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1 Introduction
In this paper we discuss 2UL CA requirement for CA_n257M and its fallback CAs.
2 Discussion
The EN-DC combo for LTE band 66 and NR band n257 for the configuration of 1 CC in LTE and 1CC in NR, i.e., DC_66A_n257A, was completed in March [2-5] and now included in TS 38.101-3 [1]. 
The new EN-DC combo work for multiple number of CCs in NR band n257 was agreed in RAN#79 and included in the revised WID of NR work item [6]. For the first step to specify intra-band NR CA requirement for n257, the fallback group 3 of countiguous CA is included, which is based on up to 8 carriers of up 100MHz channel bandwidth represented by CA bandwidth class G, H, I, J, K, L, and M for 2, 3, 4, 5, 6, 7, and 8 carriers respectively.
Because of wide aggregated bandwidth in DL in Fallback group 3 up to 800MHz for BW class M, it is crucial to support UL CA becaue 1 UL with 100MHz channel bandwidth is not expected sufficient to for 8 DL. 
Observation 1: 1 UL is not sufficient for CA BW class M (8x100MHz).
Proposal 1: At least UL CA bandwidth class G (2x100MHz) shall be specified in Rel-15.
In the following table, the 2 UL CA requirement that needs to be specified in TS 38.101-2 are summarized.
	Requirement
	analysis

	UE maximum output power for CA
	It is reasonable to assume the same maximum output power as 1UL. The power reduction specific to 2UL (if any) can be included in MPR.

	UE maximum output power for modulation / channel bandwidth for CA
	Although 1 UL MPR is not finalized yet for FR2, we encourage companies to continue to study 2 UL cases to comple the requirment in Rel-15.

	Configured transmitted power for CA
	FFS

	Minimum output power for CA
	It is reasonable to apply the single carrier requirement for each CC (like done in E-UTRA).

	Transmit OFF power for CA
	It is reasonable to apply the single carrier requirement for each CC (like done in E-UTRA).

	Transmit ON/OFF time mask
	It is reasonable to apply the single carrier requirement for each CC (like done in E-UTRA).

	Frequency Error for CA 
	It is reasonable to apply the single carrier requirement for each CC (like done in E-UTRA).

	Transmit modulation quality for CA
	The carrier leakge and inband emission is already included in TS36.101-2 6.4A. This should be further checked as this part was not reviewed properly. EVM requirement should be per CC basis.

	Occupied bandwidth for CA
	The occupied bandwidth shall be based on the aggregated bandwidth.

	Spectrum emission mask for CA
	The OOB boundary is already based on SM.329. 250% rule should be based on the aggregated bandwidth.
We introduced NR CA for FR2 to ease the implementation issues. The unwanted emission should still follow the same requirement as the corresponding single carrier requiremenet.
For example, the emission mask for 200MHz single carrier should be reused to NR CA 2x100MHz (CA BW class G) based on the aggregated channel bandwidth.

	Adjacent Channel Leakage Ratio for CA
	We introduced NR CA for FR2 to ease the implementation issues. The coexistence requirement should still follow the same requirement as the corresponding single carrier requiremenet.
For example, ACLR for 200MHz single carrier should be reused to NR CA 2x100MHz (CA BW class G) based on the aggregated channel bandwidth.

	Spurious emissions for CA
	The OOB boundary is already based on SM.329. 250% rule should be based on the aggregated bandwidth.
We introduced NR CA for FR2 to ease the implementation issues. The unwanted emission should still follow the same requirement as the corresponding single carrier requiremenet.
For example, the spurious emissions for 200MHz single carrier should be reused to NR CA 2x100MHz (CA BW class G) based on the aggregated channel bandwidth.



Proposal 2: For Minimum output power, Transmit OFF power, ON/OFF time mask, EVM, and Frequency Error, the requirement for UL CA is per CC basis.
Proposal 3: For occupied bandwidth, emission mask, ACLR, and Spurious emsison, the requirement for UL CA is per aggregated bandwidth basis.
Observation 2: Further analysis on 2UL MPR requirement is needed.

2 Conclusion
In this paper UL CA requirement for n257 has been discussed. The conclusions are summarized in the following.
Observation 1: 1 UL is not sufficient for CA BW class M (8x100MHz).
Proposal 1: At least UL CA bandwidth class G (2x100MHz) shall be specified in Rel-15.
Proposal 2: For Minimum output power, Transmit OFF power, ON/OFF time mask, EVM, and Frequency Error, the requirement for UL CA is per CC basis.
Proposal 3: For occupied bandwidth, emission mask, ACLR, and Spurious emsison, the requirement for UL CA is per aggregated bandwidth basis.
Observation 2: Further analysis on 2UL MPR requirement is needed.
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