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1. Introduction
In this contribution specifying A-MPR for CA_3C with protection of PHS system and E-UTRA bands 33 and 39 is discussed. Simulation results and proposed A-MPR are presented for both multicluster and contiguous allocation.
2. Discussion
CA configuration in CA_3C can be used in the whole uplink band (1710 – 1785 MHz). Protectable frequency regions nearest to uplink frequency range are PHS band and E-UTRA bands 33 and 39. The frequency ranges and requirements for these are presented in table 1.  

Table 1: Protected frequency regions for CA_3C
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	PHS
	FDL_low

1884.5
	-
	FDL_high

1915.7
	-41
	0.3

	E-UTRA band 33
	1900
	-
	1920
	-50
	1

	E-UTRA band 39
	1880
	-
	1920
	-50
	1


Each of the requirements is in force in different geographical area and therefore each of them needs to be studied separately. In addition the emission requirements introduced in table 1, also general E-UTRA CA spectrum emission mask, ACLR requirements and general spurious emission mask have to be fulfilled. These requirements are gathered below.
Table 2: General E-UTRA CA spectrum emission mask for bandwidth combinations used in CA_3C
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	25RB+100RB

(24.95 MHz)
	50RB+100RB

(29.9 MHz)
	75RB+100RB

(34.85 MHz)
	100RB+100RB

39.8 MHz
	Measurement bandwidth

	( 0-1
	-22.5
	-22.5
	-22.5
	-23.5
	-24

	( 1-5
	-10
	-10
	-10
	-10
	-10

	( 5-24.95
	-13
	-13
	-13
	-13
	-13

	( 24.95-29.9
	-25
	-13
	-13
	-13
	-13

	( 29.9-29.95
	-25
	-13
	-13
	-13
	-13

	( 29.95-30
	
	-25
	-13
	-13
	-13

	( 30-34.85
	
	-25
	-25
	-13
	-13

	( 34.85-34.9
	
	-25
	-25
	-25
	-13

	( 34.9-35
	
	
	-25
	-25
	-13

	( 35-39.8
	
	
	
	-25
	-13

	( 39.8-39.85
	
	
	
	-25
	-25

	( 39.85-44.8
	
	
	
	
	-25


The following ACLR limits were used.

· UTRAACLR1 = 33dBc
· UTRAACLR2 = 36dBc
· CA E-UTRAACRL = 30dBc
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth, combined with the additional requirements presented in table 1.
Simulation assumptions were as follows:

· PA operating point: with fully allocated REL-8 100RB QPSK signal UTRAACLR1 = 33 dBc with Pout = 22 dBm.
· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

When setting the PA operating point it was checked that all ACLR limits are passing the requirements. Simulations were performed for transmission bandwidth configurations
· 100RB + 100RB

· 75RB + 100RB

· 50RB + 100RB

· 25RB + 100RB

Signals were placed at the worst case position, as near to the upper edge of the uplink band as possible. During the simulations PA backoff was increased until all emission requirements were fulfilled.
Simulation results

Scenario #1, CA_3C and PHS coexistence

Required A-MPR for CA_3C and PHS coexistence are shown in Figures 1-3.
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Figure 1: Current CA multicluster MPR mask together with required MPR for protection of PHS, 100RB+100RB, multicluster allocation
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Figure 2: Required MPR for protection of PHS, 100RB+100RB, contiguous allocation, 16-QAM
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Figure 3: Required MPR for protection of PHS, 100RB+100RB, contiguous allocation, QPSK
Figures 1-3 show that CA MPR is sufficient for CA_3C and PHS coexistence. Other transmission bandwidth configurations are narrower than 100RB + 100RB and therefore also intermodulation products do not reach as far as with 100RB + 100RB. This means that no A-MPR is required to fulfill PHS and CA_3C coexistence requirements. Therefore current general MPR specifications can be reused for CA_3C and PHS coexistence.
Proposal 1: Current MPR specifications for CA are reused for CA_3C and PHS coexistence. No A-MPR is required.
Scenario #2, CA_3C and band 33 coexistence

Required A-MPR for CA_3C and PHS coexistence are shown in Figures 4-6.
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Figure 4: Current CA multicluster MPR mask together with required MPR for protection of B33, 100RB+100RB, multicluster allocation
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Figure 5: Required MPR for protection of band 33, 100RB+100RB, contiguous allocation, 16-QAM
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Figure 6: Required MPR for protection of band 33, 100RB+100RB, contiguous allocation, QPSK

Figures 4-6 show that current CA MPR specification is sufficient to for CA_3C and band 33 coexistance. Other transmission bandwidth configurations are narrower than 100RB + 100RB and therefore also intermodulation products do not reach as far as with 100RB + 100RB. This means that no A-MPR is required to fulfill band 33 and CA_3C coexistence requirements. Therefore current MPR specifications can be reused for CA_3C and PHS coexistence.

Proposal 2: Current MPR specifications for CA are reused in CA_3C and band 33 coexistence. No A-MPR is required.
Scenario #3: CA_3C and band 39 coexistence

The coexistance of CA_3C and band 39 is the most challenging one, because the band 39 is nearer to band 3 uplink than PHS band or band 33. Also the emission limit is tighter than with PHS. Now 7th order IMD can reach the protected frequency  range and MPR is not anymore sufficient. Simulation results for multicluster allocation are shown in Figure 7.
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Figure 7: Required A-MPR for CA_3C coexistance with band 39 together with the proposed A-MPR mask.

When 75RB+100RB or 100RB+100RB transmission bandwidth configuration is used, 7th order IMD reaches the protected frequency range. Therefore MPR alone is not sufficient and a new A-MPR mask is needed, as seen in Figure 7.
The mask shown in Figure 7 can be formally written as follows

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = -12.0A + 9.5


; 0 ≤ A < 0.50
-1.0A + 4.0




; 0.50  ≤ A ≤ 1

However, with contiguous allocation existing CA MPR specifications are sufficient as shown in Figures 8-9.
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Figure 8: Required MPR for protection of band 39, 100RB+100RB, contiguous allocation, 16-QAM
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Figure 9: Required MPR for protection of band 39, 100RB+100RB, contiguous allocation, QPSK

Proposal 3: For CA_3C and band 39 coexistance new multicluster CA MPR mask is proposed. The mask can be formally written as

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = -12.0A + 9.5


; 0 ≤ A < 0.50
-1.0A + 4.0




; 0.50  ≤ A ≤ 1

For contiguous allocation current MPR specification is reused.
3.  Conclusion

In this contribution A-MPR simulation results for CA_3C coexistance with PHS, band 33 and band 39 were presented and required MPR was proposed. In short the following proposals were made.
Proposal 1: Current MPR specifications for CA are reused for CA_3C and PHS coexistence. No A-MPR is required.

Proposal 2: Current MPR specifications for CA are reused in CA_3C and band 33 coexistence. No A-MPR is required.

Proposal 3: For CA_3C and band 39 coexistence new multicluster CA MPR mask is proposed. The mask can be formally written as

A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA = -12.0A + 9.5


; 0 ≤ A < 0.50
-1.0A + 4.0




; 0.50  ≤ A ≤ 1

For contiguous allocation current MPR specification is reused.
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