TSG-RAN Working Group 4 (Radio) meeting #64bis 
 R4-125523
Santa Rosa, CA., USA, 8 – 12 August 2012


Source:
Ericsson, ST-Ericsson
Title:
Amendment to test configuration for class A2 reference sensitivity and results for the 1.4 and 3 MHz bandwidths for CA_4A-12A
Agenda item:
6.3.1
Document for:
Discussion
1 Background
In this contribution we consider amendments to the reference sensitivity test for class A2 combinations in clause 7.3.1A and propose requirements for the outstanding 1.4 and 3 MHz bandwidths for CA_4A-12A. 
For the Band 4 + Band 17 combination (and hence the Band 4 + Band 12 combination), it has been agreed to,

1. set the carrier frequency of the Band 17 uplink channel at 1/3 of that of the Band 4 downlink channel,

2. use a Band 17 uplink allocation that is 1/3 of the maximum transmission configuration of the Band 4 downlink channel and centered within the Band 17 transmission bandwidth configuration,
following the proposed way forward in [1]. The test case agreed in [2] and specified as an exception from the standard test configuration and minimum requirements when the uplink is active in the lower band and the following conditions are met:
the UL EARFCN of the low band (superscript LB) should be such that the carrier frequency is 
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the carrier frequency of the downlink of the high band in MHz and
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 the channel bandwidth configured in the low band.
with necessary corrections marked with change bars. This means that the test is configured such that the harmonic product falls completely within Band 4 (and confined within the Band 4 downlink bandwidth given the uplink allocation in the low band).

For the core requirements in 36.101, an exception to the standard test (without impact of harmonics) should actually be allowed whenever the harmonic product generated by any possible allocation used in the standard REFSENS test (up to 25 RB for Band 12/17) falls within the Band 4 receive band. This would be the case if either
(1.1)
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with some margin. The conformance test requirements in 36.521-1 could be limited to the cases for which the harmonic product overlaps the Band 4 receive channel as specified in the current version of 36.101.
We begin by proposing a possible updates of the test configuration with suggested specification text based on the above.
2 Modification of the core requirements in 36.101
We propose to include a note in the table of requirements (Table 7.3.1A-0a) specifying the frequency range for which a harmonic product generated in the low band (for any possible UL allocation used in the standard REFSENS test as specified in table 7.3.1-2) could fall within the receive bandwidth of the carrier configured in the high band. For the configurations CA_4A-12A and CA_4A-17A this can occur when (1.1) and (1.2) are met, which is captured in a Note 4 added in Table 7.3.1A-0a. New notes can then be added for other configurations for which the harmonic relation between the low- and high band is anything other than 3.

Whenever (1.1) and (1.2) are met, the core requirements in Table 7.3.1A-0a apply with the allocations according to table 7.3.1A-0b. The Note 3 in table 7.3.1A-0b is now obsolete (and also contains errors).
Other exceptions to the REFSENS requirements for inter-band CA could follow, e.g. the test case for the DL700 band (when specified) with its special uplink configuration.
< start of changes > 
7.3.1A

Minimum requirements (QPSK) for CA

For inter-band carrier aggregation with uplink assigned to one E-UTRA band 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 both downlink component carriers active and either of the uplink carriers active. 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 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_12A-4A4
	12
	
	
	-97
	-94
	
	
	FDD

	
	4
	TBD
	TBD
	[-90]
	[-89.5]
	
	
	

	CA_17A-4A4
	17
	
	
	-97
	-94
	
	
	FDD

	
	4
	
	
	[-90]
	[-89.5]
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5
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:
The requirements apply the carrier frequency of the low band (superscript LB)
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, where 
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 is the carrier frequency of the downlink of the high band (superscript HB) in MHz and with 
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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

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex mode

	CA_12A-4A
	12
	2
	5
	8
	16
	
	
	FDD

	CA_17A-4A
	17
	
	
	8
	16
	
	
	FDD

	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








Unless given by Table 7.3.1A-0c, the minimum requirements specified in Tables 7.3.1A-0a and 7.3.1A-0b shall be verified with the network signalling value NS_01 (Table 6.2.4-1) configured. 

 Table 7.3.1A-0c: Network signalling value for reference sensitivity

	E-UTRA CA Configuration
	Uplink Band
	Network Signalling value

	CA_4A-12A
	12
	NS_06 

	CA_4A-17A
	17
	NS_06


< further exceptions for e.g. the Band 29 (DL700 when specified) test case can then follow > 
For intra-band contiguous carrier aggregation the throughput of each 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
< end of changes > 
3 In the conformance test specification 36.521-1
For the conformance tests the requirements should be verified for the case in which the harmonic product completely overlaps the Band 4 receive band. This is the cases for which
1. the UL EARFCN of the low band is such that the carrier frequency is such that 
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2. the uplink allocation of the low band is 1/3 of the maximum transmission configuration
in line with the obsolete Note 3 in Table 7.3.1A-0b. For the first item, it is implicitly assumed that the carrier with downlink centre frequency
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 can be fully allocated within the high band.
4 Requirements for the 1.4 and 3 MHz bandwidths

We present results in terms of the isolation required from the TX port in Band 12 to the RX port in Band 4. The results do not only include the nonlinearities of the Band 12 PA and the front end, but also effects caused in the RFIC, e.g. by the RX LNA and coupling.
Table 1 and Table 2 show the MSD for different isolation at the Band 4 RX band on the main branch, i.e. a TX/RX branch. The attenuation required on a diversity branch would be smaller for a given MSD. We assume that the transceiver allows harmonic suppression and an increased IL in the Band 12 uplink path: the lower tolerance of the MOP for Band 12 is relaxed by 0.3 + 0.5 dB = 0.8 dB. The Band 12 uplink allocations are RB_size = 2 RB for the 1.4 MHz a channel in Band 4 and RB_size = 5 RB for 3 MHz, with the UL EARFCN of the channels chosen such that the 3rd harmonics are centered in the Band 4 RX channel.

Table 1: MSD for inter-band CA with one uplink band [two downlinks active] for 1.4 MHz
	MSD [dB]
	ISO@B4RX on main branch [dB]

	18
	70

	13
	75

	8
	80

	5
	85

	0
	-


Table 2: MSD for inter-band CA with one uplink band [two downlinks active] for 3 MHz
	MSD [dB]
	ISO@B4RX on main branch [dB]

	14
	70

	10
	75

	6
	80

	3
	>85


For the minimum requirements, we propose to use the results for 75 dB required isolation just as for the 5 and 10 MHz results in [3]: 13 dB for the 1.4 MHz and 10 dB for the 3 MHz channel. The proposed requirements are shown in Table 3.
Table 3: 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_12A-4A4
	12
	
	
	-97
	-94
	
	
	FDD

	
	4
	[-88.7]
	[-88.7]
	[-90]
	[-89.5]
	
	
	

	CA_17A-4A4
	17
	
	
	-97
	-94
	
	
	FDD

	
	4
	
	
	[-90]
	[-89.5]
	
	
	

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5
[…]
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