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1. Introduction
In RAN5#54 an AP#54.21 was created after a discussion took place on which CA scenarios are applicable to different Tx & Rx minimum requirements. At the time, the 36.101 [1] requirements were not clear enough for RAN5 to be able clearly identify which of the requirements are applicable to the following Rel-10 CA scenarios:
· Intra-band contiguous CA




-> Intra-band C
· Inter-band CA 





-> Inter-band 1UL
In Rel-11 there are two more scenarios that come with CA Enhancements, which need to be dealt with, but apply starting from Rel-11:

· Intra-band non-contiguous CA



-> Intra-band NC
· Inter-band CA with 2 active UL (i.e. both component carriers)
-> Inter-band 2UL
This discussion paper aims to clarify the Rel-10 minimum requirements against the test cases, identifying which scenarios are applicable to each requirement. 

Rel-11 is left for information to be considered when reviewing the applicability statements and 36.521-2 [2]. 
2. Rel-10 ca minimum requirements vs. test cases
Table 1: Mapping of 36.101 CA requirements in 36.521-1 tests
	36.101 clause
	36.101 clause name
	36.521-1 TC no
	36.521-1 TC name
	Rel-10 CA applicability
	In spec 20/05/2012 ?

	TX Characteristics
	

	6.2.2A
	Transmit power – UE maximum output power for CA
	6.2.2A
	UE Maximum Output Power for intra-band contiguous CA
	Intra-band C
	X

	6.2.3A
	Transmit power – UE maximum output power for modulation / channel bandwidth for CA
	6.2.3A
	Maximum Power Reduction (MPR) for CA
	Intra-band C
	X

	6.2.4A
	Transmit power – UE maximum output power with additional requirements for CA
	6.2.4A
	Additional Maximum Power Reduction (A-MPR) for intra-band contiguous CA
	Intra-band C
	X

	6.2.5A
	Transmit power – Configured transmitted power for CA
	6.2.5A
	Configured UE transmitted power for CA
	Intra-band C
	

	6.3.2A
	Output Power Dynamics – UE Minimum output power for CA
	6.3.2A
	Minimum Output Power for CA
	Intra-band C
	

	6.3.3A
	Output Power Dynamics – UE Transmit OFF power for CA
	6.3.3A
	UE Transmit OFF power for CA
	Intra-band C
	X

	6.3.4A
	Output Power Dynamics – ON/OFF time mask for CA
	6.3.4A
	ON/OFF time mask for CA
	Intra-band C
	

	6.3.5A.1
	Output Power Dynamics – Power control for CA – absolute power tolerance
	6.3.5A.1
	Power Control Absolute power tolerance for intra-band contiguous CA
	Intra-band C
	

	6.3.5A.2
	Output Power Dynamics – Power control for CA – relative power tolerance
	6.3.5A.2
	Power Control Relative power tolerance for intra-band contiguous CA
	Intra-band C
	

	6.3.5A.3
	Output Power Dynamics – Power control for CA – aggregate power control tolerance
	6.3.5A.3
	Aggregate power control tolerance for intra-band contiguous CA
	Intra-band C
	

	6.5.1A
	Transmit signal quality – Frequency error for CA
	6.5.1A
	Frequency error for Intra-band CA
	Intra-band C
	X

	6.5.2A.1
	Transmit signal quality – Transmit modulation quality – EVM
	6.5.2A.1
	Error Vector Magnitude (EVM) for CA
	Intra-band C
	

	6.5.2A.3
	Transmit signal quality – Transmit modulation quality – In-band emissions
	6.5.2A.3
	In-band emissions for intra-band contiguous CA
	Intra-band C
	

	6.6.1A
	Output RF spectrum emissions – Occupied bandwidth for CA
	6.6.1A
	Occupied bandwidth for intra-band contiguous CA
	Intra-band C
	X

	6.6.2.1A
	Output RF spectrum emissions – Out of band emission – Spectrum emission mask for CA
	6.6.2.1A
	Spectrum Emission Mask for intra-band contiguous CA
	Intra-band C
	

	6.6.2.3.2A
	Output RF spectrum emissions – Out of band emission – Adjacent Channel Leakage Ratio – UTRA for CA
	6.6.2.3A
	Adjacent Channel Leakage power Ratio for CA
	Intra-band C
	X

	6.6.2.3.3A
	Output RF spectrum emissions – Out of band emission – Adjacent Channel Leakage Ratio – CA E-UTRA
	Included in 6.6.2.3A
	Included in 6.6.2.3A
	Intra-band C
	X

	6.6.3.1A
	Output RF spectrum emissions – Spurious emissions for CA
	6.6.3.1A
	Transmitter Spurious emissions for CA
	Intra-band C
	X

	6.6.3.2A
	Output RF spectrum emissions – Spurious emission band UE co-existence for CA
	6.6.3.2A
	Spurious emission band UE co-existence for CA
	Intra-band C
	

	6.6.3.3A
	Output RF spectrum emissions – Additional Spurious emissions for CA
	6.6.3.3A
	Additional spurious emissions for CA
	Intra-band C
	

	6.7.1A
	Transmit intermodulation for CA
	6.7A
	Transmit intermodulation for CA
	Intra-band C
	

	RX Characteristics
	

	7.3.1A
	Reference sensitivity power level for CA (QPSK)
	7.3A
	Reference sensitivity level for CA
	Intra-band C

Inter-band 1UL
	X

	7.4.1A
	Maximum input level for CA
	7.4A
	Maximum input level for CA
	Intra-band C
	X

	7.5.1A
	Adjacent Channel Selectivity (ACS) for CA
	7.5A
	Adjacent Channel Selectivity (ACS) for CA
	Intra-band C

Inter-band 1UL
	

	7.6.1.1A
	Blocking characteristics – In‑band blocking
	7.6.1A
	In-band blocking for CA
	Intra-band C

Inter-band 1UL
	X

	7.6.2.1A
	Blocking characteristics – Out-of‑band blocking
	7.6.2A
	Out-of-band blocking for CA
	Intra-band C

Inter-band 1UL FFS
	X

	7.6.3.1A
	Blocking characteristics – Narrow‑band blocking
	7.6.3A
	Narrow band blocking for CA
	Intra-band C

Inter-band 1UL
	X

	7.7.1A
	Spurious response for CA
	7.7A
	Spurious response for CA
	Intra-band C

Inter-band 1UL
	X

	7.8.1A
	Intermodulation characteristics – Wide band intermodulation for CA
	7.8.1A
	Wide band intermodulation for CA
	Intra-band C

Inter-band 1UL
	

	7.10.1A
	Reveiver Image for CA
	7.10A
	Receiver image for CA
	Intra-band C TBD
	X


3. Observations & Proposal
Table 1 shows the applicability of Release 10 CA scenarios in each TX and RX test case. The proposal is to define the test cases by it. 
Additionally, as seen in highlights with yellow color, the current RAN5 TC naming is not consistent anymore with RAN4 TS 36.101 [1] minimum requirement titles. This impacts RAN5 applicability discussion for CA and in particular, how the Release 11 requirements will be defined. It seems at this point, that RAN4 will define any potential CA Enhancement requirements under the same clause numbers as in Release 10. This impacts the ongoing action point AP#54.29 with the following points:

· RAN5 should discuss the approach on defining the test cases separately for each CA scenario (Intra-band C, Inter-band 1UL, Intra-band NC, Inter‑band 2UL, etc) or include each scenario from the same release in same test cases.

· Nokia proposal: Define the test cases separately for each test case and include the type of CA scenario in the TC name (e.g. similarly as 6.2.2A currently has been written). This can be reflected in the CA WP for responsible companies to follow correctly. 

· Taking RAN4 will have requirements for different releases under same general clauses also in TX and RX requirements, the “handling of different releases” becomes an issue and requires a decision on a way forward.

· Nokia proposal: Develop Annex I to accommodate the numbering.

· The applicability statement, in particular in TS 36.521-2 [2], needs a way forward.

· Nokia proposal: If possible, use Intra-band Contiguous, Inter-band 1active UL, Intra-band Non‑contiguous, Inter-band 2 active ULs as applicability identifiers.
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