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1 Introduction
In RAN4#72bis meeting the way forward for minimum channel spacing for UE demodulation is agreed in [1] as following.

· Test configurations are proposed as following for alignment purpose with 20+20MHz for 2 CCs and 20+20+20MHz for 3 CCs.
· Option 1: Reuse single carrier test configuration as R.9 TDD to check TP performance as following
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration

	15
	20 MHz
	R.9 TDD
	OP.1 TDD
	EVA5
	1x2 Low


· Option 2: Reuse current SDR test configuration to check TP performance. 
· Other options are not precluded.
· System acquisition should be guaranteed by test procedure
· Applicability rule for 2 or 3 CCs with minimum channel spacing is FFS.

· Companies are encourage to provide simulation results with single carrier, CA with 2 CCs and CA with 3 CCs with nominal, and minimum channel spacing.
In this contribution we further discuss the test configuration and provide test proposals with simulation results.

2 Discussion
Instead of the nominal channel spacing as 19.8MHz for 20MHz bandwidth a minimum spacing as 18.3MHz can be used in intra-band contiguous CA on Band 41 to match the operator’s band allocations. Rather than specifying an RF test with a wanted signal near the sensitivity level and with a low code rate, it’s agreed to verify the functionality by one demodulation performance test. As with smaller channel spacing the ACI (adjacent channel interference) could be more crucial under high SNR conditions so the tests should use a high code rate like 64QAM to end up at a SNR level in 18~20dB. 
There are 2 options proposed above for the demodulation tests for minimal channel spacing.

Option 1 from the way forward  is to reuse the single carrier test configuration which is the test fitting the required profile targeting at high SNR level with a high code rate and the expected SNR requirement at 70% maximum TP which is 17.6dB and 17.7dB for FDD and TDD respectively. Here an external noise as -98 dBm/15kHz is used as a commonly used test configuration for demodulation test which is also good to be used here since in this way it’s easier to target at a stable SNR level.
Option 2 is to reuse the CA SDR tests with the purpose to check the maximum TP, where the SDR test also target at high SNR level under AWGN channel. 
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Figure 2 TP with intra-band contiguous TDD CA with 20+20MHz and UE Category 5~10 with Option 1
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Figure 4 TP with intra-band contiguous TDD CA with 20+20MHz and UE Category 5~10 with Option 2
Figure 1 and 2 show the absolute TP for TDD with 2 CCs with Option 1 and 2 respectively with single carrier, intra-band contiguous CA with nominal channel spacing and intra-band contiguous CA with minimum channel spacing. The UE category for CA is 5~10 in order to avoid performance loss due to limited buffer size. 
From the results we can see there is no obvious difference between single carrier and CA with nominal or minimum channel spacing for both options. With a proper RF solution, when under the condition of option 2 and adjacent carriers with same level of power, it is expected to have very small difference between nominal and minimum channel spacing. 

Observation 1: No obvious performance difference is observed between single carrier and CA with nominal or minimum channel spacing. This is valid for both Option 1, reuse single carrier configuration, and Option 2, reuse SDR CA tests.
But as stated above with the standard external interference level, Option 1, it’s easier to target at a stable SNR level, and hence the test is more accurate and serves its purpose better. Based on the results it’s feasible to reuse the existing single carrier test configuration and apply it to CA intra-band contiguous CA for both FDD and TDD. From our results we can also draw the conclusion that the same SNR requirement as for single carrier can be reused for CA with minimum channel spacing. In order to confirm our observation and have a proposal with many participants in RAN4 we would like to see results from other companies too.

In summary we have the following proposals for the demodulation tests for intra-band contiguous CA with minimum channel spacing.

Proposal 1: Test configurations are confirmed for TDD 20+20MHz and 20+20+20MHz intra-band contiguous CA with minimum channel spacing as following
· Reuse single carrier test configuration as below
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration

	15
	20 MHz
	R.9 TDD
	OP.1 TDD
	EVA5
	1x2 Low


· System acquisition should be guaranteed by test procedure
Proposal 2: Single carrier requirement can be reused for CA with minimum channel spacing. 

Proposal 3: Applicability rule for 2 or 3 CCs with minimum channel spacing is to only apply the test with 20+20MHz for 2 CCs or 20+20+20MHz for 3 CCs.

Proposal 4: The test structure for normal demodulation tests for 3 CCs should be applied to the tests for 2 or 3 CCs with minimum channel spacing.
3 Conclusions

In this contribution we further discuss the test configuration of UE demodulation tests for intra-band contiguous CA with minimum channel spacing and provide simulation results. The observation and proposals are the following.
Observation 1: No obvious performance difference is observed between single carrier and CA with nominal or minimum channel spacing. This is valid for both Option 1, reuse single carrier configuration, and Option 2, reuse SDR CA tests.

Proposal 1: Test configurations are confirmed for TDD 20+20MHz and 20+20+20MHz intra-band contiguous CA with minimum channel spacing as following
· Reuse single carrier test configuration as below
	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration

	15
	20 MHz
	R.9 TDD
	OP.1 TDD
	EVA5
	1x2 Low


· System acquisition should be guaranteed by test procedure
Proposal 2: Single carrier requirement can be reused for CA with minimum channel spacing. 

Proposal 3: Applicability rule for 2 or 3 CCs with minimum channel spacing is to only apply the test with 20+20MHz for 2 CCs or 20+20+20MHz for 3 CCs.

Proposal 4: The test structure for normal demodulation tests for 3 CCs should be applied to the tests for 2 or 3 CCs with minimum channel spacing.
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