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Introduction
This is a discussion paper on certain CA band configurations that include band 46 (the unlicensed LAA band) that are in violation of a RAN1 agreement on LAA multi-carrier transmissions. There has been an email discussion on this topic among different companies and this contribution provides a way forward proposal to resolve the issue.
There is a RAN1 agreement on LAA which requires that if the maximum number of carriers that LAA can simultaneously transmit is <= 4, the maximum frequency separation between the center frequencies of any two carriers should be <= 62MHz. This agreement has been captured in section 5.7 of [1]. This condition was put in order to ensure fair coexistence with Wi-Fi.
It has however come to notice that some of the LAA CA band combinations for Intra-band non-contiguous CA and inter-band CA in [2] do not consider the above condition.
This contribution proposes a way forward to resolve this conflict.
Discussion
Description of the problem
There is a RAN1 agreement in LAA that if the maximum number of channels that LAA can simultaneously transmit is <= 4, the maximum frequency separation between the center frequencies of any two carriers should be <= 62MHz. The reason for this agreement is to ensure fair coexistence with Wi-Fi multi-carrier transmissions that use a fixed “channel bonded” structure as shown below. For example, the following is the Wi-Fi channel structure used in 5 GHz in EU (as described in section 4.2.7.3.2.3 of [3]):
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This structure ensures the following: 
1. Concurrent transmissions of the same bandwidth from two Wi-Fi nodes are either completely overlapping or completely disjoint. 
2. All co-channel Wi-Fi nodes get similar priority to access their primary/secondary channels. 
· Note that in Wi-Fi, the channel access scheme for the secondary channel(s) is relaxed compared to the channel access scheme for the primary channel; i.e. full CCA with exponential backoff is performed only on the primary channel while the secondary channel(s) perform only a fixed CCA with duration of 25us.

The following are the adverse consequences to Wi-Fi if LAA was allowed to carrier aggregate channels in an unrestricted manner while using the CCA scheme similar to Wi-Fi. This is known as Type B channel access in LAA (section 15.1.5 of [5]):
1. LAA multicarrier transmission of a given bandwidth can restrict Wi-Fi multicarrier transmissions over a much wider band. For example, if one 80 MHz LAA transmission consisting of four 20 MHz carriers is allowed in an unrestricted non-contiguous manner, it can block transmissions on two Wi-Fi 80 MHz channels or four Wi-Fi 40 MHz channels, even though it uses only 80 MHz of the total 160 MHz spectrum. On the contrary, as noted earlier, Wi-Fi multicarrier transmission on 80 MHz can block other Wi-Fi multicarrier transmissions only over the given 80 MHz and no more. 
2. LAA can choose multiple primary Wi-Fi channels to carrier aggregate and also to use them as its own secondary channels. This will result in unfair priority sharing between Wi-Fi and LAA. 

To prevent this situation, a condition was put for LAA multi-carrier transmission such that for carriers <= 4, the transmissions will be restricted to within an 80 MHz span. The condition in [1] “the maximum frequency separation between any two carrier center frequencies on which LAA SCell transmissions are performed should be less than or equal to 62MHz” ensures this.
Please also note that multi-carrier transmissions of LAA UL not only have to follow the above condition, they additionally have to transmit on Wi-Fi bonded channels in case the channel access is similar to Wi-Fi. This is specified in section 5.7.4 of [4]. 
In view of the above, especially since it relates to fair coexistence of LAA with Wi-Fi, the intra-band non-contiguous CA or inter-band CA options for LAA must consider the condition specified in [1]. However, this will also rule out LAA operations, both DL and UL, in certain band combinations such as CA_2A-46A-46D, CA_4A-46A-46D, CA_46A-46D-66A, as these band combinations will never be able to satisfy this condition.

Way Forward
In this section we propose a Way Forward that will allow LAA operation in the band combinations specified above, while also being fair to co-channel Wi-Fi. 
1. Fair coexistence with Wi-Fi is achieved if multi-carrier LAA operations follow the channel bonded multi-carrier transmission scheme of Wi-Fi only if the corresponding LAA multi-carrier channel access scheme is similar to Wi-Fi. 
2. LAA has another multi-carrier channel access scheme where it performs full CCA on each carrier that it intends to transmit. This is known as Type A channel access in the LAA specification (section 15.1.5 of [5]). LAA does not need to follow the channel bonded multi-carrier transmission scheme if it uses Type A channel access.  
3. The above condition is also specified in the ETSI harmonized standard for 5 GHz [3], which mandates that LAA multi-carrier transmissions (both DL and UL) follow Wi-Fi channel bonding only if the LAA channel access is similar to Wi-Fi (Type B in [5] or Option 2 in the ETSI harmonized standard [3]). LAA multi-carrier transmission need not follow Wi-Fi channel bonding if the channel access is Type A or Option 1 in the ETSI harmonized standard.
4. The above condition has been specified for LAA UL, in that channel bonded multi-carrier transmission for LAA UL is only required for Type A channel access.  
5. So, what is actually required is to specify the same channel bonding condition for LAA DL as exists for LAA UL and in line with the ETSI regulations when the multi-carrier CCA scheme is similar to Wi-Fi (LAA Type B/ ETSI harmonized standard Option 2). This would provide a way forward to utilize the LAA band combinations in question by ensuring that the multi-carrier CCA scheme used by LAA DL is Type A in these band combinations. This will also be fair to Wi-Fi.
Proposals
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 as specified in [5]) LAA shall follow the Wi-Fi channel bonded transmission structure. This is also mandated by ETSI [3].
Proposal 2: If Proposal 1 is accepted, the condition “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 SCell transmissions are performed should be less than or equal to 62MHz” in [1] shall be removed.
[bookmark: _GoBack]Proposal 3: If Proposal 1 is not accepted, the CA band configurations in band 46 for LAA in [2] that do not satisfy the condition in Proposal 2 shall be removed.
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