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1
Introduction
A proposal on the test configuration for the receiver requirements for 3DL CA (FDD) was presented in [1]. It was proposed that Ericsson should provide a TP for the relevant TR in RAN4#69, as captured by the RAN4#68bis meeting report [2]. In this contribution we propose to include the agreed part of [1] into 36.853; the contents of the TP below is the same as Section 3 of [1] but with some minor edits.
2
Background
For 3DL CA the main issues in the RF area are (FDD):
1. test configuration for verifying transmitter and receiver characteristics;
2. minimum requirements for 3DL receiver characteristics and consistency with requirements for 2DL fallback modes;
3. minimum requirements for 1UL transmitter characteristics for UE(s) supporting 3DL CA and consistency with requirements for 2DL fallback modes.
The first item is covered in the text proposal below (receiver part). 
3
Proposal

We propose to include the text below into the general part of TR 36.853. 
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TEXT PROPOSAL:

< start of text proposal >

5.2

UE specific 
5.2.1
Test configuration for verifying RF transmitter characteristics
< text to be added >
5.2.2
Test configuration for verifying RF receiver characteristics
5.2.2.1
General
In what follows we describe the test configuration for verifying RF receiver requirements for inter-band CA or combination of inter-band and intra-band CA for 3DL FDD. The description is general, but with some CA configurations listed in [refer to Scope] used as examples.
Starting with combinations of three different (distinct) bands, it may be straightforward to specify the requirements by relying on the test method for the 2DL fall-back combinations. 

The 2DL inter-band combinations are essentially tested in the following way for all receiver requirements:

1. pick one of the carriers as the “measurement carrier” but keep the carrier in the other downlink band active;
2. assign the uplink in the other band not containing the measured carrier;
3. make the measurement; for the selectivity and blocking tests, the interferers are assigned relative to the measured carrier.

Then this is repeated with the roles of the two carriers/bands swapped. Thus the verification of the requirement is essentially “per carrier”. This could be extended for combinations of different bands such as the configuration CA_4A-17A-30A:

a) pick one of the carriers as the “measurement carrier” but keep the carriers in the other downlink bands active;

b) assign the uplink in one of the other bands not containing the measured carrier;

c) make the measurement; for the selectivity and blocking tests, the interferers are assigned relative to the measured carrier.

Then repeat with the roles of the carriers interchanged. 

The downside is that the number of measurements would be large and the test time considerable. Take REFSENS as an example: for 2DL there are two possible measurements, one for each carrier with the uplink in the other bands. For 3DL there are 6 possible measurements: for each measured downlink carrier, the uplink can be assigned to anyone of the other two bands. Nevertheless, the core requirements in 36.101 should cover all possible cases. The procedure a-c) could be viable for this purpose, but the measurements need to be limited for the conformance tests in 36.521-1. 

For combinations of intra-band and inter-band such as CA_2A-2A-13A, modification of a-c) using the test approaches for 2DL intra-band and inter-band cases:

d) pick one of the carriers as the “measurement carrier”, keep all other downlink carriers active;
e) assign the uplink according to the configuration for the intra-band REFSENS test (e.g. CA_2A-2A) and measure the performance;
f) assign the uplink in the other band, and measure the performance.

Again, the number of measurements would be large and the test time considerable, but all possible cases are covered by the core requirement. The measurements need to be limited for the conformance tests in 36.521-1.

X.2.2.2
Verfication of requirements for reference sensitivity

For REFSENS, the requirements corresponding to procedure a-c) in [X.2.2.1] would look like the following in 36.101. Picking CA_4A-17A-30A as an example, the exceptions for combination including class A2 cases would be allowed when the uplink is assigned in B17 (tentative numbers are shown below but only used as illustration). The 2DL fall-back modes would appear as “constituent cases”: the CA_4A_17A is of Class A2 with harmonics problems, whereas CA_17A_30A is of Class A1 and CA_4A_30A of Class A3 (the latter two configurations to be specified in Rel-12):
7.3.1A

Minimum requirements (QPSK) for CA

For inter-band carrier aggregation with one downlink component carrier per operating band and the uplink assigned to one of the bands the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1 and Table 7.3.1-2. The reference sensitivity is defined to be met with all downlink component carriers active and  the uplink component carrier active in one of the operating bands of the band combination. The UE shall meet the requirements specified in subclause 7.3.1 with the following exceptions.

For the UE that supports any of the E-UTRA CA configurations given in Table 7.3.1A-0a, exceptions are allowed when the uplink active in the lower-frequency operating band is within a specified frequency range as noted in Table 7.3.1A-0a. For these exceptions, the UE shall meet the requirements specified in Table 7.3.1A-0a, Table 7.3.1A-0b and Table 7.3.1A-0c.

Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA
	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-8A4
	3
	
	
	
	N/A
	N/A
	N/A
	FDD

	
	8
	
	
	N/A
	N/A
	
	
	

	CA_4A-12A5
	4
	[-89.2]
	[-89.2]
	[-90]
	[-89.5]
	
	
	FDD

	
	12
	
	
	-96.5
	-93.5
	
	
	

	CA_4A-17A5
	4
	
	
	[-90]
	[-89.5]
	
	
	FDD

	
	17
	
	
	-96.5
	-93.5
	
	
	

	CA_4A_17A_30A
	4
	
	
	[-90]
	[-89.5]
	TBD
	TBD
	

	
	17
	
	
	[-96.5]
	[-93.5]
	
	
	

	
	30
	
	
	TBD
	TBD
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5A.
NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
No requirements apply when there is at least one individual RE within the transmission bandwidth of the low band for which the 2nd harmonic is within the transmission bandwidth of the high band. The reference sensitivity is only verified when this is not the case (the requirements specified in clause 7.3.1 apply).

NOTE 5:
These requirements apply when there is at least one individual RE within the transmission bandwidth of the low band for which the 3rd harmonic is within transmission bandwidth of the high band. The requirements should be verified for UL EARFCN of the low band (superscript LB) such that [image: image1.wmf]ë
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Table 7.3.1A-0b: Uplink configuration for the low band

	E-UTRA Band / Channel bandwidth of the high band / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_4A-12A
	12
	2
	5
	8
	16
	
	
	FDD

	CA_4A-17A
	17
	
	
	8
	16
	
	
	FDD

	CA_4A_17A_30A
	17
	
	
	8
	16
	TBD
	TBD
	

	NOTE 1:
refers to the UL resource blocks, which shall be centred within the transmission bandwidth configuration for the channel bandwidth.

NOTE 2:
the UL configuration applies regardless of the channel bandwidth of the low band unless the UL resource blocks exceed that specified in Table 7.3.1-2 for the uplink bandwidth in which case the allocation according to Table 7.3.1-2 applies.


For combinations of non-contiguous intra-band and inter-band aggregation such as CA_2A-2A-13A, the procedure d-f) in [X.2.2.1] has to be employed. For the REFSENS requirements, one possible way is to build on the requirements for the fall-back modes CA_2A-13A for and CA_2A-2A (to be specified in Rel-12). The CA_2A-2A requirements will have to modified by the relevant ΔRIB,c applicable Band 2 in the 3DL combination CA_2A-2A-13A B2 + B2 + B13. Intra-band non-contiguous requirements are specified as

For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the throughput of each downlink component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.1-1. The reference sensitivity is defined to be met with both downlink component carriers active and one uplink carrier active. For reference sensitivity measured on the downlink PCC, the parameters in Table 7.3.1-2 apply. For reference sensitivity measured on the downlink SCC, the parameters in Table 7.3.1A-3 apply. The minimum requirement for reference sensitivity in Table 7.3.1-1 shall be increased by the amount given in DRIBNC in Table 7.3.1A-3 for the downlink SCC.

Table 7.3.1A-3: Intra-band non-contiguous CA uplink configuration for reference sensitivity

	CA configuration
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_25A-25A
	25RB+25RB
	30.0 < Wgap ≤ 55.0
	101
	5.0
	FDD

	
	
	0.0 < Wgap ≤ 30.0
	251
	0.0
	

	
	25RB+50RB
	25.0 < Wgap ≤ 50.0
	101
	4.5
	

	
	
	0.0 < Wgap ≤ 25.0
	251
	0.0
	

	
	50RB+25RB
	15.0 < Wgap ≤ 50.0
	104
	5.5
	

	
	
	0.0 < Wgap ≤ 15.0
	321
	0.0
	

	
	50RB+50RB
	10.0 < Wgap ≤ 45.0
	104
	5.0
	

	
	
	0.0 < Wgap ≤ 10.0
	321
	0.0
	

	CA_2A-2A
	TBD
	TBD
	TBD
	TBD
	FDD

	CA_41A-41A5
	NOTE 6
	NOTE 7
	NOTE 8
	0.0
	TDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission.
NOTE 2:
Wgap is the sub-block gap between the two sub-blocks.

NOTE 3:
The carrier center frequency of PCC in the UL operating band is configured closer to the DL operating band.

NOTE 4:
4 refers to the UL resource blocks shall be located at RBstart=33.

NOTE 5:
For the TDD intra-band non-contiguous CA configurations, the minimum requirements apply only in synchronized operation between all component carriers.

NOTE 6:
All combinations of channel bandwidths defined in Table 5.6A.1-3.

NOTE 7:
All applicable sub-block gap sizes.

NOTE 8:
The PCC allocation is same as Transmission bandwidth configuration NRB as defined in Table 5.6-1.


and the levels then need modification by the additional insertion loss applicable for the inter-band configuration CA_2A-13A, at least. These happen to be RIB,c = 0 dB for CA_2A-13A, but for a general case the ΔRIBNC may have to be amended woth RIB,c  > 0 dB or UEs supporting 3DL band combinations.

X.2.2.3
Verification of blocking and selectivity

Even if all possible combinations for selectivity and blocking are specified in the core specification, many of the selectivity and in-band blocking test cases could possibly be omitted in the conformance test specification given the number of permutations. One could then rely on the tests for 2DL. However, the out-of-band blocking should be verified with all component carriers active. The requirements for 2DL are shown below:

7.6.2.1A
Minimum requirements for CA

For inter-band carrier aggregation with the uplink assigned to one E-UTRA band, the out-of-band blocking requirements are defined with the uplink active on the band other than the band whose downlink is being tested. The throughput in the downlink measured shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.2.1-1 and 7.6.2.1A-0. The UE shall meet these requirements for each component carrier while both downlink carriers are active. For E-UTRA CA configurations listed in Table 7.3.1A-0a under conditions for which reference sensitivity for the operating band being tested is N/A, the out-of-band blocking requirements of subclause 7.6.2.1A do not apply.

Table 7.6.2.1A-0: out-of-band blocking for inter-band carrier aggregation with one active uplink

	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	Pwanted
	dBm
	Table 7.6.2.1-1 for both component carriers

	Pinterferer
	dBm
	-44 + RIB,c
	-30 + RIB,c
	-15 + RIB,c

	Finterferer
(CW)
	MHz
	-60 < f – FDL_Low(1) < -15

or

-60 < f – FDL_Low(2) < -15

or

15 < f – FDL_High(1) < 60

or

15 < f – FDL_High(2) < 60
	-85 < f – FDL_Low(1) ≤ -60

or

-85 < f – FDL_Low(2) ≤ -60

or

60 ≤ f – FDL_High(1) < 85

or

60 ≤ f – FDL_High(2) < 85
	1 ≤ f ≤ FDL_Low(1) – 85

or

FDL_High(1) + 85 ≤ f

≤ FDL_Low(2) – 85

or 

FDL_High(2) + 85 ≤ f

≤ 12750

	NOTE 1:
FDL_Low(1) and FDL_High(1) denote the respective lower and upper frequency limits of the lower operating band, FDL_Low(2) and FDL_High(2) the respective lower and upper frequency limits of the upper operating band.

NOTE 2:
For FDL_Low(2) – FDL_High(1) < 145 MHz and FInterferer in FDL_High(1) < f < FDL_Low(2), FInterferer can be in both Range 1 and Range 2. Then the lower of the PInterferer applies.

NOTE 3:
For FDL_Low(1) – 15 MHz ≤ f ≤ FDL_High(1) + 15 MHz and FDL_Low(2) – 15 MHz ≤ f ≤ FDL_High(2) + 15 MHz the appropriate adjacent channel selectivity and in-band blocking in the respective subclauses 7.5.1A and 7.6.1.1A shall be applied.

NOTE 4:
RIB,c according to Table 7.3.1-1A applies when serving cell c is measured.


For Table 7.6.2.1A-0 in frequency ranges 1, 2 and 3, up to 
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 exceptions per downlink are allowed for spurious response frequencies when measured using a step size of 1 MHz. For these exceptions the requirements in clause 7.7.1A apply.
For 3DL combinations of the distinct bands, e.g. the configuration CA_4A-17A-30A, then

1. the interferer power profile needs amendment to account for three bands under test;
2. RIB,c  is according to the 3DL band combination;
3. the number of exceptions can be the same per downlink.
For 3DL combinations including intra-band non-contiguous aggregation, e.g. the configuration CA_2A-2A-13A,

1. the interferer power profile in table Table 7.6.2.1A-0 can be reused;
2. RIB,c  is according to the 3DL band combination;
3. the number of exceptions can be the same per downlink.
The number of uplink configurations need to be limited for the conformance tests and other methods for reducing the test time should be considered for the blocking test. 
<end of text proposal>
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