Page 1



TSG-RAN Working Group 4 (Radio) meeting #63 
 R4-122887
 Prague, Czech Republic, 21 – 25 May 2012


Source:
Ericsson, ST-Ericsson
Title:
TP for 36.820: APAC700 FDD MOP and REFSENS
Agenda item:
7.4.2
Document for:
Approval
1
Background
A way forward for APAC700 FDD requirements were agreed in [1]. In this contribution we capture the agreements for 
· maximum output power at +23 dBm +2/-[2.5] dB,

· reference sensitivity for all bandwidths, 

in the TR 36.820 (and put a placeholder for additional text on protection of the own receive band, see [2] for a discussion).
2
Proposal

We propose that the text below is included into Clauses 2, 6 and 8 of TR 36.820.
References
1.    R4-122127, "WF on APAC700 FDD UE requirements", NTT DOCOMO, Qualcomm, Nokia corporation, Ericsson, ST-Ericsson, Renesas, Fujitsu, KT, KDDI, eAccess, Huawei
2.    R4-122891, “APAC700 FDD protection of own receive band”, Ericsson, ST-Ericsson

TEXT PROPOSAL:

<start of text proposal>

2
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-
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For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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APT/AWF/REP-14 “APT Report on Harmonized Frequency Arrangements for the Band 698-806 MHz”, Asia Pacific Telecommunity Sep 2010
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< text omitted >

6
List of band specific issues for LTE for 700 MHz digital dividend
- General issues

-
TDD frequency arrangement

-
Co-existence with nearby 3GPP bands

o
Co-existence with lower E850 sub-band

o
Co-existence with Band 26

o
Co-existence with Band 5

o
Co-existence with Band 18 and 19

-
Co-existence with TV broadcasting 

-
Co-existence with PPDR and TETRA systems

-
Regional frequency arrangements

-
E-UTRA issues

-
UE duplexer

o
FDD dual duplexer

o
TDD filter
-
UE transmitter requirements

· FDD

· Maximum output power

· Unwanted emissions requirements for protection of own RX band

· TDD

-
UE receiver requirements

o
FDD


o
REFSENS


o
In- band blocking

o
TDD

- 
BS Transmitter Requirements

o
Unwanted emissions

-
BS Receiver Requirements

o
Blocking

-
MSR issues

-
No issues found

< text omitted >

8.1.2.
TDD filter

8.2

UE Transmitter Requirements
8.2.1
FDD
For the UE transmitter minimum requirements we assume a split-duplexer arrangement with a 30 MHz passband and characteristics according to Tables 8.1.1-1 and 8.1.1-2. However, this arrangement should not be specified in TS 36.101, which means that the minimum requirements apply for the entire frequency range 703-748/758-803 MHz. In specifying the tolerance for the maximum output power, special consideration is given to protection of
· broadcast below 694 MHz (Section 7.3)
· broadcast below 710 MHz in Japan (Section 7.3)
· the own RX (758-803 MHz).
8.2.1.1
Maximum output power
The split-duplexer architecture in Figure 8.2.1.1-1 is similar to those already used in designs for the 850/900 MHz range in which one low-band PA is shared e.g. Band 5 and Band 8. Hence, when comparing the front-end loss in different frequency ranges, one should account for the fact that additional switches in the TX part are accounted for also in 850 MHz designs that are subject to the standard 23 dBm ±2 dB requirement. It is recognised that the arrangement in Figure 8.2.1.1-1 consumes one extra port in the antenna switch, at the expense of support of another operating band.
For the tolerance limits, we observe that the provisionally specified IL for the lower DPX1 filter and upper DPX2 filter is around 3.5 dB (specified), which is similar to the corresponding specified values for Band 20 (around 3.5 dB [5]), which has the same passband width and similar duplex gap but smaller relative bandwidth. Band 20 also allows a TC relaxation at the band edges. From the duplexer data in Tables 8.1.1-1 and 8.1.1-2 for the TX IL it is therefore relevant to consider either the standard ±2 dB for the mid-band performance with TC relaxation is applied at the band edges (additional 1.5 dB) or consider a flat-out relaxation of the lower tolerance limit. 

[image: image1]
Figure 8.2.1.1-1: basic split-duplexer approach (DPX1 and DPX2) using only one antenna-switch port.

For band-edge performance, it is reasonable to consider a relaxation using at the band edges in order to facilitate compliance with broadcast protection requirements and protection of the own RX. In particular, a relaxation at the lower edge would allow possibilities for eliminating the need for A-MPR for coexistence below 694 MHz (DPX1) by means of a steeper filter response and increased stop-band rejection of DPX1, and a relaxation at the upper edge a more stringent emission limit for protection of the lower range of the own RX at the upper edge by means of DPX2. 
A-MPR is not needed for protection of broadcast below 694 MHz assuming a -26.2 dBm/6MHz limit due to the rejection supplied by the DPX1 filter. The stop-band requirement below 694 MHz is then 15 dB, and it is therefore relevant to consider a modest relaxation of the output power at the lower edge rather than the 1.5 dB relaxation that would be allowed by a TC at the lower edge. For protection of the own receive band, duplexer data indicates that a protection level below –[32] dBm/MHz is feasible at a specified TX IL in the range 3.5-5.0 dB for the DPX2, which motivates a relaxation of the output power at the upper edge.
The coexistence requirement for protection of broadcast below 710 MHz in Japan could motivate a mid-band TC relaxation at the lower edge of DPX2 to allow a steeper filter response below 718 MHz. However, this local requirement would then allow a relaxation of the output power performance for all other markets. 
The relaxation at the band edges 703 MHz and 748 MHz could also facilitate future development of a single duplexer for the band. Now, a single DPX may not be at all feasible; implementation of the split-duplexer arrangement is already challenging in high-volume SAW technique. 
In view of the stop-band requirements above 758 MHz for protection of own receive and the DTV protection below 694 MHz, it may be reasonable to adopt a maximum output power of +23 dBm +2/-[2.5] dB as a compromise between filter requirements (power consumption) and the impact on uplink coverage. This is shown in Table 8.2.1.1-1 along with the corresponding for Band 12 (also in the 700 MHz range), Band 20 and Band 22 as comparison, where the latter also assumes split-duplexer arrangement for requirement due to a challenging duplex arrangement.
Table 8.2.1.1-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	12
	
	
	
	
	23
	±22
	
	

	20
	
	
	
	
	23
	±22
	
	

	22
	
	
	
	
	23
	+2/-3.52
	
	

	APAC700
	
	
	
	
	23
	+2/-[2.5]
	
	

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS

Note 2:
For transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

Note 3:
For the UE which supports both Band 11 and Band 21 operating frequencies, the tolerance is FFS.

Note 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance


8.2.1.2
Unwanted emissions requirements for protection of own RX band

< text to be added >
8.3
 UE receiver requirements
8.3.1
FDD

For the UE receiver minimum requirements we assume a split-duplexer arrangement with 30 MHz and characteristics according to Tables 8.1.1-1 and 8.1.1-2, but we assume that the minimum requirements apply for the entire frequency range 703-748/758-803 MHz just as for the transmitter requirements. We also assume that the constituent filters DPX1 and DPX2 of the split-duplexer arrangement cannot be selected by the network: this selection is UE implementation specific.

8.3.1.1
REFSENS

For estimating reference sensitivity we do not apply scaling of WCDMA requirements by the bandwidth like for many other operating bands. One alternative is to assume that the thermal noise contribution excluding transmitter noise is
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where LANT-RX and NFRFIC is the attenuation from the antenna to the LNA and the noise factor of the RFIC, respectively. For simplicity we assume that the noise contribution is the same on both RX branches since different architectures, diversity or UL MIMO, must be covered by the minimum requirement. We then add the impact of the transmitter noise for these configurations and pick the worst case as dimensioning. 

For the transmitter noise, we assume the standard test configuration with the UL PRB allocation located at the upper edge of the TX band, the worst case. The purpose of the test is to verify the noise factor, and recognising that the transmitter noise may be smaller if a PRB allocation of the same size is allocated away from the upper edge.

The requirement should apply for a standard diversity receiver with one main TX/RX branch and one diversity RX, whence the SNR is
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assuming standard MRC expression can be used, and 
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when the transmitter noise is dominating (correlated noise). Here Vt denotes the transmitter noise and c the attenuation between the TX/RX branches in a conductive test. We then have
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 at the minimum SNR. 

The requirements should also apply for 2 TX for a UE supporting UL MIMO, hence



[image: image6.wmf]2

2

1

2

V

V

V

V

t

n

s

t

n

s

SNR

+

+

+

=


assuming that the UE is configured for dual-codeword transmission (uncorrelated transmitter noise), with Vt1 and Vt2 the transmitter noise of the two transmitters. The total output power at the antenna port is up to 23 dBm (nominal). 
The transmitter noise is estimated as
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where aTX-RX and ACLRRX is s the duplexer isolation@RX and the noise falling into the receive bandwidth, respectively. Following the data in Tables 8.1.1-1 and 8.1.1-2 we assume aTX-RX  = 45 dB. The ACLRRX  is shown in Table 8.3.1.1-1 for various UL allocations.
Table 8.3.1.1-1 ACLRRX (dBc) for various UL allocations
	E-UTRA Band
	10 MHz
	15 MHz
	20 MHz

	APAC700
	[99.2] (15 RB)

[94.4] (20 RB)

[88.7] (25 RB)
	[81.8] (15 RB)1
[84.5] (20 RB)

[81.9] (25 RB)


	[71.9] (15 RB)1
[75.0] (20 RB)

[73.9] (25 RB)



	NOTE 1:     MPR = 0 dB


The 20 MHz bandwidth is challenging; the TX-RX separation is only 35 MHz (duplex separation 55 MHz), close to the OOB boundary of the uplink carrier which is 25 MHz for the 20 MHz bandwidth. This can be compared to 21 MHz for Band 20, which has an exceptional arrangement for its 25 PRB uplink allocation. 

Using LANT-RX = 5 dB, NFRFIC = 4 dB, |c|2 = 10, ACLRRX (dBc) according to Table 8.3.1.1-1 and a 25 PRB UL allocation with a minimum SNR = 1 dB including implementation margin, we obtain PREFSENS = -96.9 dBm for the 10 MHz bandwidth for the diversity-only and the 2 UL MIMO architectures. For the 20 MHz channel we obtain PREFSENS = -90.5 dBm for both architectures assuming PTX = +27 dBm for the diversity-only architecture. 
For the 3 MHz bandwidth, the IP2 performance may motivate a relaxation since the TX isolation may be limited, standard values are more challenging in the switched architecture with overlapping bands, and the RX IL is higher as discussed in Section 8.2.1.1.

The proposed reference sensitivity is shown in Table 8.3.1.1-2 and Table 8.3.1.1-3 that includes selected other bands for comparison (Band 3 with duplex spacing of 95 MHz with 50 PRB allocation and Band 4 with a very large spacing and full uplink allocation).
Table 8.3.1.1-2: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	12
	-101.7
	-98.7
	-97
	-94
	
	
	FDD

	13
	
	
	-97
	-94
	
	
	FDD

	17
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	18
	
	
	-100
	 -97
	-95.2 
	
	FDD

	19
	
	
	-100
	 -97
	-95.2 
	
	FDD

	20
	
	
	-97
	-94
	-91.2
	-90
	FDD

	APAC700
	
	[-100.2]
	[-98.5]
	[-95.5]
	[-93.7]
	[-91]
	FDD


Table 8.3.1.1-3: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	12
	6
	15
	201
	201
	
	
	FDD

	13
	
	
	201
	201
	
	
	FDD

	17
	
	
	201
	201
	
	
	FDD

	18
	
	
	25 
	251
	251
	
	FDD

	19
	
	
	25 
	251
	251
	
	FDD

	20
	
	
	25 
	201
	203 
	203
	FDD

	APAC700
	
	15
	25
	[251]
	[251]
	[251]
	FDD

	Note 
1.
The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 

2.
For the UE which supports both Band 11 and Band 21 the uplink configuration for reference sensitivity is FFS.

3.
For Band 20; in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart _11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart _16


For the smaller bandwidth, the isolation at TX is important. Tables 8.1.1-1 and 8.1.1-2 indicate that the attenuation at TX is less than the 52 dB commonly assumed and leakage through switches may have to be considered for the overlapping DPX1 and DPX2 ranges, which should be considered for IIP2 performance.
8.3.1.2
In-band blocking

<end of text proposal>
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