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1
Introduction
In this update of [1] we propose UE maximum output power (MOP) requirements for the APAC700 FDD, and supply a TP to TR 36.820. For the MOP requirements, we consider the duplexer IL, the spurious emissions requirements for protection of broadcast services and the protection of the own RX band.
2
Background
2.1
Pre-requisites for the specification
For specifying the transmitter minimum requirements for the FDD mode of APAC700, we assume a split-duplexer architecture with 30 MHz passband of the two filters. However, this architecture should not be specified and the requirements apply for the entire frequency range 703-748/758-803 MHz. We also assume support of the 20 MHz bandwidth with restrictions.
2.2
Requirements for MOP
For the MOP specification we consider
· the insertion loss of the filters of the split-duplexer arrangement,
· protection of broadcast below 694 MHz,
· protection of broadcast below 710 MHz in Japan

· protection of the own receive band.

Provisional filter data suggests an insertion loss similar to that of Band 20; we therefore propose a +2/-2 dB tolerance for the mid-band performance for PC 3. In order to facilitate protection of broadcast below 694 MHz (lower filter) and protection of own receive (upper filter), we propose that a 1.5 dB relaxation of the lower tolerance limit (TC) is applied at the band edges. However, a similar relaxation should not be allowed for protection below 710 MHz, for then this local requirement would imply a MOP relaxation for all other markets. 
More details are given in the text proposal below.
3
Proposal

We propose that

· the split-duplexer arrangement is not specified 

· the minimum requirements apply for the entire TX band 703-748 MHz

· the MOP is specified with a +2/-2 dB tolerance for PC 3

· a 1.5 dB relaxation (TC) of the lower tolerance limit applies at the band edges 703 MHz and 748 MHz.
This is captured in the text proposal below, proposed to be included into Clauses 2, 6 and 8 of TR 36.820.
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TEXT PROPOSAL:

<start of text proposal>
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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

· A-MPR for co-existence

· 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).
A-MPR must also be allowed to meet the broadcast coexistence requirements.   
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 adopt the standard ±2 dB for the mid-band performance, also assuming that a TC relaxation is applied at the band edges (additional 1.5 dB). 

[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 allow a relaxation using the standard TC of -1.5 dB in 4 MHz zones 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 reducing the 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. 
The coexistence requirement for protection of broadcast below 710 MHz in Japan could also 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 and in practice mandate the assumed split-duplexer arrangement. 
The relaxation at the band edges 703 MHz and 748 MHz along with a mid-band relaxation of 1 dB could also facilitate future development of a single duplexer for the band. However, compliance with the Japanese-specific requirement when indicated by NS signaling could make a single-duplexer implementation impossible for a “global” UE since additional rejection by a split-duplexer filter is assumed below 710 MHz for the specification of A-MPR. Now, a single DPX may not be at all feasible; implementation of the split-duplexer arrangement is already challenging in high-volume SAW technique. 
Considering the impact of a mid-band relaxation on markets outside Japan, it is reasonable not to allow a TC relaxation mid-band, and only utilize the stop-band rejection of DPX when specifying the allowed A-MPR as a compromise (see 8.2.1.3). Should a single DPX be possible in the future, such an implementation then need to comply with the Japanese requirement assuming a reduced A-MPR following from an assumed filter rejection by the DPX2 filter. This would mean tougher linearity requirements on the front-end. The proposed MOP requirements are 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/-22
	
	

	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 >
8.2.1.3
A-MPR for co-existence

< text to be added >
8.2.2.
TDD
< text to be added >
<end of text proposal>
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