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1
Background
This document is based on [1] where considerations were made with regards to the implementation details and also on [2] where data based on Vendor A is selected.
2
Discussion

Since 20+32 is already specified, the remaining work is to evaluate the implementation of CA_3+32.
They are two >1GHz bands, however there are multiple implementation choices that would result in slightly different performance. Filter vendors have been consulted on this that there are various views on how to implement B32 with Band 3:

Table 1

	
	Vendor A
	Vendor B1
	Vendor B2
	Vendor C1
	Vendor C2
	Vendor A in [2]

	Implementation choice
	Diplexer + B32 filter
	Triplexer at top of the antenna + B32 filter
	Pentaplexer with 1+3 and B32
	Separate antenna. Diplexed with B42 antenna
	Pentaplexer with 3+7 and B32
	Pentaplexer with 1+3 and B32

	Delta IL
	1.2dB (two cascaded diplexers)

[from B32 filter 1.6dBtyp,

2.2dB max]


	0.XdB

Only triplexer
	Not provided
	0.6dB
	No increase in relative IL since it is easy to couple B32 filter to existing 3+7 multiplexer
	B3Tx: 1.1 dB

B3Rx:0.85 dB

B32Rx:0.5 dB

	Isolation
	46dB@B3Tx
	Sufficient >55dB
	Not provided
	Sufficient >55dB
	sufficient
	49dB


It should be noted that strictly speaking only solutions supporting the B20+B3+B32 should be considered in the implementation.

In the light of the above, the previous proposal in [1] indicated that B3 deltaTx should be 0.3dB.
In order to reach an agreement among the different views, it is proposed to adopt 0.5dB also inline to the HH/LL framework.

Table 2

	
	Band 20
	Band 3
	Band 32

	ΔTx
	0.3
	0.5
	N/A

	ΔRx
	0
	0
	0


Note that 1+3 multiplexer provides 0.3dB ΔTx with sufficient isolation provided sufficient distance is kept between band 1 Tx and band 3 Rx. In this case the distance between Band 3Tx and B32 is (1710-1496)=214MHz which should be enough to provide sufficient flexibility for B32 filter design to provide adequate isolation at B3Tx ranges.
On the MSD, as per the Table 1 above, we can see that generally there is sufficient isolation provided by the filter and/or the separate antennas and/or filter and diplexer/triplexer but there can also be solutions that may not provide sufficient isolation. Hence it is proposed to agree the IL, and that MSD needs to be studied further. Also note as above that 1+3 multiplexer is able to operate with no MSD and minimum IL.

3
Conclusion

In this contribution, different implementation choices as provided by filter vendors have been presented and evaluated in terms of IL and isolation, concluding in Table 2 
	
	Band 20
	Band 3
	Band 32

	ΔTx
	0.3
	0.5
	N/A

	ΔRx
	0
	0
	0
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4
Text proposal 36.853-13

6.39.4
ΔTIB,c and ΔRIB,c values
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.39.4-1.

Table 6.39.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-20A-32A
	3
	0.5

	
	20
	0.3


For the UE which supports inter-band carrier aggregation configuration in Table 6.39.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101 [2]) shall be increased by the amount given in ΔRIB,c in Table 6.39.4-2 for the applicable E-UTRA bands.

Table 6.39.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-20A-32A
	3
	0

	
	20
	0

	
	32
	0


For the analysis of the MSD the following is the feedback from filter vendors

	
	Vendor A
	Vendor B1
	Vendor B2
	Vendor C1
	Vendor C2
	Vendor D

	Implementation choice
	Diplexer + B32 filter
	Triplexer at top of the antenna + B32 filter
	Pentaplexer with 1+3 and B32
	Separate antenna. Diplexed with B42 antenna
	Pentaplexer with 3+7 and B32
	Pentaplexer with 1+3 and B32

	Delta IL
	1.2dB (two cascaded diplexers)

[from B32 filter 1.6dBtyp,

2.2dB max]


	0.XdB

Only triplexer
	Not provided
	0.6dB
	No increase in relative IL since it is easy to couple B32 filter to existing 3+7 multiplexer
	B3Tx: 1.1 dB

B3Rx:0.85 dB

B32Rx:0.5 dB

	Isolation
	46dB@B3Tx
	Sufficient >55dB
	Not provided
	Sufficient >55dB
	sufficient
	49dB


From the above, the need for MSD needs to be studied further.
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