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1. Introduction

This contribution leverages the already agreed reference sensitivity specification for non-contiguous intra-band CA in Band 2 and extends them for Band 5.
2. Discussion

Reference sensitivity is derived for CA_5A-5A by observing the similarity with CA_2A-2A already defined.  The duplex gap is the same for both of these bands.  To first order approximation, the reference sensitivity degradation described as RIBNC is determined by the separation between the PCC UL and the SCC DL sub-blocks.  By aligning this separation between Band 2 and Band 5, the already agreed reference sensitvity RIBNC for CA_2A-2A can be extended to CA_5A-5A.  Details are provided in the text proposal below.
3. Conclusion

A text proposal is provided for reference sensitivity of CA_5A-5A.
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E-UTRA RF requirements for UE

6.1
Transmitter characteristics

6.2
Receiver characteristics

6.2.1
Reference sensitivity
Reference sensitivity for non-contiguous intra-band carrier aggregation requires special consideration because the frequency separation between the uplink PCC and the downlink SCC can be as small as the duplex gap when the two component carriers are on extreme ends of the band.  The additional factors influencing reference sensitivity with such close separation have been studied previously for other band combinations, and as a result the specifications for non-contiguous intra-band CA configurations are captured in a separate table 7.3.1A-3 in 36.101.  For each CA configuration, the reference sensitivity is specified in up to two frequency ranges of Wgap for every possible bandwidth combination.  One of the frequency ranges of Wgap corresponds to the case where there is close separation between the Tx and Rx such that an additional RIBNC is allowed as well as an UL RB allocation restriction and a second range with larger Tx to Rx spacing where typically the relaxation is zero and there is no UL RB allocation restriction.  In some cases, the first or second ranges do not exist if the separation is very large or if the band and bandwidths do not allow for enough separation between Tx and Rx.  Wgap is defined to be edge-to-edge gap between the two sub-blocks.

In evaluating the reference sensitivity for CA_5A-5A, it is observed that the minimum Tx-Rx separation is 20 MHz which is the same as that for CA_2A-2A.  Therefore, as an approximation it can be expected that the reference sensitivity for CA_5A-5A can be similar to that for CA_2A-2A, at least for large values of Wgap.  However, it is further recognized that the bands are different, the passband bandwidths, frequency range, etc., are different so it can be expected that there will be performance differences between the two.  Nonetheless, we begin by exploiting the similarities first and make adjustments as necessary to account for the differences.  With this premise, we examine the specifications for CA_2A-2A for the same bandwidths as requested for CA_5A-5A, in Table 6.2.1-1 below.

Table 6.2.1-1 Agreed reference sensitivity for CA_2A-2A

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_2A-2A
	25RB+25RB 
	30.0 < Wgap ≤ 50.0 
	121
	5.3
	FDD

	
	
	0.0 < Wgap ≤ 30.0 
	251
	0
	

	
	25RB+50RB 
	25.0 < Wgap ≤ 45.0 
	121
	4.4
	

	
	
	0.0 < Wgap ≤ 25.0 
	251
	0
	

	
	50RB+25RB 
	15.0 < Wgap ≤ 45.0 
	121
	5.9
	

	
	
	0.0 < Wgap ≤ 15.0 
	321
	0
	

	
	50RB+50RB 
	10.0 < Wgap ≤ 40.0 
	121
	4.6
	

	
	
	0.0 < Wgap ≤ 10.0 
	321
	0
	


The first difference is that the passband bandwidth for Band 2 is 60 MHz compared to 25 MHz for Band 2.  Also, the nominal Tx-Rx separation is 80 MHz in Band 2 and 45 MHz for Band 5.  To properly align the two, it is necessary to configure the Wgap so that the Tx-Rx separation between PCC UL and SCC DL is the same.  When this is done, it can be recognized that due to the small nominal Tx-Rx separation of Band 5, there is not enough available frequency to separate the uplink from the downlink in such a way that there is no interference.  

Table 6.2.1-2.  Reference sensitivity for CA_5A-5A

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_5A-5A
	25RB+25RB 
	NOTE 7 
	121
	5.3
	FDD

	
	25RB+50RB 
	NOTE 7
	121
	4.4
	

	
	50RB+25RB 
	NOTE 7
	121
	5.9
	

	
	50RB+50RB 
	NOTE 7
	121
	4.6
	

	NOTE 7:
All applicable sub-block gap sizes.


One observation, however, is that for a single carrier in Band 5, the performance appears to be much better.  For the single carrier, there is no reference sensitivity degradation as long as the uplink is limited to 25 RB’s.  However, in this case of non-contiguous intra-band CA, even in the best case when the Wgap is zero, the relaxation to reference sensitivity is 4.4 to 5.9 dB and the uplink is limited to 12 RB’s.  The primary reason is that the specifications for non-contiguous intra-band CA are defined for a range of Wgap values and must accommodate the largest Wgap value within that range.  In that case, the Tx-Rx separation is much smaller.  Another reason is that for non-contiguous intra-band CA, the RF architecture is assumed to be a separate Tx/Rx LO for each sub-block.  In that way, the Tx-to-Rx LO spacing is closer for the non-contiguous intra-band CA case than it is for the analogous single carrier case where the LO would be in the middle of the carrier.  Lastly, the reference sensitivity for 10 MHz single carrier for example is averaged over the entire 10 MHz whereas the SCC in a 5 MHz + 5 MHz configuration is only averaged over the closest 5 MHz which is subjected to the most noise from the uplink.
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