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1. Introduction
Framework for downlink non-contiguous intraband CA with one uplink was agreed and introduced into TS 36.101 in [1]. One of the key aspects in introduction of downlink non-contiguous intraband CA for band 25 was the agreement of UL allocation during the REFSENS tests. This paper proposes how the UL allocation is set during the REFSENS test for CA_4A-4A.
2. Discussion 

Band 25 is quite problematic for non-contiguous intraband as the duplex gap is very small i.e. 15 MHz. This means that the smalles distance from own UL to own DL is also 15 MHz because sub-blocks can be placed freely with in the band. Interference from own UL during REFSENS test was addressed in creating some side conditions to the test. 
Firstly two different UL allocation size during the REFSENS test is specified for two sub-block gap ranges. When the gap range gets bigger the UL allocation size gets smaller as own PCC UL gets closer to own SCC DL. This side condition takes into account spectral regrowth occurring in the PA.
Secondly ΔRIBNC relaxation is introduce to take into account desentizitaion due to recipropcal mixing. Recipropcal mixing is due to Rx and Tx LO phase noise. This phenomenan is also strongest when gap range is largest.

Thirdly Note 4 is introduced for the cases when the UL PCC is 10 MHz and gap range is large. This adresss the case where narrow UL allocations create IMD “spikes” that extend beyond the 15 MHz duplex gap and interfere DL reception.
Table 1: Intra-band non-contiguous CA uplink configuration for reference sensitivity

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

	CA_25A-25A
	25RB+25RB
	30.0 < Wgap ≤ 55.0
	101
	5.0
	FDD

	
	
	0.0 < Wgap ≤ 30.0
	251
	0.0
	

	
	25RB+50RB
	25.0 < Wgap ≤ 50.0
	101
	4.5
	

	
	
	0.0 < Wgap ≤ 25.0
	251
	0.0
	

	
	50RB+25RB
	15.0 < Wgap ≤ 50.0
	104
	5.5
	

	
	
	0.0 < Wgap ≤ 15.0
	321
	0.0
	

	
	50RB+50RB
	10.0 < Wgap ≤ 45.0
	104
	5.0
	

	
	
	0.0 < Wgap ≤ 10.0
	321
	0.0
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.

NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart=33.


All three side conditions were required because of close proximity of own PCC UL and own SCC DL. In Figure 1 we have compared the the duplex gap sizes for bands 25 and 4. Band 25 duplex gap is 15 MHz and band 4 duplex gap is 355 MHz, if fact band 25 is located entirely within band 4 duplex gap.
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Figure 1 Difference in duplex gap size for bands 25 and 4
For CA_4A-4A larger channel bandwidths are specified (20 MHz) than for CA_25A-25A (10 MHz) but still it is proposed that no restriction are necessary for the UL PCC allocation during the REFSENS test when only one uplink is configured. Proposed Intra-band non-contiguous CA uplink configuration for reference sensitivity for CA_4A-4A is introduced in Table 2.
Table 2: Intra-band non-contiguous CA uplink configuration for reference sensitivity for CA_4A-4A
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_4A-4A
	25RB + 25RB
	Wgap ≤ 35.0
	251
	0.0
	FDD

	
	25RB + 50RB
	Wgap ≤ 30.0
	251
	0.0
	

	
	25RB + 75RB
	Wgap ≤ 25.0
	251
	0.0
	

	
	25RB + 100RB
	Wgap ≤ 20.0
	251
	0.0
	

	
	50RB + 25RB
	Wgap ≤ 30.0
	501
	0.0
	

	
	50RB + 50RB
	Wgap ≤ 25.0
	501
	0.0
	

	
	50RB + 75RB
	Wgap ≤ 20.0
	501
	0.0
	

	
	50RB + 100RB
	Wgap ≤ 15.0
	501
	0.0
	

	
	75RB + 25RB
	Wgap ≤ 25.0
	751
	0.0
	

	
	75RB + 50RB
	Wgap ≤ 20.0
	751
	0.0
	

	
	75RB + 75RB
	Wgap ≤ 15.0
	751
	0.0
	

	
	75RB + 100RB
	Wgap ≤ 10.0
	751
	0.0
	

	
	100RB + 25RB
	Wgap ≤ 20.0
	1001
	0.0
	

	
	100RB + 50RB
	Wgap ≤ 15.0
	1001
	0.0
	

	
	100RB + 75RB
	Wgap ≤ 10.0
	1001
	0.0
	

	
	100RB + 100RB
	Wgap ≤ 5.0
	1001
	0.0
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.


3. Conclusions

In this contribution we have discussed how the UL PCC should be defined during the REFSENS test when one UL is being configured.
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REFSENS test

Duplexgap for band 4 is 355 MHz which is also the smalles separation distance of own PCC UL and SCC DL.
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Figure 6.2.1-1 duplex gap of band 4

Is is anticipated that this distance is large enough to enable full ULallocation operatio during the REFSENS test with one UL configured. Following intra-band non-contiguous CA uplink configuration for reference sensitivity for CA_4A-4A when one UL is being configured is proposed to be specified.
Table 6.2.1-2: Intra-band non-contiguous CA uplink configuration for reference sensitivity for CA_4A-4A
	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_4A-4A
	25RB + 25RB
	Wgap ≤ 35.0
	251
	0.0
	FDD

	
	25RB + 50RB
	Wgap ≤ 30.0
	251
	0.0
	

	
	25RB + 75RB
	Wgap ≤ 25.0
	251
	0.0
	

	
	25RB + 100RB
	Wgap ≤ 20.0
	251
	0.0
	

	
	50RB + 25RB
	Wgap ≤ 30.0
	501
	0.0
	

	
	50RB + 50RB
	Wgap ≤ 25.0
	501
	0.0
	

	
	50RB + 75RB
	Wgap ≤ 20.0
	501
	0.0
	

	
	50RB + 100RB
	Wgap ≤ 15.0
	501
	0.0
	

	
	75RB + 25RB
	Wgap ≤ 25.0
	751
	0.0
	

	
	75RB + 50RB
	Wgap ≤ 20.0
	751
	0.0
	

	
	75RB + 75RB
	Wgap ≤ 15.0
	751
	0.0
	

	
	75RB + 100RB
	Wgap ≤ 10.0
	751
	0.0
	

	
	100RB + 25RB
	Wgap ≤ 20.0
	1001
	0.0
	

	
	100RB + 50RB
	Wgap ≤ 15.0
	1001
	0.0
	

	
	100RB + 75RB
	Wgap ≤ 10.0
	1001
	0.0
	

	
	100RB + 100RB
	Wgap ≤ 5.0
	1001
	0.0
	

	NOTE 1:  1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.
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