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1. Introduction
During the last RAN4 meeting held in Anaheim (RAN4#77) UE [1] and BS [2] CRs were agreed in the last minutes of the meeting. However, in agreed CR (and in specification) there are open issues, which require additional considerations. BS CR [2] considers channel access procedures into TS 36.104 in clause 9 [3] for Band 46.
In this contribution, we discuss and propose way forward on BS channel access procedures for Band 46.
2. Discussion
In this section, we discuss channel access procedures for Licensed Assist Access operation in Band 46. 
As discussed in [4] LBT mechanism is important for LAA operation to allow fair spectrum sharing across different technologies operating in the same unlicensed band.

Several issues in agreed CR [2] are with TBD:

· Value of energy detection threshold,
· Value of maximum channel occupancy time,
· Value of probability, which the base stations shall be able to assess whether the medium is busy or idle, using channel access procedure with channel access parameters.
It was agreed in [5] that energy detection threshold and maximum channel occupancy time depend on RAN1. Values of energy detection threshold and maximum channel occupancy time were agreed in RAN1, thus RAN4 should use RAN1 agreements, which are capture in TS 36.213: 

Energy detection threshold:
An eNB accessing a channel on which LAA Scell(s) transmission(s) are performed, shall set the energy detection threshold (
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is determined as follows:

-
If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation) then:
-

[image: image4.wmf]max

Thresh_max

10,

min

r

TdB

X

X

+

ìü

=

íý

îþ


-

[image: image5.wmf]r

X

 is Maximum energy detection threshold defined by regulatory requirements in dBm when such requirements are defined, otherwise 
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Otherwise,
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Where:

-
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= 10dB for transmission(s) including PDSCH;

-
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= 5dB for transmissions including discovery signal transmission(s) and not including PDSCH;

-
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 = 23 dBm;

-

[image: image11.wmf]TX

P

 is the set maximum eNB output power in dBm for the carrier;

-
eNB uses the set maximum transmission power over a single carrier irrespective of whether single carrier or multi-carrier transmission is employed
-
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-
BWMHz is the single channel bandwidth in MHz.

Maximum channel occupancy time:

The eNB shall not continuously transmit on a channel on which the LAA Scell(s) transmission(s) are performed, for a period exceeding
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 as given in Table 15.1.1-1.
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 , if the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation), 
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Table 15.1.1-1: Channel Access Priority Class
	Channel Access Priority Class (
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	allowed 
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	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

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

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


Proposal 1: RAN4 should use RAN1 agreements captured in TS 36.213 on energy detection threshold and maximum channel occupancy time as shown below:
9.1.1
Channel access parameters

Channel access related parameters for PDSCH are listed in Table 9.1.1-1.

Table 9.1.1-1: Channel access parameters for PDSCH

	Parameter
	Unit
	Value

	LBT measurement bandwidth
	MHz
	20

	Maximum energy detection threshold
	dBm/MHz
	-
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Where:

-
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= 10dB for transmission(s) including PDSCH;

-

[image: image26.wmf]A

T

= 5dB for transmissions including discovery signal transmission(s) and not including PDSCH;

-
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 is the set maximum eNB output power in dBm for the carrier;

-
eNB uses the set maximum transmission power over a single carrier irrespective of whether single carrier or multi-carrier transmission is employed
-
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BWMHz is the single channel bandwidth in MHz.



	Maximum channel occupancy time
	ms
	8


From the above mentioned values, probability, which the base stations shall be able to assess whether the medium is busy or idle, using channel access procedure with channel access parameters requires RAN4 decision. These probability value will be use in test specification, as a measure if device should be able to perform the energy detection to access the channel within a certain accuracy level. For a Wi-Fi this probability is 90% [6]. We propose to use in LBT procedure  for  Licensed Assist Access same value 90% for probability which base station should be able to assess whether the medium is busy or idle.
Proposal 2: The Base Station shall be able to assess whether the medium is busy or idle with at least 90% probability.
3. Conclusion

In this contribution, we discuss and propose way forward on BS channel access procedures for Band 46. Taking into account above discussion, we made following proposal:
Proposal 1: RAN4 should use RAN1 agreements captured in TS 36.213 on energy detection threshold and maximum channel occupancy time as shown in table 9.1.1-1 in section 2.
Proposal 2: The Base Station shall be able to assess whether the medium is busy or idle with at least 90% probability.
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