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1 Introduction
In the last meeting, there’s a proposal [1] for B1+B3 that restricting UL in Band 3 but many concerns came up that this will make the band combination less flexible especially considering that when the GAP is large the B1 Tx leakage to B3 Rx will decrease. This contribution provides some further analysis on the possibility of B1 UL and some views on how to define the requirements are also given.
2 Discussion
As discussed in [2], when B3 is PCC we only need to consider the Tib/Rib for the CA. When B1 is PCC and the GAP between B1 UL and B3 DL is small, it may cause difficulty for B3 DL to receive the weak signal, i.e. there will be severe B3 RX DESENSE. The proposal in [1] provides a simple way to finish the study and will make the quadplexer easy to be designed, but it seems it cannot be agreed by the operators. Therefore, this section will mainly analyze the challenge scenario when B1 is the PCC which causes B3 DL desensitization.
2.1 Quadplexer performance information

After the discussion with the filter vendors, the following filter information is collected.
Table 1: Quadplexer performance information
	B1 TX->B3 RX isolation
	B1 TX additional IL
	B1 RX additional IL
	B3 TX additional IL
	B3 RX additional IL

	40
	1.4
	1.1
	0.7
	0.9


B1 Tx- B3 Rx isolation of 40 dB is 10 dB less than the typical assumption of FDD TX/RX isolation and due to the small GAP, IP2 and LO phase noise’s impacts are worse than FDD single carrier, thus cause more Rx DESENSE. So we don’t think 40 dB is enough and have asked filter vendors to improve it. But it seems it’s not very easy. However, we can still be a little optimistic that using 45 dB isolation performance as the assumption of the analysis.

2.2 Evaluation for 20M+20M worst case scenario
As discussed in [1], additional Tx filter in Band 1 is not considered a good solution. So this evaluation will be based on the quadplexer architecture, and [45 dB] B1 Tx - B3 Rx isolation filter performance will be used as described in 2.1.
There are many BW combination possibilities for the smallest GAP, but for simple this contribution takes the 20M+20M worst case for B1+B3 as shown in Figure 1 to see if B1 UL is feasible. The GAP between B1 UL and B3 DL is 40 MHz, and the B1 UL RBs are located close to B3 DL as used in intra-band NC CA.
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Figure 1: The worst scenario B1+B3 (20M+20M)
Measurement was done for Band 1 Tx chain, according to our evaluation, when RB_start=0 and L_CRB <= 32, the B1 Tx leakage’s noise has little impact to B3 Rx. There’s another result that shifting the RB location does some help to the Tx leakage in B3 Rx, especially for large RB number. When the RB number decreases to some value, like 32 RB, the Tx leakage difference is small when shifting the location, but for 1 RB case, highest location is better than lowest location. So we suggest shifting the B1 UL RB location to the highest frequency as shown in Figure 2 when UE works in CA mode.
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Figure 2: The suggested B1 UL RB location

B3 20M BW DESENSE is estimated to about [6 dB] when B1 transmits the maximum power using the following assumption.
Table 1: RF assumption used in the analysis

	B1 UL RB_start
	68

	B1 UL RB number
	32

	RX IIP2 (dbm)
	45

	B1 Tx-B3 Rx ISO
	[45]

	LO phase noise (dBc/Hz)
	-150


2.3 Consideration of the specification for B1+B3
According to the analysis in 2.2, it is found that B1 can be the UL carrier with some B3 DESENSE when the RB number is restricted and the location is optimized. If B3 is deployed as small BW and B1 is deployed as big BW, the DESENSE will increase several dB compared with the results for 20M+20M. 
There were some offline discussion in the last meeting that one operator showed their possible spectrum is like the worst case scenario in Figure 1. There are some other operator’s scenarios that the B1UL-B3DL GAP is very large, like >= 80MHz. The filter’s attenuation is not expected to increase when the GAP is large but the LO noise and IP2 will be better; therefore when the GAP is larger the B3 DESENSE is estimated to better than the 40M GAP case. So we think B1 UL is possible for CA_1-3, especially B1 UL doesn’t always transmit the maximum power in the real network.
For the specification, if we don’t consider the operators’ deployment interest, the possible 1+3 scenarios will have the number of 16 as described in [2]. However, we think UE is designed for the usage in the real deployed network, we suggest the specification considers the test case for the possible deployment, not for any possibility which makes the specification very complicated and burdens UE much design and test efforts, and maybe too stringent filter requirement.
For B3 DESENSE when B1 is PCC for 1UL CA_1A-3A, the specification can be considered to be defined like the following table.

Table 2: B3 DESENSE requirements example for 1UL CA_1A-3A when B1 as PCC

	CA configuration
	B1+B3 channel bandwidth (MHz)
	Wgap_B1UL-B3DL/ [MHz]
	B1 UL allocation (RBs)
	MSD(dB) of B3

	1UL CA_1A-3A with B1 as the PCC
	20+20
	Wgap_B1UL-B3DL = 40 
	[32]Note
	[6]

	
	?+?
	Wgap_B1UL-B3DL≥TBD
	TBD
	TBD

	
	…
	…
	…
	…

	NOTE :  refers to the UL resource blocks shall be located at RBstart=[68].


For the Tib/Rib, it should be defined according to the additional IL of the quadplexer, which needs further discussion with the filter vendors.
3 Conclusion

This contribution provides some further analysis for B1+B3 and it is found that B1 UL is possible when the RB number is restricted and the RB location is carefully shifted to an appropriate place. For the 20M+20M and the GAP=40M worst case, the B3 DESENSE is estimated [6 dB] when the RB number is restricted to ≤32 and the RBs locate at the high channel edge.
For the specification, it is suggested to consider the real deployment possibility and define the requirements as Table 2, the Tib/Rib could be defined according to the additional IL of the quadplexer.
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