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1. Introduction
In RAN4 meeting #57 held in Jacksonville, FL the method how to define REFSENS for intra-band CA was agreed [1]. This agreement was introduced to 36.101 with [2].
In Austin meeting #58 AH there were several proposals [3][4][5] for UL Scc allocation size during REFSENS but no conclusion were reached. This contribution is a revision of [3] and takes into account also results of [4], results from [5] are omitted because those were not based on simulations or measurements. 
2. Discussion

Based on studies presented on [3] and [4] we are proposing that the SCC allocation size for 100+100 RB configuration is 50 and for 75+75 RB configuration allocation size is 75.

Following text is proposed to add into TR 36.807 section 7.3.1A and Annex B section 7.3.1A.

****************************** Start of TP to TR 36.807 Section 7.3.1***********************

7.3
Reference sensitivity power level

The current reference sensitivity power level REFSENS is the minimum mean power applied to both the UE antenna ports at which the throughput shall meet or exceed the requirements for the specified reference measurement channel

For LTE-A

· Should this be applicable to all ports

· Sensitivity defined per single CC or multiple CC. 

Requirement that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna)

5) CPE (Customer Premises equipment
The REFSENS requirement for Intra-band contiguos carrier aggregation is defined in following manner.

1. One additional REFSENS test for intra-band CA and the UL allocation depends on UL-DL separation. 

2. Tx power is Pumax for both cases. 

3. The SCC is in same position always. 
4. Equal PSD for PCC and SCC

5. No MSD requirement
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Figure 7.3-1 REFSENS requirement concept for intra-band contiguous CA
Table 7.3-1 specifies the maximum number of allocated uplink resource blocks for which the intra-band CA reference receive sensitivity requirement must be met.. The PCC allocation follows Table 7.3.1-2 in 36.101 Rel-9. SCC and PCC transmission forms a contiguous allocation. 
PCC and SCC TX–RX frequency separations follow the specification in Subclause 5.7.4 for carrier aggregation.
Table 7.3-1: Intra-band CA uplink configuration for reference sensitivity
	CA Band / Aggregated channel bandwidth / NRB / Duplex mode

	CA Band
	100RB+50RB
	75RB+75RB
	100RB+100RB
	Duplex Mode

	CA_1C
	n/a
	n/a
	PCC
	SCC
	PCC
	SCC
	FDD

	
	n/a
	n/a
	75
	TBD
	100
	TBD
	

	CA_40C
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	100
	100
	

	NOTE:


1. The carrier centre frequency of SCC in the UL operating band is configured closer to DL operating band.
2. The transmitted power over both PCC and SCC shall be set to PUMAX as defined in clause 6.2.5.
3. The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 



The desensitization of CA_1C DL Pcc and Scc were studied as a function of UL Scc allocation size when UL Pcc was always fully allocated. This is the case 4 presented in figure 7.3-1. 

Simulation assumptions were as below.

· PA operating point REL-8 20 MHz CC UTRAACLR1=33 dBc with Pout = 22 dBm

· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

· NF = 9 dB

· IIP2 = +56 dBm

· IIP3 = - 10 dBm

· Pcc allocation = Full

Simulations were performed with three different PA models and the results are presented on Figures 7.3-2 and 7.3-3. Results are bit noisy especially when the desense is small. This is caused by the fact that simulations were performed by running a signal having length of four sub-frames. By increasing the length of sample signal the traces would become smoother but the average results would been the same.

Desensitization in this study has been defined as follows. We take Pth to be the total power at the demodulator due to thermal noise, integrated across the occupied downlink receive band (i.e. 18MHz for a 100RB component carrier) at the demodulator.  This includes the noise figure of the receiver.  

We then define Pth+tx as the total power in the same band due to thermal noise plus any additional power due to the UE transmit signal including receiver IIP2 and IIP3 contribution. 
Expressing Pth and Pth+tx in dBm, the desense in dB is defined as: DdB = Pth+tx - Pth.  That is, it is the total increase in the “noise” floor in dB resulting from the addition of the UE transmit signal.  
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Figure 7.3-2 CA_1C desensitization vs. UL allocation size for 100 RB + 100 RB
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Figure 7.3-3 CA_1C desensitization vs. UL allocation size for 75 RB + 75 RB
****************************** End of TP to TR 36.807 Section 7.3.1***********************

*********************** Start of TP for TR 36.807 Annex B *******************************
7.3.1A

Minimum requirements (QPSK) for CA

For CA bandwidth class A 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 for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1-2

For CA bandwidth class C the throughput of each component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and table 7.3.1A-1.
Table 7.3.1A-1 specifies the maximum number of allocated uplink resource blocks for which the intra-band CA reference receive sensitivity requirement must be met. The PCC allocation follows table 7.3.1-2. SCC and PCC transmission forms a contiguous allocation. 

PCC and SCC TX–RX frequency separations are as defined in Subclause 5.7.4A.
Table 7.3.1A-1: Intra-band CA uplink configuration for reference sensitivity
	CA Band / Aggregated channel bandwidth / NRB / Duplex mode

	CA Band
	100RB+50RB
	75RB+75RB
	100RB+100RB
	Duplex Mode

	CA_1C
	n/a
	n/a
	PCC
	SCC
	PCC
	SCC
	FDD

	
	n/a
	n/a
	75
	[75]
	100
	[50]
	

	CA_40C
	PCC
	SCC
	PCC
	SCC
	PCC
	SCC
	TDD

	
	100
	50
	75
	75
	100
	100
	

	NOTE:
1. The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
2. The transmitted power over both PCC and SCC shall be set to PUMAX as defined in clause 6.2.5.
3. The UL resource blocks in both PCC and SCC shall be confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 



*********************** End of TP for TR 36.807 Annex B *******************************

3. Conclusion

This contribution proposes the UL allocation sizes for CA_1C REFSENS tests.
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