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Background and discussion
In the MSR Work Item TR [1], the discussion on Band Category 3 scenarios in subclause 5.3.1 demonstrates how 1.28 Mcps UTRA TDD and E-UTRA with 5 ms periodicity can be time aligned to operate in the same MSR Base Station. Scenarios with 10 ms periodicity are left out of the MSR discussions at this point in time.
This also means that for UTRA TDD, only the 1.28 Mcps option will be covered. It has been proposed in off-line discussions to update the TR to reference only requirements for the 1.28 Mcps option, while general references to the UTRA TDD specifications are still made.

The attached text proposal makes such an update of TR 37.900 [1] and applies the terminology “1.28 Mcps UTRA TDD (TD-SCDMA)” in places where requirements for UTRA TDD are referenced. The term “UTRA TDD” without a specific chip rate option given is still used for general references to the UTRA TDD specifications.

Proposal

It is proposed that the attached text proposal is approved for the MSR Work Item TR.
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TEXT PROPOSAL:
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
ACIR
Adjacent Channel Interference Ratio

ACLR
Adjacent Channel Leakage Ratio

ACK
Acknowledgement (in HARQ protocols)

ACS
Adjacent Channel Selectivity

ARFCN
Absolute Radio Frequency Channel Number
AWGN
Additive White Gaussian Noise

BC
Band Category

BER
Bit Error Ratio

BS
Base Station

BTS
Base Transceiver Station

CP
Cyclic prefix
CRC
Cyclic Redundancy Check
CW
Continuous Wave

DC
Direct Current

DC-HSDPA
Dual Cell HSDPA

DTX
Discontinuous Transmission

EARFCN
E-UTRA Absolute Radio Frequency Channel Number 

EVM
Error Vector Magnitude

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

GP
Guard Period (for E-UTRA TDD operation)

GSM
Global System for Mobile Communications

HSDPA
High Speed Downlink Packet Access

ICS
In-Channel Selectivity

ITU‑R
Radiocommunication Sector of the ITU

LNA
Low Noise Amplifier

MCL
Minimum Coupling Loss

MCS
Modulation and Coding Scheme

MIMO
Multiple Input Multiple Output
MS
Mobile Station

MSR
Multi-standard Radio
OFDM
Orthogonal Frequency Division Multiplex

OOB
Out-of-band

PA
Power Amplifier

PHS
Personal Handyphone System

QAM
Quadrature Amplitude Modulation

QPSK
Quadrature Phase-Shift Keying

RAT
Radio Access Technology
RB
Resource Block

RF
Radio Frequency

RMS
Root Mean Square (value)

RS
Reference Symbol

RX
Receiver

RRC
Root Raised Cosine

SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex
TD-SCDMA
Time Division Synchronous Code Division Multiple Access
TX
Transmitter 
UARFCN
UTRA Absolute Radio Frequency Channel Number
UE
User Equipment

5
Multi-Standard Radio scenarios

5.1
Definitions

5.1.1
Frequency bands and arrangements

5.1.1.1
General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications [2-5]. E-UTRA related requirements in the present document are specified for the channel bandwidths listed in clause 5.6 of [4].

NOTE:
Other operating bands and channel bandwidths may be considered in future releases.

5.1.1.2
Frequency bands

In the present version of the UTRA specifications, there are 15 operating bands defined for UTRA FDD [2] designated with Roman numerals and 6 operating bands defined for UTRA TDD [3] designated alphabetically. 

In the present version of the E-UTRA specifications [4], there are 17 paired and 8 unpaired operating bands defined, all designated with Arabic numerals.

In the present version of the GSM specifications [5], there are 14 operating bands defined, all designated with individual names.

In the context of MSR, the operating bands are grouped into Band Categories (BC). The relation between the operating bands for each RAT and how these are categorized is shown in Table 5.2-1 for the paired bands and in Table 5.3-1 for the unpaired bands. The RAT-specific operating band designations for each operating band remain unchanged for MSR.

5.1.1.3
Channel spacing

The GSM/EDGE carrier spacing is 200 kHz [5].

The nominal UTRA channel spacing is 5 MHz for FDD. The nominal channel spacing is 1.6MHz for 1.28 Mcps UTRA TDD Option (TD-SCDMA). These can be adjusted to optimise performance in a particular deployment scenario [2,3].

In E-UTRA the spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 

where BWChannel(1)  and BWChannel(2)  are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario [4].

5.1.1.4
Channel raster

The GSM/EDGE channel raster is 200 kHz for all bands [5].

The UTRA FDD and TDD channel raster is 200 kHz for all bands, which means that the centre frequency must be an integer multiple of 200 kHz. In addition a number of additional centre frequencies are specified according to [2,3], which means that the centre frequencies for these channels are shifted 100 kHz relative to the general raster.

The E-UTRA channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz [4].

The channel raster for E-UTRA, UTRA and GSM overlap in such a way that all RATs support a common 200 kHz raster in Band Category 1, 2 and 3. For UTRA and E-UTRA in Band Category 1 and 3, there are also some common carrier frequencies on a 100 kHz raster.

5.1.1.5
Carrier frequency and channel numbers

The GSM/EDGE carrier frequency is designated by the absolute radio frequency channel number (ARFCN) [5]. Channel numbers are defined in a way that is uniquely defined for most operating bands, while there is also a possibility for dynamically mapped ARFCNs in some bands as described in clause 2 of [5].

The UTRA carrier frequency is designated by the UTRA Absolute Radio Frequency Channel Number (UARFCN) [2,3]. Channel numbers are uniquely defined for each operating band (except for Band V and VI) as described in clause 5.4 of [2]. The UARFCN scheme with unique numbers supports inter-band mobility and inter-RAT inter-working.

The UTRA TDD channel numbers have a one-to-one mapping to the carrier frequency as described in clause 5.4 of [2]. This implies that in case of operating bands that overlap in frequency, the UARFCN are not uniquely defined for each band. It should be noted that numbering schemes for UTRA FDD and TDD are not coordinated, while both are called UARFCN.

The E-UTRA carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) [4]. Channel numbers are uniquely defined for each operating band (paired and unpaired) as described in clause 5.7 of [4]. The EARFCN scheme with unique numbers supports inter-band mobility and inter-RAT inter-working.

In the context of MSR, the frequency numbering scheme for each RAT will remain.

5.3
TDD multi-RAT and multicarrier scenarios

To structure the possible TDD scenarios and resulting requirements, the unpaired bands are put in a third category:

•
Band category 3: Bands for UTRA TDD/TD-SCDMA and E-UTRA TDD operation
A full set of unpaired bands and how they are categorized is shown in Table 5.3-1. 

Table 5.3-1: Unpaired bands in E-UTRA and UTRA.

	E‑UTRA Band
	UTRA Band
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	33
	a)
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	3

	34
	a)
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	3

	35
	b)
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	3

	36
	b)
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	3

	37
	c)
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	3

	38
	d)
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	3

	39
	f)
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	3

	40
	e)
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	3


5.3.1
Band category 3 scenarios (1.28 Mcps UTRA TDD and E-UTRA TDD)
1.28 Mcps UTRA TDD option (TD-SCDMA) and E-UTRA TDD can have multiple uplink and downlink configurations, with TD-SCDMA having UL:DL=5:2, 4:3, 3:4, 2:5 and 1:6 configurations and E-UTRA TDD having UL:DL=3:1, 2:2, 1:3 configurations with 5 ms periodicity. However, due to the mix of bandwidths and technologies sharing common radio resources in MSR, it is difficult for TD-SCDMA and E-UTRA TDD sharing the common RF in arbitrary UL:DL configurations manner. According to the UL:DL configurations with TD-SCDMA and E-UTRA TDD defined in [3] and [2] , the interference will be unacceptable if the TD-SCDMA and E-UTRA TDD in 10 ms periodicity co-exist in the same geographical region with co-located and co-sited base stations. Furthermore,  one UL:DL configuration of E-UTRA TDD with 5 ms periodicity can co-exist with one unique associated UL:DL configuration of TD-SCDMA if they are co-sited or co-located.
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 Figure 5.3.1-1: Alignment of TD-SCDMA and E-UTRA TDD

Figure 5.3.1-1 shows that the UL:DL=5:2, 3:4 and 2:5 configurations of TD-SCDMA can coexist with UL:DL= 3:1, 2:2 and 1:3 configurations of E-UTRA TDD respectively. Consider minimizing the interference between the TD-SCDMA and E-UTRA TDD, UL and DL alignment of TD-SCDMA and E-UTRA TDD with 5ms periodicity will be assumed in the initial work stage of MSR; For E-UTRA TDD with 10 ms periodicity and TD-SCDMA deployment scenarios, it might be very difficult to define the RF requirements for the TD-SCDMA and E-UTRA TDD co-existence in MSR mode and this case is left aside at this stage.

For minimizing the interference between the TD-SCDMA and E-UTRA TDD the UL and DL alignment of TD-SCDMA and E-UTRA TDD with 5 ms periodicity shall be assumed. The operating band outlined in Table 5.3-1 shall be considered for the MSR combination of TD-SCDMA and E-UTRA TDD.

5.3.2
Foffset, RAT of Band category 3

BC3 requirements for receiver and transmitter shall apply with a frequency offset from the lowest and highest carriers to the RF bandwidth edge (Foffset, RAT) as defined in Table 5.3.2-1. 
Table 5.3.2-1:  Foffset, RAT for Band Category 3
	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel /2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA
	BWChannel /2

	1.28 Mcps UTRA TDD option
	1 MHz

	
	

	
	


6.2
Base station output power

With multiple carriers of the same or of different types the power definition of the BS is slightly more complicated than for a single carrier BS. The output power for the BS is defined by:

· Carrier power: The output power of a single carrier. 

· RAT power: The sum of the output powers of all carriers belonging to the same RAT.

· Total output power: The sum of the output power of all transmitted carriers.

The carrier power is defined in the frequency domain by using a square filter. For E-UTRA the channel bandwidth is specified in [4], for UTRA FDD the bandwidth shall be 5 MHz , for 1.28Mcps UTRA TDD (TD-SCDMA) the bandwidth shall be 1.6 MHz, and for GSM the bandwidth shall be 300kHz. For the time domain the different technologies have employed different averaging times. E-UTRA and UTRA can in principle be averaged over any time interval during the transmitter ON period as long as it is longer than a minimum length. For GSM however the averaging period is synchronised to the burst. For this reason the time period used for averaging should depend on the RAT and use the RAT specific averaging time.

To limit the number of possible configurations of the powers a parameter defining the maximum supported carrier power difference is declared by the manufacturer.

An example of how a manufacturer declaration of the power parameters could look like is given in table 6.2-1.

Table: 6.2-1: Example manufacturer output power declaration

	Maximum total output  power
	100 W

	Maximum supported carrier power difference
	6 dB

	LTE
	Maximum LTE output power
	80 W

	
	Number of supported carriers
	5

	
	Maximum carrier power (for LTE)
	20 W

	GSM
	Maximum GSM output power
	100 W

	
	Number of supported carriers
	8

	
	Maximum carrier power (for GSM)
	20W


<Text will be added.>

6.6.1.8
Minimum requirement (Band Category 3)

Operating band unwanted emission requirements are defined above the upper and below the lower RF bandwidth edge located at FBW RF,high , respectively FBW RF,low and shall apply within the operating band and in addition the frequency ranges 10 MHz above and 10 MHz below this band. Unwanted emissions outside this frequency range shall be limited by spurious emissions requirements.

The requirements shall apply whatever the type of transmitter considered (single RAT or multi-RAT, single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The requirements shall apply with values for Foffset, RAT as specified in Table 5.3.2-1.

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Since the limits are to a large part based on regulatory requirements taken, the test tolerance shall be zero when deriving the test requirement for out-of-band Operating band unwanted emissions.

Table 6.6.1.8-1: Operating band unwanted emission mask (UEM) for BC3
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 2)

	0 MHz ( (f < 0.2 MHz
	0.015MHz ( f_offset < 0.215MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 1)
	1.015MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( [10 MHz] 
	1.5 MHz ( f_offset < [10.5 MHz]
	-13 dBm
	1 MHz 

	[10 MHz] ( (f ( (fmax
	[10.5 MHz] ( f_offset < f_offsetmax 
	[-15 dBm]
	1 MHz 


NOTE 1:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 2:
As a general rule for the requirements in subclause 6.6.1.3, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 3: 
These requirements apply for E-UTRA TDD and 1.28Mcps UTRA TDD (TD-SCDMA).
7.6.3
Band Category 3
The requirement specified for UTRA TDD receiver spurious emissions consists of general and additional requirements in [3]. General receiver spurious emission requirements are -57dBm/100kHz for 30MHz ~ 1GHz and -47dBm/1MHz for 1GHz ~ 12.5GHz. It is aligned with E-UTRA.
For 1.28Mcps UTRA TDD (TD-SCDMA), the spurious emission requirements apply with the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the BS. For MSR, in order to align with the way transmitter unwanted emissions are defined in Clause 6.6.1 and 6.6.2, only frequencies that are more than [10] MHz below the lower RF bandwidth edge and more than [10] MHz above the upper RF bandwidth edge are covered by the requirement. The frequency range between those points may be excluded.
In UTRA TDD specification, the additional receiver spurious emission requirements are for protection of TDD bands or FDD bands. These are -83dBm/1.28MHz for different frequency band. Though the measurement bandwidth is different, it can be aligned to -94dBm/100kHz, i.e. -83dBm/ 1.28MHz = -94.07dBm/100kHz.

In E-UTRA, the requirement for co-located base stations is -96dBm/100kHz. Since MSR should satisfy requirements for both E-UTRA and UTRA, a choice of this more strict limitation as MSR receiver spurious emission requirements can also meet the additional requirements for co-location and protection of BS operating in the same operating band for UTRA TDD. It is the same to MSR Tx spurious limits as for co-location, and can be expressed as a direct reference to the additional Tx spurious emission requirements in clause 6.6.2.3.3.
Though in UTRA TDD specification, only one type of additional spurious emission requirements was defined instead of separated co-existence and co-location requirements, the Tx spurious emission requirements for co-existence with other systems in the same geographical area can also be applied for Rx spurious emissions. MSR Rx spurious limits for co-existence with other systems in the same geographical area can be expressed as a direct reference to the additional Tx spurious emission requirements in clause 6.6.2.3.2.
7.6.3.1
Minimum requirement (BC3)

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver that appears at the BS receiver antenna connector. For all TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. 
The power of any spurious emission shall not exceed the levels in Table 7.6.3.1-1:
Table 7.6.3.1-1: General spurious emission minimum requirement

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz ‑ 12.75 GHz
	-47 dBm
	1 MHz
	

	NOTE:
The frequency range from [FBW RF,DL,low -10 MHz] to [FBW RF,,DLhigh + 10 MHz] may be excluded from the requirement.


In addition to the requirements in Table 7.6.3.1-1, the power of any spurious emission shall not exceed the levels specified for Co-existence with other systems operating in other bands in the same geographical area in subclause 6.6.2.3.2 and for Co-located base stations specified in subclause 6.6.2.3.3. These additional spurious emission requirements shall be applied to a BS operating in the same operating band and the frequency range from [FBW RF,DL,low -10 MHz] to [FBW RF,,DLhigh + 10 MHz]  shall  be excluded.
A.1
UTRA interfering signal

The UTRA interfering signal shall be a DPCH containing the DPCCH and one DPDCH. The data content for each channelization code shall be uncorrelated with each other and to the wanted signal and spread and modulated according to clause 4 of TS 25.213. Further characteristics of DPDCH and DPCCH are specified in Table A.1-1.
Table A.1-1: Characteristics of UTRA interfering signal

	Channel
	Bit Rate
	Spreading Factor
	Channelization Code
	Relative Power

	DPDCH
	240 kbps
	16
	4
	0 dB

	DPCCH
	15 kbps
	256
	0
	-5.46 dB

	NOTE:
The DPDCH and DPCCH settings are chosen to simulate a signal with realistic Peak to Average Ratio.


The UTRA interfering signal for band category 3 shall be UTRA TDD signal with one code. The data content shall be uncorrelated to the wanted signal. They are specified in Table A.1-2.
Table A.1-2: Characteristics of UTRA TDD interfering signal

	UTRA TDD option
	Type of Interfering Signal

	1.28Mcps UTRA TDD (TD-SCDMA) 
	1,28 Mcps UTRA TDD signal with one code*

	
	

	* Note: 
The channelisation code ID and Midamble shift shall be different with the wanted signal’s.
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