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1 Introduction

During Rel-13 LAA, followings were agreed for LAA operation when the DL transmission burst is greater than the maximum channel occupancy, especially for Japan.

Agreements:
· Note: In Japan on 5 GHz unlicensed carrier, the maximum continuous transmission time after sensing the channel to be idle is limited to 4ms by regulation.

· For LAA operation in Japan, when the DL transmission burst is greater than 4 ms, the eNB may do the following:

· After the initial 4 ms of the DL transmission burst, the eNB can sense the channel to be idle for a single continuous interval of duration 34 µs before immediately continuing its transmission with the maximum continuous transmission time limit. 

· The total sensing time and the transmission time should not be more than the  MCOT + floor(MCOT/4ms )*34 µs  where MCOT is the maximum channel occupancy time corresponding to the LBT priority class used for accessing the channel.
· Note that if Japan regulation will change, above agreements needs to be changed

However, the total sensing time and the transmission time provided in the current specifications and the equation of above agreement is not correctly captured the intention of the discussion. In this contribution, we discuss the issue and possible solution to resolve the issue. A draft CR including corrections is provided in a companion contribution [3].
2 Discussion
During Rel-13 LAA, LAA operation when the DL transmission burst is greater than the maximum channel occupancy time had been discussed and agreed to follow analogous behavior as specified in [2] 

“In certain regulatory domains, channel sensing needs to be done at periodic intervals (for example, in Japan, this period is 4 ms). This means that the duration of a TXOP in these regulatory domains might not be more than this periodic interval. If longer durations are desired, then the TXOP holder needs to sense the channel at least once in the limit imposed in the regulatory domain, by waiting for at least for the duration of one PIFS during which it senses the channel. If it does not detect any energy, it may continue by sending the next frame. In other words, the total TXOP size assigned should include an extra time allocated (i.e., n × aSlotTime, where n is the number of times the STA needs to sense the channel and is given by Floor(TXOP limit/limit imposed in the regulatory domain). 34The TID value in the QoS Control field of a QoS Data+CF-Poll frame pertains only to the MSDU or fragment thereof in the Frame Body field of that frame. This TID value does not pertain to the TXOP limit value and does not place any constraints on what frame(s) the addressed STA may send in the granted TXOP.”
For example, in case of DL transmission burst limit is 5ms, after initial 4ms of DL transmission burst (e.g. Japan), AP/STA could continue its transmission until the DL transmission burst limit if the channel is sensed to be idle for a single continuous interval of duration 25us (i.e. n=1) before immediately continuing its transmission. 
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Similarly, the required sensing interval to continue its transmission after initial 4ms transmission would be 34us (i.e. n=2) for 8ms of DL transmission burst limit

Based on the above observation, it was specified in clause 15.1.1 of TS36.213 [1] for LAA operation in Japan when the DL transmission burst is greater than 4 ms, the eNB may do the following
· For LAA operation in Japan, if the eNB has transmitted a transmission after 
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However, according to current specification, the required sensing interval to continue its transmission until the DL transmission burst limit is 34us for 8ms DL burst length, but total sensing and transmission time becomes 8ms + 64us according to equation specified. In this case, some implementation may use this additional 34us for additional sensing. 


[image: image8]
Therefore, some clarification or correction would be needed to capture it correctly.
Proposal: Correction on the equation for required sensing time and transmission time in clause 15.1.1 of TS36.213 as follows
· For LAA operation in Japan, if the eNB has transmitted a transmission after 
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in step 4 of the procedure above, the eNB may transmit the next continuous transmission, for duration of maximum 
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3 Conclusions
In this contribution, the ambiguity issue for total sensing and transmission time was discussed. According to analysis, the following proposal is obtained
Proposal: Correction on the text in clause 15.1.1 of TS36.213 as follows
· For LAA operation in Japan, if the eNB has transmitted a transmission after 
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in step 4 of the procedure above, the eNB may transmit the next continuous transmission, for duration of maximum 
[image: image16.wmf]j

T

=4 msec, immediately after sensing the channel for at least a sensing interval of 
[image: image17.wmf]ë

û

j

mcot

f

T

/

T

T

+

usec, if the power detected by the eNB during 
[image: image18.wmf]ë

û

j

mcot

f

T

/

T

T

+

 is less than 
[image: image19.wmf]Thresh

X

, and if the total sensing and transmission time is not more than 
[image: image20.wmf]ë

û

j

mcot

f

mcot

T

/

T

T

T

1000

+

+

×

 µsec.

References
[1] TS 36.213 v13.0.1, Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures (Release 13).
[2] IEEE Std 802.11-2012, Part II: Wireless LAN MAC and PHY Specifications

[3] R1-160514, Correction on total sensing and transmission time for Japan, Samsung
PAGE  
2

[image: image1][image: image21.png]TXOP limit =8ms + 2 x 34us
A

—
LBT fail  34us

Additional LBT?

Access after successful
random backoff



_1516261415.unknown

_1509643623.unknown

_1516100560.unknown

_1516100578.unknown

_1516099925.unknown

_1509643600.unknown

_1509643540.unknown

_1509643590.unknown

_1508009215.unknown

_1507903533.unknown

