3GPP TSG-RAN WG4 Meeting #68-bis
R4-134832
Riga, Latvia, 7th –11th October, 2013
Source:
KDDI
Title:
Regulatory Requirements for Japanese 2.5 GHz TDD band
Agenda item:
15
Document for:
Information
1. Introduction

As informed in [1], LTE-TDD is referred from BWA (Broadband Wireless Access) technologies, XGP (eXtended Global Platform / Next Generation PHS) and WiMAX R2.1 AE (Release2.1 Additional Elements). This contribution is intended to present regulatory requirements both for regional and nationwide WiMAX of BWA band in Japan.
2. TDD 2.5GHz band in Japan

The current BWA spectrum allocation is described on the contribution from ARIB [1] and the detailed regulatory requirements are summarized in the attachment of this paper, extracted from ARIB Standard [2].
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Figure 1: Current frequency allocation for BWA in Japan
All of regulatory requirements both for regional and nationwide WiMAX are within the range of the requirements of 3GPP as similar as XGP’s case. We therefore inform of RAN4 Japanese regulatory requirements and would like to ask experts to check whether technical alignments are achieved or not between RAN4 specification and Japanese ones.  CRs for nationwide WiMAX system are submitted [3] – [5].  Relevant parties will be asked to discuss and check technical adequacy.
3. Conclusion
The operator of nationwide WiMAX in Japan plans to use Band 41 for their spectrum. Technical consistency between Band 41 requirements and Japanese regulatory ones are achievable so some modifications are needed as introduced in [3] – [5]. 
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Attachment - Technical Conditions for WiMAX R2.1 AE in Japan
The information is based on ARIB standard STD-T94[2], for WiMAX system that includes TD-LTE as a part. The following description focuses on requirements relevant to LTE-TDD. Then, 
· Only Mobile Station(UE) and Base Station(BS) relevant requirements are described, while Relay station is also mentioned on the standard,

· Only 10MHz and 20MHz BW are covered

In the following text, “this system” refers to WiMAX R2.1 AE.
1. General Requirements

1.1  Duplex Scheme:

Duplex scheme for this system operated in Japan is TDD.
1.2  Multiplexing Scheme:
Multiplexing scheme requirements for this system operated in Japan are specified as follows:

For Downlink: combination of OFDM and TDM, or OFDM, TDM and SDM,


For Uplink: combination of SC-FDMA and TDMA, or SC-TDMA, TDMA and SDMA

1.3  Modulation Scheme:
BPSK, QPSK, 16QAM, 64QAM
1.4  Transmission Synchronisation

(1) Transmission Burst Cycle:


5msec, 10msec,


(2) Transmission Burst Length:

UE: Within Q×625μs, BS: Within P×625μs, 
(P+Q = 5 or 10, where M, N are positive decimal value)


(3) Ratio of Downlink and Uplink



DL : UL = P : Q

2. Mandatory Technical Requirements

2.1  Frequency Error:

Frequency error requirements for this system operated in Japan are specified same as follows:

UE: within 3 x 10-6

BS: within 3 x 10-6
2.2  Occupied Bandwidth:
Occupied bandwidth requirements for this system operated in Japan are specified as follows:

10MHz system : 
less than or equal to 10MHz

20MHz system : 
less than or equal to 20MHz

2.3  Transmission Power:
Transmission power requirements for this system operated in Japan are specified as follows:
UE: less than or equal to 200mW

BS: less than or equal to 40W*

*In the case that the bandwidth is 10MHz, 20W or less.
2.4  Transmission Power Tolerance
Transmission power tolerance requirements for this system operated in Japan are specified as follows:
UE: Within +87%, -47%

BS: Within +87%, -47%
2.5  Adjacent Channel Leakage Power
Adjacent channel leakage power requirements for this system operated in Japan are specified as follows:

For 10MHz system : under 10MHz channel separation and 10MHz measurement BW



UE : less than or equal to 2dBm



BS : less than or equal to 3dBm
For 20MHz system : under 20MHz channel separation and 20MHz measurement BW



UE : less than or equal to 3dBm



BS : less than or equal to 6dBm
2.6  Spectrum Musk
 The value should be less than or equal to the allowed values shown in the tables below.
 For UE
	Bandwidth
	Offset Frequency (Δf)
	Allowed Value

	10MHz System
	15MHz ≦ Δf < 20MHz
	-25dBm/MHz

	
	20MHz ≦ Δf < 25MHz
	-30dBm/MHz

	20MHz System
	30MHz ≦ Δf < 35MHz
	-25dBm/MHz

	
	35MHz ≦ Δf < 50MHz
	-30dBm/MHz


For BS
	Bandwidth
	Offset Frequency (Δf)
	Allowed Value

	10MHz System
	15MHz ≦ Δf < 25MHz
	-22dBm/MHz

	20MHz System
	30MHz ≦ Δf < 50MHz
	-22dBm/MHz


Note: For the tables above, Δf is the separation between the center of the carrier frequency and the closer edge of the measurement bandwidth.
2.7  Spurious Emission

 The value should be less than or equal to the allowed values shown in the tables below.
For UE

	Frequency
	Allowed Value

	9kHz - 150kHz
	-13dBm/kHz

	150kHz – 30MHz
	-13dBm/10kHz

	30MHz – 1000MHz
	-13dBm/100kHz

	1000MHz – 2505MHz
	-13dBm/MHz

	2505MHz – 2530MHz
	-30dBm/MHz

	2530MHz – 2535MHz
	-25dBm/MHz

	2535MHz – 2655MHz
	-30dBm/MHz(Note 1)

	2655MHz - 
	-13dBm/MHz



Note 1: The requirement is only applicable for frequency, which are more than or equal to 2.5 X (system BW) away from the UE centre carrier frequency. 
For BS

	Frequency
	Allowed Value

	9kHz - 150kHz
	-13dBm/kHz

	150kHz – 30MHz
	-13dBm/10kHz

	30MHz – 1000MHz
	-13dBm/100kHz

	1000MHz – 2505MHz
	-13dBm/MHz

	2505MHz – 2535MHz
	-42dBm/MHz

	2535MHz – 2655MHz
	-22dBm/MHz (Note 1)

	2655MHz - 
	-13dBm/MHz



Note 1: The requirements are only applicable for frequency, which is more than or equal to 2.5 X (system BW) away from the BS centre carrier frequency. 

2.8 Transmit Intermodulation

Transmit Intermodulation for this system is specified as follows:

For UE: Not specified.

For BS: The transmit intermodulation level is the power of the intermodulation products when a modulated interference signal is injected at a mean power level of 30 dB lower than that of the mean power of the wanted signal. The frequency of the interference signal shall be 1 or 2 channel(s) away from the subject signal carrier frequency. The transmitter intermodulation level shall not exceed the ACLP or the spurious emission requirements.

2.9 Transmit OFF power



UE: less than or equal to -30dBm.
BS: less than or equal to -30dBm.
2.10 Receiver Spurious Emission
The value should be less than or equal to the allowed values shown in the tables below.

	Frequency
	Allowed Value

	9kHz –150kHz
	-54dBm/kHz

	150kHz – 30MHz
	-54dBm/10kHz

	30MHz – 1000MHz
	-54dBm/100kHz

	1000MHz –
	-47dBm/MHz


3. Other Conditions Referred in Japanese Regulation
3.1  Receiver Sensitivity:

The receiver sensitivity power level (referred to as REFSENS) is the minimum mean power applied to an antenna connector at which specified quality (equal to or more than 95% of maximum throughput) is attained for QPSK modulated signal. In static condition: 

UE : -94dBm or less


BS : -101.5dBm or less

3.2  ACS (Adjacent Channel Selectivity):
When the desired signal and modulated interference signal assigned to adjacent carrier frequency band are added by the following condition, QPSK modulated signal shall be received with the specified quality (more than or equal to 95% of the maximum throughput).

UE : desired signal: REFSENS + 14dB, modulated interference signal: -54.5dBm


BS : desired signal: REFSENS + 6dB, modulated interference signal: -52dBm

3.3  Intermodulation Characteristics:

When the desired signal and both of non-modulated and modulated interference signals, which can generate the third-order intermodulation, assigned to adjacent carrier frequency band are added by the following condition, QPSK modulated signal shall be received with the specified quality (more than or equal to 95% of the maximum throughput). In static characteristics,
UE : desired signal: REFSENS + 9dB, 

non-modulated interference signal(adjacent channel): -46dBm,

modulated interference signal(second adjacent channel): -46dBm

BS : desired signal: REFSENS + 6dB 
non-modulated interference signal(adjacent channel): -52dBm,

modulated interference signal(second adjacent channel): -52dBm
3.4  Sprious Response Immunity:

When the desired signal and non-modulated signal are added under the following condition, QPSK modulated signal shall be received with the specified quality (more than or equal to 95% of the maximum throughput). In static characteristics,
UE : desired signal: REFSENS + 9dB, 

non-modulated interference signal: -44dBm,

BS : desired signal: REFSENS + 6dB 
non-modulated interference signal: -45dBm,
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