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1 Introduction

The ETSI TC BRAN#83 meeting (June 23-26, 2015) was held at ETSI in Sofia-Antipolis, France. ETSI TC BRAN is working on the update of the European Norm EN 301 893 for unlicensed operation in 5 GHz, which is relevant to the 3GPP LTE Rel-13 study and work on licensed-assisted access to unlicensed spectrum (LAA). No decision was made at this meeting due to no consensus, but progress was made on documenting some common understanding on the LBT LBE procedure considering Wi-Fi and LAA. This contribution summarizes the status of the discussions in ETSI BRAN.
2 Results of informal offline discussions on EN 301 893
Results of informal offline discussions on EN 301 893 were captured in [1], and further updated later by offline discussions among ETSI member companies participating in ETSI BRAN. The common understanding on the current options identified in these offline discussions is summarized below (at the time of writing, i.e. before the ETSI BRAN teleconference of Aug 21st, 2015).
ETSI BRAN identified a need to decide whether LBT requirement should be the same for all individual devices in all situations or not. See below for current proposals:

a. All devices use the same LBT mechanism (i.e. no master/slave concept)

b. Master device that gains access to the medium using LBT may give permission to a slave to access the medium.

i. Slave must do some LBT

ii. Slave does not need LBT

To Note: Short Control signaling are covered elsewhere in the standard and is allowed without LBT.

There were discussions on LBT for slave UL (i.e. access the channel only when scheduled by master) 
a. Alternative 1

i. The slave(s) scheduled needs to sense the channel for some period right before the transmission

1. If idle, send

2. If busy, do not send the scheduled Tx. 

b. Alternative 2

ii. If the gap between ‘the end of the master transmission’ and ‘the start of the slave transmission’ < Z ms (e.g., Z = 16us or 20us), no LBT by slave is required 

iii. Otherwise, the slave(s) scheduled needs to sense the channel for some period right before the transmission

3. If idle, send

4. If busy, do not send the scheduled Tx. 

In relation to handling of different access categories for different QoS classes, there were discussions on allowing single and multiple LBT channel access engines:
ii. Multiple engine concept: LBT procedures for different QoS classes independently operate in a device.

iii. Single engine concept: Single LBT procedure for a node. QoS parameters corresponding to the packets to be transmitted should be applied to the post backoff procedure.

iv. When multiple packets with different QoS classes are transmitted within a burst, LBT parameters with the lowest QoS should be used.

Noting that different parameters including N (defer period of 16us + N x slots), CWmin, and CWmax are used for different QoS classes and equipment type in Wi-Fi, a list of reference parameters was documented:
	Level
	Priority
	N
	CWmin
	Cwmax (AP/STA)

	Highest
	Voice
	1 (or 2)
	3
	7/7

	Next highest
	Video
	1 (or 2)
	7
	15/15

	Typical
	Best effort
	2 (or 3)
	15
	63/1023

	Lowest
	Background
	6 (or 7)
	15
	1023/1023


ETSI BRAN identified other parameters that may need to be defined as part of the minimum requirements as part of the LBT mechanism. 

a. Slot Time (e.g. Wi-Fi 9 µs) which includes Energy detection time ( e.g. Wi-Fi 4 µs with 90% probability)

b. Defer Time (e.g. Wi-Fi 25 µs) of duration 16us + N x slot duration, where N can depend on access category (or QoS). The medium is deemed to be idle for the defer period if all the last N slots within the defer period are idle

ETSI BRAN discussed the contention window update mechanism: 

a. Alternative 1: Dynamic exponential backoff

i. Update the CW based on ACK/NACK feedback after each burst transmission. 

ii. It is a technology choice how to handle multiple ACKs for a single burst.

b. Other alternatives (e.g., semi-static)?
There was common understanding that all technologies use a maximum threshold level for sensing. The following options were documented:
a. Same energy detection threshold for all technologies (current standard -60 dBm/20 MHz or more stringent such as -62 dBm/20MHz) 

b. An energy detection threshold at -62 dBm/20 MHz if the device also does WiFi preamble detection at -82 dBm/20 MHz otherwise the detection threshold should be somewhere in the interval [-82 dBm -62 dBm].

There was common understanding that if the medium is found to be free, the device is allowed to transmit, but for a limited maximum time period which shall be the same for all technologies. The current proposals: 
a. 4 ms
b. 5 ms
c. 10 ms (current Option A and Frame Based)

d. 13 ms (current Option B)

e. 20 ms (Uncompressed video)

There were also discussions to link the maximum burst duration to the type of LBT if a master-slave relation is allowed, where the maximum burst duration could be:

i. From a single node: B (= 5 ms)

ii. When a master schedules slaves: a total of 2 x B.

Note that there is also consensus that the max transmission time should not be linked to the period of the contention window (as shown in Option B).
3 LBT flowchart for load-based equipment

A flowchart attempting to capture a common LBT behaviour applicable to both Wi-Fi and LAA was documented in [1], and later revised in offline discussions. The revised flowchart (which is not an agreement in ETSI BRAN at the time of writing) is shown below. The boxes in red highlight the modifications compared to the flowchart in [1].
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Figure 1. Updated flow chart accommodating further offline discussion
One difference with the LAA flowchart in [2, section 7.2.1.6] is in the top right corner, where the difference is due to the fact that one more ECCA procedure is run by Wi-Fi even after a successful transmission. 
Another difference with the LAA flowchart is that count down of the ECCA counter is performed during the idle CCA slots within the defer period. This is what Wi-Fi does with EDCA, while there is no count down in the defer period for Wi-Fi using DCF. There was implicit consensus in ETSI BRAN to take EDCA as baseline for Wi-Fi compliance with EU regulations. It might therefore be preferable to revise the RAN1 agreement to allow count down during the defer period.

4 Conclusion

ETSI BRAN is updating the European Norm EN 301 893 considering the existing Wi-Fi equipment and also considering the results of the study on LAA. More progress on LAA system design and specifications is needed to facilitate the progress in ETSI BRAN. 3GPP should continue to follow the principle to have commonalities in LBT design between Wi-Fi and LAA when possible in order to guarantee fair coexistence by design. In this sense, it is proposed to continue the work on the LAA LBT flowchart considering updates made in ETSI BRAN. In particular, the following proposal is made:
Proposal: allow count down during the defer period for the LBT category 4 channel access framework for DL transmission bursts with PDSCH.
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