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In RAN4 #88 in Gothenburg, Sweden we made two proposals in [1].
Proposal 1 
· LAA DL multi-carrier transmissions shall follow the LAA UL multi-carrier transmission structure. So, in case the LAA DL multi-carrier transmission scheme is similar to Wi-Fi type B channel access LAA shall follow the Wi-Fi channel bonded transmission structure. 
· Remove the condition “If the absence of IEEE802.11n/11ac devices sharing the carrier cannot be guaranteed on a long term basis (e.g., by level of regulation), and for this release if the maximum number of unlicensed channels that E-UTRAN can simultaneously transmit on is equal to or less than 4, the maximum frequency separation between any two carrier center frequencies on which LAA S-Cell transmissions are performed should be less than or equal to 62MHz” in TS36.300.

Proposal 2 
Update the condition in TS 36.300 clause 5.7:
“If the absence of IEEE802.11n/11ac devices sharing the carrier cannot be guaranteed on a long term basis (e.g., by level of regulation), and for this release if the maximum number of unlicensed channels that E-UTRAN can simultaneously transmit on is equal to or less than 4, the maximum frequency separation between any two carrier center frequencies on which LAA S-Cell transmissions are performed should be less than or equal to 62MHz” 
to 
“If the maximum number of unlicensed channels that E-UTRAN can simultaneously transmit on is equal to or less than 4 and If the maximum frequency separation between any two carrier center frequencies on which LAA S-Cell transmissions are performed is greater than 62MHz, then the LAA S-Cell transmissions shall be performed using Type A channel access.” 
Note: For ease of reference, the section of the original text that is proposed to be changed is highlighted in yellow and the corresponding proposed change is highlighted in green.
After several offline discussions, three CR’s to 36.104 were approved [2], [3], [4] and 3 LSs to IEEE [5], LS to RAN2 [6] and LS to RAN1 [7] were also approved.
Subsequently in RAN Plenary #81, an LS to RAN4 [8] was released requesting the following:
RAN is requesting RAN4 to re-discuss and clarify the intended behaviour, for the following three cases:
· When the maximum frequency separation between the centre frequencies of the any two carriers on which LAA transmissions are performed is >62MHz 
· When the maximum frequency separation between the centre frequencies of the any two carriers on which LAA transmissions are performed is <=62MHz, including transmission on one or more carriers which are not part of Wi-Fi’s Channel Bonding model, 
· And when the maximum frequency separation between the centre frequencies of the any two carriers on which LAA transmissions are performed is <=62MHz, where all the utilised carriers are part of Wi-Fi’s Channel Bonding model. 
TSG RAN requests this to take place at the next RAN WG4 meetings, and to provide clarified CRs at RAN#82.
This contribution provides further clarification of the intended behaviors for the above mentioned cases
Discussion
Further clarification of the problem
We examine below the coexistence behavior between LAA and Wi-Fi for the following configurations where LAA follows the Type B multi-carrier LBT procedure:
· Carrier separation for LAA transmissions is <62MHz and = 62MHz respectively
· LAA does not follow Wi-Fi channel bonding

Case 1:  LAA carrier separation <62MHz
· Wi-Fi 1: (Carrier 1 = CAT4 LBT, Carrier 2 = 25us LBT)
· LAA: Carrier 1 and 3: Type B LBT.
· Wi-Fi 3: (Carrier 3 = CAT4 LBT, Carrier 4 = 25us LBT)

For Type B, LAA will randomly select one carrier between Carrier 1 and 3 to be the CAT4 LBT carrier. In this case, LAA chooses the Wi-Fi 1 primary as its 25us LBT channel with 50% probability and Wi-Fi 3 primary as its 25us LBT channel with 50% probability.  So, LAA will transmit 50% of the time and Wi-Fi 1 and 3 can transmit the remaining 50% of the time. However, the LAA transmission even though only 40 MHz, will block both Wi-Fi 40 MHz transmissions by occupying both Wi-Fi primaries. 
The same will happen when LAA occupies Carriers 2 & 3, since LAA can gain access on Carrier 2 whenever Wi-Fi 1 is in its (AIFS + random back-off) time. However, in that case, it will shut off transmission of Wi-Fi 3 while restricting the transmission of Wi-Fi 1 to 20 MHz.
Both of the above will clearly be unfair to co-channel Wi-Fi.
Case 2:  LAA carrier separation = 62 MHz
· Wi-Fi 1: (Carrier 1 = CAT4 LBT, Carrier 2 = 25us LBT, Carrier 3 = 25us LBT, Carrier 4 = 25us LBT)
· LAA: Carrier 2 and Carrier 5: Type B LBT.
· Wi-Fi 3: (Carrier 5 = CAT4 LBT, Carrier 6 = 25us LBT, Carrier 7 = 25us LBT, Carrier 8 = 25us LBT)

In this configuration, LAA occupies only Carriers 2 and 5 and attempts Type B access. In this case, it will always gain access to its second channel easily and shut off one Wi-Fi completely while making the other fall back to 20 MHz. So, a 40MHz LAA transmission will block 100MHz of spectrum. This leads to very inefficient channel access and is also clearly unfair to co-channel Wi-Fi. This can be averted if LAA followed Wi-Fi channel bonding.
Way Forward
Given the clarification and examples provided in section 2, there are two possible way forwards to address fair co-existence between Wi-Fi and LAA.
Option 1: Re-approved decisions made in RAN4#88 and endorsed CR’s in [2], [3], and [4].  Send new LS to RAN1, RAN2 accordingly requesting changes to TS 36.300 to eliminate restrictions for LAA combinations and RAN Plenary to clarify our decision and further update IEEE.
Option 2: Do not update 36.104 release 13 and leave the current behavior as is for combinations <= 62 MHz.  Add a note to 36.101 for LAA combinations containing 46a-46d (LAA channel combinations where the center frequencies are > 62 MHz) to highlight that these combinations are not available for release 13 equipment.   Update release 14 and 15 of 36.104 to include the CR changes proposed in [3] and [4].  Remove any restriction for combinations where the separation of the center frequencies between LAA combinations is > 62 MHz.
Send new LS to RAN1, RAN2 accordingly requesting changes to TS 36.300 to eliminate restrictions for LAA combinations and RAN Plenary to clarify our decision and further update IEEE.

Proposals
Given the clarification and examples provided in section 2, there are two proposals to address fair co-existence between Wi-Fi and LAA
Proposal 1 (Preferable): Re-approved decisions made in RAN4#88 and endorsed CR’s in [2], [3], and [4].  Send new LS to RAN1, RAN2 accordingly requesting changes to TS 36.300 to eliminate restrictions for LAA combinations and RAN Plenary to clarify our decision and further update IEEE.
Proposal 2: Do not update 36.104 release 13 and leave the current behavior as is for combinations <= 62 MHz.  Add a note to 36.101 for LAA combinations containing 46a-46d (LAA channel combinations where the center frequencies are > 62 MHz) to highlight that these combinations are not valid for release 13 equipment.   Update release 14 and 15 of 36.104 to include the CR changes proposed in [3] and [4].  Remove any restriction for combinations where the center frequencies between LAA combinations is > 62 MHz. Send new LS to RAN1, RAN2 accordingly requesting changes to TS 36.300 to eliminate restrictions for LAA combinations and RAN Plenary to clarify our decision and further update IEEE.
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