority class.

Observation 4: RAN2 is kindly requested to discuss whether to define QCIs corresponding to LBT priority class 4.

Proposal: RAN2 is kindly requested to discuss mapping of QCI to LBT based on Table 1.
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