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1.
Introduction
The LTE carrier aggregation (CA) enhancement WI was approved to specify the carrier aggregation configuration specific RF requirements for band 7 intra-band non-contiguous CA [1]. 

General guidelines for the UL configuration assumed for NC intra-band CA is discussed in [2]. 
In WID [1], a number of different DL bandwidth configurations are mentioned, assuming one component carrier per sub-block and 1 UL CC:

· 10MHz + 10 MHz

· 20 MHz + 20 MHz

· 5 MHz + 15 MHz

· 10 MHz + 15 MHz

· 15 MHz + 15 MHz

· 15 MHz + 20 MHz
In this contribution, we discuss the assumptions relate to RFSENS requirements investigations different UL configuration assumed in band 7. In the WI [1], only 1 UL CC is mentioned, thus, we concentrate on 1UL case in this contribution.
2. UL Configurations

2.1 UL Bandwidth and sub-block gap bandwidth configurations
We assume only 2 sub-blocks in a frequency band. In addition, it is worth clarifying the following definition:
· Symmetry: A scenario is called symmetric, if the 1st sub-block is of the same bandwidth as the 2nd sub-block.  On the other hand, it is called asymmetric, if the 1st sub-block is not of the same bandwidth as the 2nd sub-block.

We use the following notations for the clarity of the presentations:

· An uppercase letter refers to the sub-block bandwidth. Different letters are used for different bandwidths (e.g., ‘C’ and ‘D’). 

· A lowercase letter ‘x’ refers to the sub-block gap bandwidth smaller than or equal to TBD. A lower case letter ‘y’ refers to the sub-block gap bandwidth larger than TBD.   

Based on these notations, the scenarios under consideration can be summarized as shown in Table 1. 

	Symmetry
	Sub-block gap bandwidth
	Scenarios
	Example (MHz)

	Symmetric
	≤ TBD
	CxC
	10-20-10
15-20-15

20-20-20

	
	> TBD
	CyC
	10-50-10

15-40-15

20-30-20

	Asymmetric
	≤ TBD
	CxD
	5-20-15
10-20-15

15-20-20

	
	> TBD
	CyD
	10-45-15

5-50-15
15-35-20


Table 1 Example scenarios for LTE NC intra-band CA in band 7 DL
As shown in [4], UL transmission bandwidth assumed for REFSENS decreases with the sub-block gap. This implies that the TX noise level on the DL carrier increases with the sub-block gap.
2.2 UL scenario for REFSENS requirements evaluations
When the UE receiver requirements (e.g., REFSENS) are specified, the UL PCC resource allocation should also be specified [3]. One of the reasons is that, because of limited duplexer isolation, the transmitted signal may appear at the receiver and interfere with the received signal. How much such transmitter noise affects the receiver performance depends on the UL resource allocation (in addition to UL configuration as mentioned in Table 1. More specifically, given the transmit power and the duplexer isolation level, the amount of transmitter noise generally depends on the frequency distance between the closest UL and DL carriers, which is referred to as the minimum UL DL gap. 

We assume the Rel. 8 TX-RX frequency separation, i.e. 120MHz for band 7. Assuming one UL CC, we can categorize the REFSENS evaluation scenarios in 4 different cases as shown in Figure 1. Two main considerations that are used here are: (1) which carrier is chosen as the PCC and (2) where the resource allocation starts in frequency for UL PCC. The dark places in the UL PCC side show the respective UL PCC resource allocation.

In Figure 1, we assume the worst case scenario in terms of sub-block gap bandwidth. Thus, for two terminal scenarios, i.e. which carrier is chosen as the DL PCC, we see two different UL-DL separations in the end. It is 120 MHz for case (a) and (b), while it is the minimum, i.e. 50MHz for case (c) and (d). Note that, in Option (c) and Option (d), the minimum UL-DL gap is smaller than the Rel-8 TX-RX frequency separation, while, in Option (a) and Option (b), it is always the same as the Rel-8 TX-RX frequency separation. Thus, we are more interested in Option (c) and Option (d), since the amount of TX noise on DL carriers may be more significant.    
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Figure 1 UL configurations with 1 UL CC in band 7; (a) DL PCC on low frequency carrier while UL PCC RB allocation on low frequency edge, (b) DL PCC on low frequency carrier while UL PCC RB allocation on higher frequency edge, (c) DL PCC on high frequency carrier while UL PCC RB allocation on low frequency edge, (d) DL PCC on high frequency carrier while UL PCC RB allocation on higher frequency edge

3.
Assumptions for REFSENS simulations for Band 7
The proposal is to reuse the Rel-8 REFSENS requirements as much as possible. First, we take the REFSENS values specified in Rel-8 (Table 7.3.1-1 in [3]) without any change. Second, we follow the same approach as we take for the UL configurations, i.e., define the REFSENS requirements based on the operating band and channel bandwidth. 

Similar to band 25 case, the REFSENS requirements are defined based on the sub-block gap. More specifically, the impact of transmitter leakage is considered by defining the UL configurations for NC intra-band CA, whereas the impact of receiver IM2 is considered by the existing exceptions specified in subclause 4.2 in [3]: 

Note: Receiver sensitivity degradation may occur when:

1) the UE simultaneously transmits and receives with bandwidth allocations less than the transmission bandwidth configuration, and 

2) any part of the downlink transmission bandwidth is within an uplink transmission bandwidth from the downlink center subcarrier. 

As shown in Figure 1, Options (c) and (d), the carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band. As the default configuration, the UL resource blocks are located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth. If no UL resource block is allowed without desensitization, the UL resource allocation is shifted toward the far-off end of the UL operating band, as specified for Band 2. 
The assumptions and proposed simulations parameters are listed in Table 2. 
	Assumptions

	· Only a single 20MHz1 UL carrier (PCC) is present with the resource allocation started at the low frequency edge. 

· The TX noise level is measured on the 20MHz DL carrier that is close to the UL frequency band, i.e. SCC. 

· The transmitter is assumed to have a single PA and a single antenna.
1 We can take the worst case which 20MHz+20MHz for PCC and SCC configuration. Later, we can investigate other configurations.

	Simulation parameters

	PA operating point
	The point is set such that it can satisfy UTRA_ACLR1 (33 dBc) at the output power of 22 dBm with a fully allocated 20 MHz carrier modulated by QPSK

	Counter IM3 rejection
	60dBc

	IQ imbalance (image suppression)
	25dBc

	Carrier leakage rejection
	25dBc

	Duplexer distance
	120MHz

	TX/RX isolation @RX frequency
	50dB

	Insertion loss
	5.0dB

	Noise floor
	-150dBc/Hz at the PA output 

	The maximum UE power (
[image: image2.wmf]PowerClass

P

)
	23dBm

	Tx MPR
	According to Rel-8 specification

	Channel bandwidth
	PCC+SCC configurations as defined in [1] 

	Sub-block gap bandwidth
	Worst case: 30MHz for 20+20MHz case


Table 2 Assumptions and simulation parameters for REFSENS investigations in band 7 

The UL configurations set the maximum allowable number of UL resource blocks so as to avoid desensitization due to transmitter leakage. More specifically, the maximum allowable number of UL resource blocks should be set such that, the transmitter leakage from the UL PCC to the DL SCC is kept below -110.5, -107.5, -105.7 and -104.5dBm for 5, 10, 15 and 20MHz DL carrier bandwidth respectively. These values are ~1.5dB lower compared to the case of band 25. If no UL resource block is allowed without desensitization, the UL resource allocation is shifted toward the far-off end of the UL operating band. Note that the sub-block gap is upper-bounded by 30 MHz for 20MHz+20MHz case. 
4. 
Conclusion

In this contribution, we briefly explained different UL configurations and different sub-block gap bandwidth configurations for band 7 non-contiguous intra-band CA. The UL configuration assumptions for the REFSENS requirements should be based on the sub-block bandwidths as well as the sub-block gap for a given frequency band (similar to band 25 case). We have suggested a set of parameters which could be adopted for REFSENS investigations for band 7.
· Proposal: RAN4 may agree on the simulations parameters as described in this contribution.
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