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1 Introduction
In RAN#71, the CAs including non-contiguous carriers within band 46 have been included in the basket WI. In 3DL/1UL WID, CA_2A-46A-46A, CA_4A-46A-46A and CA_46A-46A-66A are included [1]. In 4DL/1UL WID, CA_2A-46A-46C, CA_4A-46A-46C and CA_46A-46C-66A are included [2]. In 5DL/1UL WID, CA_2A-46A-46D, CA_4A-46A-46D and CA_46A-46D-66A are included [3]. In addition, in the intra-band WID [4] 46A-46A, 46A-46C, and 46A-46D are included as virtual fall-back configurations, since such CA cannot be used since band 46 is only used as Scell intended for LAA operation. 
In RAN4#78 meeting, there was a proposal to limit the gap size for the non-contiguous carriers due to UE implementation issue [5]. In this paper, we discuss the issue and propose a way-forward.
2 Discussion
2.1 Necessity of non-contiguous allocation
The spectrum used by LAA is as wide as 775MHz. The frequency range is from 5150 to 5925 MHz shown in Figure 1. There is a gap in 5350-5470MHz, which is not available in any region. Those frequencies available to LAA are unlicensed and some carriers may be already occupied by other Wi-Fi or LAA systems. Therefore, it is not guaranteed which part of the spectrum can be used for LAA. In order to maximize the spectrum efficiency of LAA, the best possible carriers should be selected for the access points among all the possible carriers available, which are not always contiguous. Therefore, it is useful to introduce the non-contiguous carrier aggregation in band 46. Furthermore, the CA configurations for the UE shall also be selected among all the possible CA configurations based on the UE capability. It is not desirable to limit the gap size for the non-contiguous carriers in band 46, since the accessible channels are not always close each other.
Observation 1: It is useful to introduce the non-contiguous carrier allocation in band 46 to maximize the spectrum efficiency of LAA. Furthermore, it is not desirable to limit the gap size for the non-contiguous carriers in band 46.

Figure 1 Band 46 spectrum allocations
2.2 LNA issue for non-contiguous carriers

The bandwidth of band 46 is quite wide (5925-5150=775MHz). The implementation difficulty of the LNA has been pointed out to support the non-contiguous carriers with a large gap size. [5]
Depending on the UE implementations, it may not be possible to achieve LNA characteristic over all the frequency range simultaneously. In that case, the noise figure may increase for the non-contiguous carrier allocations compared with the single carrier allocation in band 46.
2.3 Possible spec impacts
The intra-band non-contiguous CAs of band 2, 3, 7 and 25 have introduced the relaxation of REFSENS, RIBNC, for various CA bandwidths and gap settings, Wgap. (See Table 7.3.1A-3 of TS36.101.)  The relaxation is introduced due to a narrow gap between uplink and downlink, thus the additional desensitization is introduced when the downlink carriers are close to the uplink carrier.

Those parameters, Wgap and  RIBNC, would be useful to specify the desensitization due to a large gap as well for band 46. A similar table as Table 7.3.1A-3 can be introduced to define the desensitization if such is needed for a large Wgap.
2.4 Proposal

We understand that the introduction of RIBNC and Wgap for non-contiguous carriers may be useful to certain UE implementations to allow performance degradation in REFSENS. However, band 46 is unlicensed and shared with Wi-Fi. Inconsistent performance among CA configurations due to the trade-off of the spectrum efficiency and CA implementation in UE is not encouraged. Therefore, we propose no RIBNC for band 46.
Proposal 1: It is proposed to keep the same RX sensitivity for the non-contiguous carrier configurations as the single component carrier configurations in band 46.
For those CA configurations in WIDs [1-4] (CA_2A-46A-46A, CA_4A-46A-46A, CA_46A-46A-66A CA_2A-46A-46C, CA_4A-46A-46C, CA_46A-46C-66A, CA_2A-46A-46D, CA_4A-46A-46D and CA_46A-46D-66A), the Rx sensitivity of band 46 component carriers shall be -90dBm. This is the same as already specified in Table 7.3.1A-0eA and Table 7.3.1A-0eB of TS 36.101 for other inter-band CAs, i.e., CA_1A-46A, CA_2A-46A, CA_3A-46A, CA_4A-46A, CA_7A-46A, CA_41A-46A, and CA_42A-46A.
If a certain UE implementation is not possible, we may possibly introduce a UE capability option to limit the gap size, Wgap. It could be introduced in RRC signalling in RAN2 or in CA configurations in RAN4 specs. However, this would be a last resort in our view. The support of non-contiguous CA is optional in UE, so it is not recommended to fragment the UE capability further. We propose that those CAs are specified in generic way without limitation in Wgap.
Proposal 2: No limitation to Wgap is introduced in the spec.

3 Conclusion

Observation 1: It is useful to introduce the non-contiguous carrier allocation in band 46 to maximize the spectrum efficiency of LAA. Furthermore, it is not desirable to limit the gap size for the non-contiguous carriers in band 46.
Proposal 1: It is proposed to keep the same RX sensitivity for the non-contiguous carrier configurations as the single component carrier configurations in band 46.
Proposal 2: No limitation to Wgap is introduced in the spec.

We also provide a discussion paper on other aspects of these CAs and draft CR in the companion papers [6, 7].
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