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1 Introduction

2010-2025MHz had been allocated to TDD use in Japan. However, 1900-1920MHz had been licensed to PHS use. Japanese regulations have some misalignments with 3GPP TDD frequency Band(a). 
Solution from IPwireless[1] is that additional spurious emission requirement coexistence with PHS is only applicable for band (a) 2010 – 2025 MHz where PHS co-existence is required.

2 Some problems
2.1 Frequency definition
TDD frequency band a) consists of the two frequency ranges 1900-1920 MHz and 2010-2025 MHz. According to TS25.306, a UE supporting band a) shall mandatory support transmission and reception in both frequency ranges. In our understanding present TDD frequency band definition a) conflicts with Japanese Regulation, This can be solved by introducing a new frequency band  2010-2025MHz. 

In FDD[2] we had similar scenarios in the past, e.g. in the 800 and 1800 MHz bands. For FDD always new frequency bands have been created in this cases, so TDD shall follow this approach.
2.2 BS test
The situation for the BS is easy - according to TS25.142[4] section 5.2:
The manufacturer shall declare:

-
which of the frequency bands defined in sub-clause 4.2 is supported by the BS.

-
the frequency range within the above frequency band(s) supported by the BS. As TDD is employed, the same frequency range is used for transmit and receive operation.

Many tests in this TS are performed with appropriate frequencies in the bottom, middle and top of the operating frequency band of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top). 

In case of a BS for the new TDD band (2010-2025MHz) in Japan the manufacturer declares only the frequency range 2010-2025 for his band (a) BS.

For other band (a) BS (e.g. for Europe) the manufacturer declares that the optional PHS spurious emission requirement is not applicable. So from BS point of view we do not necessary need a new TDD band.
2.3  UE test[5]
The situation for UE is more complicated considering multi-band UE. It is not a problem for a band (a) UE to meet the PHS spurious emission requirement when its transmitter is off as e.g. the transmit off power is specified:
6.5.1
Transmit OFF power
Transmit OFF power is defined as the RRC filtered mean power measured over one chip when the transmitter is off. The transmit OFF power state is when the UE does not transmit. 

6.5.1.1
Minimum Requirement

The requirement for transmit OFF power shall be less than (65 dBm.
The problem is that specifying the requirement to protect PHS for a band (a) UE is complicating as the test of the requirement has to be done when the UE is operating in the 2010-2025MHz range of the band (a).

TDD frequency band (a) consists of the two ranges 1900-1920 and 2010-2025 MHz. The support of this two ranges is mandatory for a UE supporting band (a) - see TS34.122  V5.4.0 Annex H.
 

As an example, according to the test procedure for UE TX spurious emissions the test shall be performed at Frequencies to be tested: low range, mid range, high range; see clause G.2.4. 

 

Clause G.2.4 states:

 

G.2.4
Specified frequency range
The manufacturer shall declare, which of the frequency bands defined in clause 4.2 is supported by the UE.
Some tests in the present document are performed also in low, mid and high range of the operating frequency band of the UE. The UARFCN's to be used for low, mid and high range are defined in TS 34.108 [3] clause 5.1.2.
TS34.108 Clause 5.1.2 says:

5.1.2
TDD Mode Test frequencies
UTRA/TDD is designed to operate in one of three unpaired bands (3GPP TS 25.102 [12]). The reference test frequencies for the common test environment for each of the 3 operating bands are defined in the following tables:
2.3.1.1 5.1.2.1
Standard TDD reference test frequencies (3.84 Mcps option)
	Test Frequency ID
	Band a
	Band b
	Band c

	
	UARFCN
	Frequency (UL and DL)
	UARFCN
	Frequency (UL and DL)
	UARFCN
	Frequency (UL and DL)

	Low Range
	9 513
	1 902.6 MHz
	9 263
	1 852.6 MHz
	9 563
	1 912.6 MHz

	Mid Range
	9 550
	1 910 MHz
	9 400
	1 880 MHz
	9 600
	1 920 MHz

	High Range
	9 587
	1 917.4 MHz
	9 537
	1 907.4 MHz
	9 637
	1 927.4 MHz

	Low Range
	10 063
	2 012.6 MHz
	9 663
	1 932.6 MHz
	
	

	Mid Range
	10 087
	2 017.4 MHz
	9 800
	1 960 MHz
	
	

	High Range
	10 112
	2 022.4 MHz
	9 937
	1 987.4 MHz
	
	


2.3.1.2 5.1.2.2
Standard TDD reference test frequencies (1.28 Mcps option)
	Test Frequency ID
	Band a
	Band b
	Band c

	
	UARFCN
	Frequency (UL and DL)
	UARFCN
	Frequency (UL and DL)
	UARFCN
	Frequency (UL and DL)

	Low Range
	9 504
	1 900.8 MHz
	9 254
	1 850.8 MHz
	9 554
	1 910.8 MHz

	Mid Range
	9 550
	1 910 MHz
	9 400
	1 880 MHz
	9 600
	1 920 MHz

	High Range
	9 596
	1 919.2 MHz
	9 546
	1 909.2 MHz
	9 646
	1 929.2 MHz

	Low Range
	10 054
	2 010.8 MHz
	9 654
	1 930.8 MHz
	
	

	Mid Range
	10 087
	2 017.4 MHz
	9 800
	1 960 MHz
	
	

	High Range
	10 121
	2 024.2 MHz
	9 946
	1 989.2 MHz
	
	


 
The consequence of this is that all UE TX spurious emission test for a band (a) UE shall be performed at all the band (a) frequencies listed in the table above. The first low, mid and high range frequencies of band (a) are located in the PHS band. 

Also, in section 5.5.3 of TS34.122, it is not impossible but very complicated to add a PHS protection requirement applicable to band (a) UE only and to be measured only if the UE transmits at frequencies in the range 2010-2025MHz.
In case a new frequency band for TDD in Japan is specified the requirements can be better structured, the tests are crystal clear and this does not prevent multi-band UE.

2.4 Other disadvantages

According to TS 25.306, a UE supporting band a) shall mandatory support transmission and reception in both frequency ranges. If a new band 2010-2025MHz isn’t defined, manufactures have to produce a band a) TDD terminal in order to support 2010-2025MHz in Japan. That means that 1900-1920MHz will always be part of a UE though it is unnecessary in some cases, which will increase UE cost. 

On the other hand, during the UE initial cell search procedure, a UE will scan all frequency carrier in the frequency band it supports, but 1900-1920MHz band TDD network does not exist in Japan. This will increase the time of cell search and UE power consumption. From this aspect it is also the best solution to define a new band 2010-2025MHz.

Due to the mandatory support of the band 1900-1920 for all TDD band (a) UE it is not possible to build dual mode PHS/TDD UE. The specification of a new TDD band allows this as well as for pure TDD UE supporting both band (a) (1900-1920 + 2010-2025) and the new band (2010-2025).
3 Conclusion
It is suggested that new frequency band 2010-2025MHz for TDD in Japan should be specified.
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