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1. Introduction
In this document, we evaluate CA_n5B REFSENS for BCS1 where the aggregated CA BW is 25MHz.
2. Discussion
In the last meeting, companies presented options for intra-band contiguous CA REFESENS for CA_n5B. Test points were quite varied resulting in varying MSD and uncertainty whether the result was the worst case. For example, there are many combinations such 10+15, 15+10, 5+20, 20+5, and keeping 10RB in each CC as we do for BCS0 does not mean the worst-case MSD in each DL CC for other CC BW combinations.

Thus, MSD was then evaluated according to the WF [1] and the background and guidelines presented in [2]. The basic idea is to keep the same total UL resource allocation of the 2CCs as what would be in the equivalent single CCBW and allocate the resources in each CC such that IMD landscape would have worst case emissions in both DL CCs. So, for BCS0, the maximum aggregated CA BW is 20MHz, and the maximum allowed UL configuration is 20RBs, so we split the allocation to 10RBs in each CC at the proposed RB position to have the maximum IMD5 occur in SCC and PCC. 
BCS1 has the added complication of IMD3 and IMD5 since the aggregated CA BW is 25MHz, but the 25MHz single CC UL allocation is still 20RBs. So, as in BCS0 we split the RB allocation in proportion to the CC BW and in such a way so that the maximum IMD in each DL CC. The RB allocation split need not be equal as presented in the WF and shown in Table 2-1 below:
Table 2-1 Intra-band contiguous CA uplink configuration for reference sensitivity
	CA configuration
	SCS

(PCC/SCC)

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation

(LCRB)
	UL SCC allocation

(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5B
	15/15
	10MHz + 10MHz
	10 (RBSTART = 0)
	10 (RBSTART = 42)
	30.8
	26.1
	FDD

	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[FFS]
	[FFS]
	FDD

	NOTE 1:
All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.

NOTE X:  Applicable only to BCS 1.


Figure 2-1 shows the BCS0 10+10 and BCS1 10+15, 5+20 IMD landscape. As shown in the figure, it is difficult to discern if 5+20 or 10+15 is the worst-case scenario unless the MSD analysis is completed. IMD3 levels can be quite high, so care must be taken to meet the UE-UE coexistence level at the TX-ANT, or for MSD analysis, the IMD3 level at the antenna must be limited to -50dBm/MHz or less. If higher than -50dBm/MHz, then back-off is allowed.
Observation 1: Regardless of filter implementation, for MSD analysis, the IMD3 level at the antenna must be limited to -50dBm/MHz or less.
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Figure 2-1: IMD Landscape for BCS0 and BCS1
With observation 1 in mind, MSD for BCS1 10+15, 5+20 is analysed and shown in Table 2-2. Analysis shows the worst-case combination is 5+20 as stated in the WF.
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TX-RX in RX band 55

TX-ANT in RX Band 45

Combo

BW

Primary Diversity Primary Diversity Primary Diversity Primary Diversity

TX_total -50.5 -54.5 -64.5 -68.5 -51.8 -55.8 -65.0 -69.0

Thermal -90.8 -90.8 -89.0 -89.0 -94.0 -94.0 -82.8 -82.8

Composite -50.5 -54.5 -64.5 -68.5 -51.8 -55.8 -64.9 -68.8
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MSD
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10 15 5 20
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-54.2
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-93.0

24.9


Table 2-2: BCS1 MSD Analysis
	CA configuration
	SCS

(PCC/SCC)

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation

(LCRB)
	UL SCC allocation

(LCRB)
	PCC ΔRIBC (dB)
	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[42.5]
	[18.2]
	FDD

	NOTE 1:
All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.

NOTE X:  Applicable only to BCS 1.


Table 2-3: CA_n5B BCS1 REFSENS
Proposal 1: Use CA_n5B BCS1 REFSENS as shown in Table 2-3.
3. Conclusion
Observation 1: Regardless of filter implementation, for MSD analysis, the IMD3 level at the antenna must be limited to -50dBm/MHz or less.
Proposal 1: Use CA_n5B BCS1 REFSENS as shown in Table 2-3.
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	SCC ΔRIBC (dB)
	Duplex mode

	CA_n5Bx
	15/15
	5MHz + 20MHz
	4 (RBSTART = 0) 
	16 (RBSTART = 90) 
	[42.5]
	[18.2]
	FDD

	NOTE 1:
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NOTE 2:
The carrier centre frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:
The transmitted power over both PCC and SCC shall be set to PUMAX as defined in subclause 6.2A.4.
NOTE 4:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.3.2-1.

NOTE X:  Applicable only to BCS 1.


Table 2-3: CA_n5B BCS1 REFSENS
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