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1 Introduction
In RAN#71, the CAs including non-contiguous carriers within band 46 for LAA 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. 
We earlier proposed a Rel-13 CR to cover the general Rx requirement for non-contiguous carriers in band 46 [5]; however, the discussion has suggested that it should be introduced in Rel-14, although the requirement for the contiguous carriers in band 46 is already introduced in Rel-13 without any specific CA configuration.
Furthermore, there was a proposal to limit the gap size for the non-contiguous carriers due to UE implementation issue [6]. The issue on the large gap size is discussed in our related paper [7].
In this paper, we discuss the other remaining issues on UE Rx requirement for LAA with non-contiguous sub-blocks and propose the way-forward how to complete the corresponding CAs listed above.
2 Discussion
The CAs under consideration in this paper are the ones already approved in [1-4], i.e., 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. Pcell is on a licensed band. Downlink only Scells are in non-contiguous sub-blocks within band 46.

So far, in TS36.101 Rel-13, the LAA CAs with a single component carrier in band 46 are specified, i.e., CA_1A-46A, CA_2A-46A, CA_3A-46A, CA_4A-46A, CA_7A-46A, CA_41A-46A, and CA_42A-46A are completed. Although two or more contiguous carriers are not specified in the CA configurations, the general RX requirement (ACS, blocking, wideband intermodulation) for such configuration (i.e., 46C, 46D, 46E in band 46 as fallback) is already available in Rel-13. On the other hand, non-contiguous configurations (i.e., 46A-46A, 46A-46C, 46A-46D, etc.) are not specified yet. In the following sub-clauses we discuss how to complete the remaining requirement for the non-contiguous sub-blocks.

2.1 Rx sensitivity

We have a separate contribution to keep the same Rx sensitivity for CA including non-contiguous sub-blocks as the CA including only one component carrier in band 46 [7].
2.2 ACS, In-band blocking and Wideband intermodulation
ACS, In-band blocking, and Wideband intermodulation requirements can be specified for each sub-block in the similar way as the single component carrier or contiguous carriers in band 46. The requirements are applied to each sub-block for in-band and out-of-gap interferers. There shall be enough gap size when we apply an in-band blocker requirement. The blocker placement is relative to the outmost carrier of each sub-block. The general principle about the applicability of non-contiguous sub-block requirement can be found in TS36.101 clause 7.1, which is also applicable to band 46.
For ACS requirement of non-contiguous sub-blocks, a further clarification is required in 7.5.1A (of TS36.101) to point out which requirement is applied to the sub-block with a single component carrier or with two or more contiguous component carriers. For a single component carrier, Table 7.5.1A-0a, Table 7.5.1A-0b and Table 7.5.1A-0c are applied. For contiguous carriers, Table 7.5.1A-4, Table 7.5.1A-5 and Table 7.5.1A-6 are applied.
For In-band requirement of non-contiguous sub-blocks, a further clarification is required in 7.6.1.1A to point out which requirement is applied to the sub-block with a single component carrier or with two or more contiguous component carriers. For a single component carrier, Table 7.6.1.1A-0a and 7.6.1.1A-0b are applied. For contiguous carriers, Table 7.6.1.1A-3 and 7.6.1.1A-4 are applied.

For wide-band intermodulation requirement of non-contiguous sub-blocks, a further clarification is required in 7.6.1.1A to point out which requirement is applied to the sub-block with a single component carrier or with two or more contiguous component carriers. For a single component carrier, Table 7.8.1.1A-0 is applied. For contiguous carriers, Table 7.8.1.1A-2 is applied.
2.3 Out-of-band blocking
Out-of-band blocking requirement for band 46 is currently specified with restriction to certain band combinations and CA configurations. It shall be generalized to other combinations and configurations as well.

In particular, Table 7.6.2.1A-0a in TS36.101 shall be revised by removing the particular CA configurations. Then band combination shall be generic enough to cover band 43 as Pcell. Then the number of component carriers shall be specified up to 5.
2.4 Release independence

CA including non-contiguous sub-blocks in band 46 require additional clarifications in Rel-14 as summarized above. However, there is no obstacle to introduce CAs in release independent manner from Rel-13. All the clarifications above are RAN4 specific. There is no need of Rel-14 signalling or physical layer support. Therefore it is proposed to have release independence from Rel-13.
2.5 Specification impacts

The specification impacts to UE Rx requirements in TS36.101 are presented as a draft CR [8] for the 3DL CAs, also including other CA specific requirements analysed in [9-11]. The requirements are crucial to complete the CAs mentioned in Introduction, i.e., 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. In particular, 3DL CAs shall be the one to be included first. Therefore, we propose that the draft CR [8] is included into the 3DL/1UL big CR for TS36.101.

Once the 3DL/1UL CR is approved including NC CA requirement for band 46, the 4DL and 5DL CAs can be introduced in a big CR without presenting a draft CRs as the specification impacts are clear enough with the TPs provided separately [12-17].

For the release independence, we propose that the revised TS36.307 specifies that LAA CAs with non-contiguous sub-blocks in band 46 is release independent from Rel-13. Noted that CAs with 1UL in licensed band and up to 4DL in band 46 (Total up to 5DL) shall be covered.
3 Conclusion

Proposal 1: General Rx requirements (ACS, In-band blocking, out-of-band blocking and wideband intermodulation) for the non-contiguous sub-blocks in band 46 shall be included in the 3DL/1UL big CR to TS36.101 (Rel-14).

Note: Rx sensitivity is CA specific requirement found in [9-11]. Thus, it will be anyway covered in a big CR.

Proposal 2: LAA CAs (xDL/1UL: x=3,4,5) including non-contiguous sub-blocks in band 46 shall be release independent from Rel-13 and specified in TS36.307.
Once this is completed, any CA categorized in Proposal 2 can be introduced in the same way as other CAs by providing basic TPs, since the specification impacts are well understood without presenting a draft CR.
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