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1. Introduction
In this document, we evaluate the CA_n71B BCS4/5 PC3, 1TX PC2 and 2TX PC2 REFSENS.
2. Discussion
In RAN4#110bis, the following test point was agreed with the indication that no MSD or REFSENS relaxation was required for UL BWs in the CA combination up to 20MHz.
For n71B DL CA:
-Companies are welcomed to evaluate the following MSD test point for PC3, 

	CA configuration
	SCS

(PCC/SCC)

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

(LCRB)
	ΔRIBC (dB)
	Duplex mode

	CA_n71B
	15/15
	30MHz + 5MHz
	20 (RBSTART = 0)
	TBD
	FDD


And for PC2 1TX, and for PC2 2TX
	CA configuration
	SCS

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
	ΔRIBNCX (dB)
	ΔRIBNCY (dB)
	Duplex mode

	CA_n71BZ
	15/15
	30 MHz + 5 MHz
	20 (RBstart = 0)
	TBD
	TBD
	FDD

	NOTE X: Applicable to UE supporting PC2 with single Tx. 

NOTE Y: Applicable to UE supporting PC2 with dual Tx.

NOTE Z: Applicable only to BCS 4 and 5 and UEs supporting the optional symmetrical UL/DL bandwidths.


In this contribution, we look at the intra-band contiguous CA REFSENS for CA_n71B for CA combinations with supporting BWs in BCS4/5 configuration. When ULBW in the CA band combination increases, especially beyond the legacy LTE 20MHz BW, there is a potential for TX OOB noise leakage containing CIM5 products to spill over into the SCC even though the SCC is placed further away from the UL band. So, REFSENS relaxation must be re-evaluated for PC3 first and then derive the 1TX PC2, and 2TX PC2 requirements.

The chosen test point is interesting since it shows the direct hit of CIM5 in the 5MHz SCC carrier using 30MHz PCC UL. The effective offset frequency of the SCC DL compared to the PCC UL is -63.5MHz. It is interesting to note that for the single carrier 20MHz configuration, a direct CIM5 hit occurs at the -46MHz duplex offset. The 20MHz single carrier also contains IMD3 ACLR of the TX +Image that does not occur in the 30MHz+5MHz case. However, intermodulation can take place between CIM3 and the TX signal itself exaggerating the composite CIM5 larger than the -70dBc value applied to the PA input. Figure 2-1 shows the simulated TX OOB/IMD landscape. Table 2-1 shows the duplexer filter data.
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Figure 2-1: TX OOB showing CIM5 direct hit in the 5MHz SCC.
	Pri. DPX_ISO_Rxband
	dB
	55.0

	Pri. DPX_ISO_Txband
	dB
	55.0

	Pri. DPX_ATT_Rxband
	dB
	45.0

	Pri. DPX_ATT_Txband
	dB
	45.0

	Div. BPF ATT._Txband
	dB
	40.0


Tabe 2-1: Filter data.

The measured TX noise at the PA output for PC3, 1TX PC2 condition in the SCC carrier at the PA calibration point assuming 4dB FE loss was -40, -37, dBm/5MHz. Note the interference value difference of 4dB between the 2 RX ports for the PC3 case. For the 2TX PC2, the PC3 TX noise value is used, plus there is some measured noise interaction between the 2 TX chains, and with the minimum TX architecture chosen, the RX diversity gain is eliminated. The effective noise increase at the primary and diversity RX ports are for the 2TX PC2 is a 2.4dB increase in TX OOB noise compared to the PC3 1TX primary RX noise. The analysis is shown in Table 2-2 and proposal is shown in Table 2-3 and 2-4.
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Shared PRX DRX PRX DRX PRX DRX

TX interference, dBm -90.9 -94.9 -87.9 -91.9 -88.5 -88.5

Thermal Noise, dBm -93.2 -93.2 -93.2 -93.2 -93.2 -93.2

Composite Noise, dBm -88.9 -91.0 -86.8 -89.5 -87.2 -87.2

MRC REFSENS, dBm -92.3 -90.2 -88.8

REFSENS, dBm -97.2 -97.2 -97.2

ΔR

IBC

, dB

4.9 7.0 8.4

PC3 PC2 (1TX) PC2 (2TX)


Tabe 2-2: Analysis

Proposal 1: Use PC3, 1TX PC2, and 2TX PC2 REFSENS relaxation values as shown in Table 2-3 and 2-4. 

	CA configuration
	SCS

(PCC/SCC)

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

(LCRB)
	ΔRIBC (dB)
	Duplex mode

	CA_n71B
	15/15
	30MHz + 5MHz
	20 (RBSTART = 0)
	[4.9]
	FDD


Tabe 2-3: ΔRIBC for PC3 

	CA configuration
	SCS

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
	ΔRIBNCX (dB)
	ΔRIBNCY (dB)
	Duplex mode

	CA_n71BZ
	15/15
	30 MHz + 5 MHz
	20 (RBstart = 0)
	[7.0]
	[8.4]
	FDD

	NOTE X: Applicable to UE supporting PC2 with single Tx. 

NOTE Y: Applicable to UE supporting PC2 with dual Tx.

NOTE Z: Applicable only to BCS 4 and 5 and UEs supporting the optional symmetrical UL/DL bandwidths.


Tabe 2-4: ΔRIBC for PC2

3. Conclusion
Proposal 1: Use PC3, 1TX PC2, and 2TX PC2 REFSENS relaxation values as shown in Table 2-3 and 2-4. 

	CA configuration
	SCS

(PCC/SCC)

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

(LCRB)
	ΔRIBC (dB)
	Duplex mode

	CA_n71B
	15/15
	30MHz + 5MHz
	20 (RBSTART = 0)
	[4.9]
	FDD


Tabe 2-3: ΔRIBC for PC3 

	CA configuration
	SCS

(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
	ΔRIBNCX (dB)
	ΔRIBNCY (dB)
	Duplex mode

	CA_n71BZ
	15/15
	30 MHz + 5 MHz
	20 (RBstart = 0)
	[7.0]
	[8.4]
	FDD

	NOTE X: Applicable to UE supporting PC2 with single Tx. 

NOTE Y: Applicable to UE supporting PC2 with dual Tx.

NOTE Z: Applicable only to BCS 4 and 5 and UEs supporting the optional symmetrical UL/DL bandwidths.


Tabe 2-4: ΔRIBC for PC2
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