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1 Introduction

In RAN4#AH5, several companies agree the CA TC should be based on TC2 (E-UTRA multi-carrier operation) which is specified in TS 37.141 subclause 4.8.2 [1][2][3]. The CA has a little different with multicarrier. In this paper, we provide a method to select the test case for contiguous CA.
2 Discussion
[3] presents the way forward for the test case:
Test configuration

Proposal 1: For base stations not conforming to 37.141, introduce to 36.141 a generic test configuration which would cover CA and multi carrier operations. Test configuration should be based on TC2 in 37.141.

Proposal 2: For 37.141 TC2 should be applicable also to CA.  For CA operation some modifications might be necessary.

Proposal 3: Only a test configuration according to supported CC combinations and the maximum aggregated channel bandwidth supported by the BS (as declared by the manufacturer) need to be tested.
[2] gives the test configuration for Rx requirements:
●
The aggregated channel bandwidth shall be the declared maximum supported aggregated channel bandwidth.

●
Of all CC combinations supported by the BS, select those with the narrowest E-UTRA carrier at the lower edge. Of the combinations selected in the previous step, select one with the widest E-UTRA carrier at the higher edge. Place the narrowest E-UTRA carrier adjacently to the lower edge of the declared maximum supported aggregated channel bandwidth and the widest E-UTRA carrier adjacently to the higher edge of the declared maximum supported aggregated channel bandwidth. The specified FOffset shall apply.

[4] gives the test configuration for Tx requirements:

●
Select those with the narrowest E-UTRA carrier at the lower edge.

●
Of the combinations selected in the previous step, select one with the widest E-UTRA carrier at the higher edge. 

The TC2 in TS 37.141 v10.1.0 is constructed using the following method:
●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Select the narrowest supported E-UTRA carrier and place it adjacent to the low edge of the RF bandwidth. Place a 5 MHz E-UTRA carrier adjacent to the high edge of the RF bandwidth. The specified FOffset-RAT shall apply. 

●
For transmitter tests, select as many 5 MHz E-UTRA carriers that the BS supports and that fit in the rest of the RF bandwidth. Place the carriers adjacent to each other starting fromthe high RF bandwidth edge. The nominal carrier spacing defined in clause 4.5.1 shall apply. The specified FOffset-RAT shall apply.

●
If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

For test configuration in [4], there are following two points should be considered.

1) The rest of the RF bandwidth has no carrier to fit for transmitter tests.

For the base station output power, Modulation quality, OBW, and transmitter spurious emissions, the test configuration of them should have full carriers.
2) The type and number of carriers should be consistent with the combinations selected.
For the larger maximum bandwidth, the number of carriers based on TC2 in 37.141 will exceed 5. Such as 10+20+20 CA configuration and BS supports 5 MHz E-UTRA carrier, the test configuration based on TC will be 10+5+5+5+5+20. There are 6 carriers in the test configuration. But [5] provide that the Rel-10 signalling should support aggregation of up to 5 DL CCs and 5 UL CCs. So the TC2 in 37.141 isn’t suitable for CA.
The number of carriers with nominal channel spacing will be different from that with minimal channel spacing. The CC combination supported narrowest E-UTRA carrier will contain the maximum number of carriers which the BS support. On one hand, the test case should contain maximum number of carriers for the corner testing. On the other hand, the test case should contain the carrier which the BS supports. So we propose adding the following step.
●
For transmitter tests, select the rest E-UTRA carriers of the combinations selected in the previous step and fit them in the rest of the RF bandwidth. Place the carriers adjacent to each other starting from the high RF bandwidth edge. The carriers are selected in descending bandwidth order from the rest E-UTRA carriers. The nominal carrier spacing and minimal channel spacing defined in clause 4.5.1 shall apply.The specified FOffset shall apply.
Table1 provides the example of possible cc combinations in [2].
Table 1. Example of possible CC combinations as a function of the maximum aggregated channel bandwidth supported by the BS

	Declared Maximum aggregated channel bandwidth supported by the BS

MHz
	CA_1 (only symmetric CA configurations assumed)
	CA_40 (symmetric or asymmetric CA configurations assumed)

	25
	-
	10+15

	30
	15+15
	15+15

10+20

	35
	-
	15+20

	40
	20+20
	20+20

	50
	15+20+15


	20+10+20

10+20+20

15+15+20

15+20+15


Table 2 gives the test case for each aggregated channel bandwidth by using this method.
Table 2. The test case of the maximum aggregated channel bandwidth 

	Declared Maximum aggregated channel bandwidth supported by the BS

MHz
	CA_1 (only symmetric CA configurations assumed)
	CA_40 (symmetric or asymmetric CA configurations assumed)

	25
	-
	10+15

	30
	15+15
	10+20

	35
	-
	15+20

	40
	20+20
	20+20

	50
	15+15+20

	10+20+20


Table 3 proivdes an example of three different 5*CC combinations for 90 MHz aggregation bandwidth [6].
Table 3. CC combinations for 90 MHz CA BW 
	15+20+20+20+15
= 90 MHz
	20+15+20+15+20
= 90 MHz
	20+20+10+20+20
= 90 MHz


By using this method, the test configuration will be 10+20+20+20+20.
By the way, the testing configuration will be an asymmetry allocation if the contiguous CA has different carriers.
3 Conclusion
In this contribution, we propose the following method to select the test case for contiguous CA in 36.141.
●
The aggregated channel bandwidth shall be the declared maximum supported aggregated channel bandwidth.

●
Of all CC combinations supported by the BS, select those with the narrowest E-UTRA carrier at the lower edge. Of the combinations selected in the previous step, select one with the widest E-UTRA carrier at the higher edge. Place the narrowest E-UTRA carrier adjacently to the lower edge of the declared maximum supported aggregated channel bandwidth and the widest E-UTRA carrier adjacently to the higher edge of the declared maximum supported aggregated channel bandwidth. The specified FOffset shall apply.

●
For transmitter tests, select the rest E-UTRA carriers of the combinations selected in the previous step and fit them in the rest of the RF bandwidth. Place the carriers adjacent to each other starting from the high RF bandwidth edge. The carriers are selected in descending bandwidth order from the rest E-UTRA carriers. The nominal carrier spacing and minimal channel spacing defined in clause 4.5.1 shall apply.The specified FOffset shall apply.
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