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[bookmark: _Ref301342314]Introduction
In RAN#70, a work item on enhanced Licensed-Assisted Access (LAA) to unlicensed spectrum was approved [1]. The work item listed completion of the support for an LAA SCell with 10 MHz bandwidth among its objectives. While most of the work on this front was envisioned to be in RAN4, RAN1 was also listed as a working group which should consider any possible work in this area. In this contribution we provide our view on the support of this and conclude that there is no need to perform any work in RAN1 on this issue.
[bookmark: _Ref410305256]Discussion
Regional applicability restriction
Appropriate bandwidth for operation of LAA SCells in different bands falls under the jurisdiction of RAN4 and RAN4 can determine the appropriate cases where 10 MHz should be used. Generally, LAA should use 20 MHz channel bandwidths that are roughly aligned with the Wi-Fi channel definitions, as already defined by RAN4, in bands and channels where Wi-Fi also operates. In bands where Wi-Fi is absent or where an extra 10 MHz channel is available in unlicensed spectrum, as may be the case in India, LAA can operate a 10 MHz channel if necessary to utilize the spectrum efficiently. Since LAA is expected to essentially use the same channel bandwidths as Wi-Fi, when coexisting with Wi-Fi, there is no additional work needed to evaluate coexistence. 
LBT parameters

The RAN1 specifications are generally bandwidth agnostic and this is the case for LAA SCells as well. One aspect that was specified explicitly for 20 MHz bandwidths was a term in the calculation of the maximum energy detection threshold which was set to -72 dBm for a 20 MHz bandwidth. However, this is applicable when the absence of Wi-Fi cannot be guaranteed. As discussed in the previous section, the 10 MHz system bandwidth should only be used when it is clear that Wi-Fi is not operating on a carrier with overlapping spectrum. If this condition is satisfied, then the energy detection thresholds are also specified in a way that is bandwidth agnostic.
UL resource allocation
Regarding the number of UL interlaces [2] to use for a 10 MHz LAA SCell, at least the following two factors should be considered: UL transmit power limitation and resource capacity for an interlace.
As discussed in [2], a new interlaced resource allocation is needed for LAA UL SCell to operate efficiently in the presence of power spectral density limits. For most cases the requirement is stated with a resolution bandwidth of 1 MHz. For example, the ETSI 301 893 specs requires 10 dBm/MHz for 5150-5350 MHz. Based on these considerations, we calculate and show the transmit power limitations using different UL resource allocation schemes in Figure 1. It can be observed that using five interlaces in a 10 MHz LAA SCell allows the UE to transmit at higher power when it is located at the cell edge.
Observation 1 Using five interlaces in a 10 MHz LAA SCell allows the UE to transmit at higher power when it is located at the cell edge.
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[bookmark: _Ref442451494]Figure 1 Transmit power limitations based on different UL resource allocation schemes.

Secondly, using five interlaces avoids the resource pruning issues (for an allocation of 7 interlaces) discussed in [2]. As explicitly tabulated in Figure 2, all PRBs for each interlace allocation size can be fully utilized.
Furthermore, using five interlaces in a 10 MHz LAA SCell gives each interlace the same amount of radio resources as an interlace in 20 MHz LAA SCell. This can simplify the LAA specs and implementation significantly and allow the interlace definitions to adhere to the principle of bandwidth agnostic design. For example, in the discussion of PUCCH for LAA [3], it is identified that multiplex UEs can be multiplexed into a single UL interlace. Keeping the resource capacity of an interlace the same regardless of the system bandwidth can thus make the same specs applicable to both 10 MHz or 20 MHz LAA SCells.
Observation 2 Keeping the resource capacity of an interlace the same regardless of the system bandwidth can simplify the LAA specs and implementation significantly.
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[bookmark: _Ref442452279]Figure 2 Example of resource block mapping when using 5 interlaces.


Based on the above analysis and discussion, we propose
Proposal 1 For a 10 MHz LAA UL SCell, a total of 5 interlaces are used.

Conclusion
This document considers whether RAN1 needs to do any work to support 10 MHz system bandwidths for LAA and concludes that no additional work is required. All the work for ensuring support for 10 MHz is to be performed in RAN4. 
We further analyzed the UL resource allocation issues for the 10 MHz LAA SCell and concluded with the following observations and proposal.
Observation 1 Using five interlaces in a 10 MHz LAA SCell allows the UE to transmit at higher power when it is located at the cell edge.
Observation 2 Keeping the resource capacity of an interlace the same regardless of the system bandwidth can simplify the LAA specs and implementation significantly.
Proposal 1 For a 10 MHz LAA UL SCell, a total of 5 interlaces are used.
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