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1 Introduction

In recent meetings, the issue on how to define the RF requirement for non-contiguous intra-band CA is highly discussed, but the maximum input level for non-contiguous intra-band CA has not been defined until now, so this contribution give some proposals about this issue, and a TP for TR 36.823 is attached for approval.
2 Discussion
One of the most limiting factors for maximum input level is the dynamic range of LNA. In intra-band non-contiguous carrier aggregation, though the UEs have two separate receiver chains (LOs) to narrow down the actual component carrier channel bandwidth, but the front end LNA is still directly exposed to the duplexer according to the approved reference receiver architecture in [1]. Hence, the receiver performance such as the dynamic range of LNA would be impacted by the total power received over the operating band for intra-band non-contiguous CA UEs. So the following proposal 1 is given to define maximum input level for intra-band non-contiguous CA.
Proposal 1: For intra-band non-contiguous carrier aggregation, the maximum input level is defined as a sum of mean power received at the UE antenna port over each component carrier, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel over each component carrier.
In order to keep each CC of the receiver having same performance with R8/9, the maximum input level should remain -25dBm, so the maximum input level of the UE should be up to -22dBm for intra-band non-contiguous CA.

Proposal 2: The maximum input level of the UE should be up to -22dBm for intra-band non-contiguous CA.

3 Conclusion

In this contribution, we proposed how to define the maximum input level for NC intra-band CA and introduced a TP for TR 36.823.
4 Reference
[1] 36.823 v0.3.0, “Evolved Universal Terrestrial Radio Access (E-UTRA); Carrier Aggregation Enhancements; UE and BS radio transmission and reception(Release 11)”
Annex: Text proposal

************************ Start of the text proposal for TR 36.823********************************
6.2.3.x Maximum input level
One of the most limiting factors for maximum input level is the dynamic range of LNA. In intra-band non-contiguous carrier aggregation, though the UEs have two separate receiver chains (LOs) to narrow down the actual component carrier channel bandwidth, but the front end LNA is still directly exposed to the duplexer according to the approved reference receiver architecture in [1]. Hence, the receiver performance such as the dynamic range of LNA would be impacted by the total power received over the operating band for intra-band non-contiguous CA UEs. So the following proposal 1 is given to define maximum input level for intra-band non-contiguous CA.

Proposal 1: For intra-band non-contiguous carrier aggregation, the maximum input level is defined as a sum of mean power received at the UE antenna port over each component carrier, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel over each component carrier.
In order to keep each CC of the receiver having same performance with R8/9, the maximum input level should remain -25dBm, so the maximum input level of the UE should be up to -22dBm for intra-band non-contiguous CA.

Proposal 2: The maximum input level of the UE should be up to -22dBm for intra-band non-contiguous CA.

In order to cover the case where both carriers are received at -25dBm, we assume equal power level for both carriers.

Proposal 3: Two non-contiguous carriers are set to have equal power during the test
************************ End of the text proposal for TR 36.823********************************
************************ Start of the text proposal for TR 36.823 Annex A************************
7.4
Maximum input level

This is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.

7.4.1
Minimum requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4.1-1

Table 7.4.1-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3
MHz
	5
MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-25

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.
NOTE 2:
Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


7.4.1A
Minimum requirements for CA

For intra-band contiguous carrier aggregation maximum input level is defined as a mean power received at the UE antenna port over the aggregated channel bandwidth, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel over each component carrier.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels over each component carrier as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4A.1-1. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2.
For intra-band non-contiguous carrier aggregation with two downlink carriers the maximum input level requirement is – 22 dBm and is defined as a sum of mean carrier powers received at the UE antenna port while both carriers have equal power.  The throughput shall be ≥ 95% of the maximum throughput of the specified reference measurement channel as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) over each carrier. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1A-3.
Table 7.4A.1-1: Maximum input level for intra-band contiguous CA

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	A
	B
	C
	D
	E
	F

	Power in Transmission Aggregated Bandwidth Configuration
	dBm
	
	
	-22
	
	
	

	Note 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1A-1 with PCMAX_L as defined in clause 6.2.5.
Note 2:
Reference measurement channel is Annex A.3.2: 64QAM, R=3/4 variant with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


7.4.1B
Minimum requirements for UL-MIMO

For UE with two transmitter antenna connectors in closed-loop spatial multiplexing, the minimum requirements in Clause 7.4.1 shall be met with the UL-MIMO configurations specified in Table 6.2.2B-2. For UL-MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two transmit antenna connectors.
************************ End of the text proposal for TR 36.823 Annex A************************
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