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1
Introduction
CA configuration 7+32 and 3+7+32 are part of higher order configurations involving also band 3 and band 20 [1] [2].

This document aims to progress on implementation details and data available from filter vendors for CA 7+32 and CA 3+7+32.
2
Discussion

In the view to define CA configuration 3+7+32, CA 7+32 is the missing part, considering that CA 3+32 is already finalized.
Both bands 3, 7 and 32 are >1GHz bands, in particular B32 is a “middle” band (range around 1.5 GHz), while B3 can be considered both “middle” or “high” band, and B7 is “high” band.
2.1 Possible architectures

Filter vendors have been consulted on which are possible implementations of CA 7+32, and following possibilities have been indicated:

1. one possibility is to use a Pentaplexer covering 3+7+32 (as already presented in [3]), cascaded with diplexer LB/HB on top;
2. another possibility is to use cascaded Pentaplexer 1+3+32 and Band 7 duplexer, both triplexed LB/MB/HB together.
It is worth to note that second option would be more flexible, in order to let UE to support also CA configurations including band 1.

Option 1:

Option 1 above has been already presented in [3] and we recall hereafter available data from one filter vendor. In table below, Delta IL is the additional Insertion Loss needed by new component w.r.t. legacy UE aggregating 3+32. Cross-isolation addresses the TX-RX isolation of different bands (e.g. B3 TX vs B7 RX, B7 TX vs B3 TX, etc.).
Table 1: Option 1 data
	
	Vendor A

	Implementation choice
	Pentaplexer 3+7+32 with cascaded diplexer LB/HB

	Delta IL
	B32: 0.5dB (Rx)
B3: 0.4 dB (Tx), 0.5 dB (Rx)
B7: 0.8 dB (Tx), 0.2 dB (Rx)

	Isolation 
	>55dB for all cases (sufficient) 


On the basis of table above, MSD is not needed since sufficient isolation is provided, while TIB, RIB values have to be estimated.
Option 2:

Option 2 is new compared to previous discussions. Hereafter we consider the triplexer approach for LB/MB/HB on top of pentaplexer 1+3+32, according to architecture presented below.
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Figure 1: Proposed architecture for option 2

In following table, data received from one filter vendor are reported. In this case it can be assumed that legacy UE already supports CA configuration 3+7 and 1+3, thus “Delta IL” are evaluated as difference between legacy case and new configuration described in Figure 1 above. In the evaluation of DeltaTIB and DeltaRIB for new configurations 7+32 and 3+7+32, legacy values from spec for CA 3+7 and CA 3+32 have to be considered as well.
Table 2: Option 2 data
	
	Vendor B

	Implementation choice
	Pentaplexer 1+3+32 with cascaded Triplexer LB/MB/HB

	Delta IL
	B32: 0.8 dB (Rx)
B3: 0.4 dB (Tx), 0.5 dB (Rx)

B7: 0.2 dB (Tx), 0.2 dB (Rx)

	Isolation 
	>50dB for all cases, considering cascaded Pentaplexer and Triplexer together 

(sufficient)


On the basis of table above, MSD is not needed since sufficient isolation is provided by components together, while TIB, RIB values have to be further investigated.
2.2 Requirements estimation
MSD:

According to isolation data available for both options above, MSD is not needed since sufficient isolation is provided by considered components.

Proposal 1: MSD is not needed and sufficient isolation is possible for CA 7+32 and CA 3+7+32.

Deltas:

In the past, CA configurations with bands in similar frequency ranges have been addressed, e.g. CA 1+11 and CA 1+21. In both cases 0.3 dB for ΔTx and 0 dB for ΔRx have been defined.

In addition, in case of CA 3+32 a value of 0.5 dB for ΔTx and 0 dB for ΔRx have been defined. In case of CA 1+3 a value of 0.3 dB for ΔTx and 0 dB for ΔRx have been defined, including a potential desens on B3 when the distance between B1 TX chunk and B3 RX chunk is lower than 60 MHz.
Looking at two options above and related available data it is noted that there is not a significant difference in terms of Insertion Loss between Option 1 and Option 2, a part Band 7 TX. 

Since 3GPP specifies requirements without mandating or underlying any specific architecture, in the followings a tentative proposal to cover both options above is done, aiming to let freedom in the implementation of CA configurations supporting B32 and to not preclude any implementation and at the same time to not assume one implementation in the specification definition. In the table below “shared pain” approach has been also considered, while evaluating final proposals. In the proposal elaboration for TIB, RIB, legacy values for CA 3+7 and 3+32 are also considered.
Table 3: Deltas estimation

	
	Band 3
	Band 7
	Band 32

	
	Tx
	Rx
	Tx
	Rx
	Rx

	Option 1 Delta IL
	0.4 dB
	0.5 dB
	0.8 dB
	0.2 dB
	0.5dB 


	Option 2 Delta IL
	0.4 dB
	0.5 dB
	0.2 dB
	0.2 dB
	0.8 dB

	Average Delta IL value
	0.4 dB
	0.5 dB
	0.5 dB
	0.2 dB
	0.65 dB

	Legacy TIB, RIB values for CA 3+7 and 3+32
	0.5 dB
	0 dB
	0.5 dB
	0 dB
	0 dB

	Proposal of TIB, RIB values for 3+7+32 and 7+32
	0.7 dB
	0 dB
	0.7 dB
	0 dB
	0 dB


Proposal 2: TIB, RIB values derived for CA 7+32 and CA 3+7+32 are reported in Table 3.
REFSENS:

According to discussion above on MSD, baseline REFSENS for Band 32 can be kept. According to discussion above RIB values are proposed to be 0 dB.
Thus, following tables for Reference Sensitivity are proposed.
Table 4 - Table 7.3.1A-0d: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_7A-32A
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	
	32
	
	
	-100
	-97
	-95.2
	-94
	


Table 5 - Table 7.3.1A-0d: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_3A-7A-32A
	3
	
	
	-97 
	-94
	-92.2
	-91
	FDD

	
	7
	
	
	-98
	-95
	-93.2
	-92
	

	
	32
	
	
	-100
	-97
	-95.2
	-94
	


Proposal 3: REFSENS values for CA 7+32 and CA 3+7+32 are reported in Table 4 and 5.
3
Conclusion

In this contribution, an analysis for CA 3+7+32 has been provided. Following proposals have been made:

Proposal 1: MSD is not needed and sufficient isolation is possible for CA 7+32 and CA 3+7+32.

Proposal 2: TIB, RIB values derived for CA 7+32 and CA 3+7+32 are reported in Table 3.
Proposal 3: REFSENS values for CA 7+32 and CA 3+7+32 are reported in Table 4 and 5.
The proponents drafted TPs for TR 36.714-02-01 and TR 36.714-03-01 in order to reflect proposals above.
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