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----------------------- next change  ---------------------

5.6 Specific UE requirements for UMTS2600

Proposed Transmitter Characteristics to support co-existence with IMT-2000 within 2570 – 2620 MHz

Requirements to support co-existence with IMT-2000 FDD DL external

FDD UE transmitter emissions are specified with spectrum emission mask for frequencies that are 2.5 to 12.5MHz away from the carrier center frequency and with spurious emissions that apply when the frequency offset is larger than 12.5MHz. In addition to the –30dBm/MHz spurious emission requirement when the frequency is higher than 1GHz an additional spurious emission requirement of –60dBm/3.84MHz has been specified for FDD DL bands that can exist within the same geographical area.

The protection level of –60dBm/3.84MHz can be derived with a deterministic analysis and a 40dB (1m) UE-UE MCL assumption. This situation is, however, an extreme worst case that will happen rarely in real networks. The requirement is also more stringent than the protection of for example the GSM1800 band
. There are also physical limitations in UE TX filters that make it difficult to achieve sufficient attenuation for TX emissions with small offset from the 2570 MHz block boundary while keeping the losses of the filter such that terminal form factor and talk times are not sacrificed.

Requirements to support co-existence with IMT-2000 TDD within 2570 – 2620 MHz

This case has no additional potential for interference when compared to co-existence with FDD DL external. In existing 25.102 specifications –30dBm/MHz (~-24dBm/3.84MHz) spurious emission level is seen as sufficient protection for TDD from itself.

Proposal for Transmitter Characteristics to support co-existence with IMT-2000 within 2570 – 2620 MHz

When making a proposal for the FDD internal UE transmitter characteristics, the following aspects need to be considered:

a. Requirements to support co-existence with IMT-2000 FDD DL external UEs or TDD UEs may significantly differ, and the limiting case is FDD.

b. Cost, size and performance aspects (such as IL) of the UE TX filter are of concern.

In addition to the co-existence requirements the implementation aspects of multi band terminal needs to be kept in mind. Most probably UMTS2600 UE needs to support also other FDD bands e.g. Band I, which will increase the complexity of the TX chain and increase the losses, which then set additional challenges for TX design. The following proposal is made:

1. Analyze the need for modified maximum output power requirements

2. Reuse UE spectrum emission mask requirements from existing UMTS frequency variants 

3. Create spurious emission requirements based on ITU category B limits when frequency offset to UE carrier frequency is higher than 12.5MHz.

4. Specify additional spurious emission requirements for GSM900, GSM1800, WCDMA1800, WCDMA2100 and WCDMA2600 down link bands in similar manner as done in existing specifications.

5. Specify –50dBm/3.84MHz additional spurious emission requirement for 2590-2620 MHz band. This proposal has been derived by taking the above mentioned limitations in UE TX filter technologies into account, but on the other hand, aiming at a protection level which is close to the deterministic case for large parts of the band.

6. Similar protection requirements need to be defined for other IMT-2000 FDD technologies that are standardized for the 2.6 GHz band as well in order to maintain technology neutrality.
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Figure XXX. Additional spurious emission requirement to protect the 2590-2620 MHz band

Considerations for multi band UE transmitter

Since administrations may assign the frequency band 2570-2620 MHz to FDD downlink (external) according to the draft ECC Decision [2], it is likely that multi-band terminals will be designed to support Band VII (2.6 GHz FDD paired band – 2500-2570 / 2620-2690 MHz), as well as the 2.6 GHz FDD DL external band. The support of internal and external band in the same terminal increases the complexity of terminal RF front-end, which increases the losses between the PA and antenna and therefore it is proposed to introduce a new output power class for UMTS2600 terminals. Nominal output power of UE supporting the new power class would be 1dB lower that in PC3 (+24dBm), but MIN and MAX limits would be the same as in PC3.

It is therefore proposed to adopt:

· an additional UE power class of +23 dBm +2/-2 dB

As a consequence, the requirements would look as follows:

6.2
Transmit power

6.2.1
UE maximum output power

The following Power Classes define the nominal maximum output power. The nominal power defined is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+α) times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot.

Table 6.1: UE Power Classes

	Operating Band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 3bis
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+33
	+1/-3
	+27
	+1/-3
	+24
	+1/-3
	-
	-
	+21
	+2/-2

	Band II
	-
	-
	-
	-
	+24
	+1/-3
	-
	-
	+21
	+2/-2

	Band III
	-
	-
	-
	-
	+24
	+1/-3
	-
	-
	+21
	+2/-2

	Band IV
	-
	-
	-
	-
	+24
	+1/-3
	-
	-
	+21
	+2/-2

	Band V
	-
	-
	-
	-
	+24
	+1/-3
	-
	-
	+21
	+2/-2

	Band VI
	-
	-
	-
	-
	+24
	+1/-3
	-
	-
	+21
	+2/-2

	Band VII
	-
	-
	-
	-
	+24
	+1/-3
	+23
	+2/-2
	+21
	+2/-2


NOTE:
The tolerance allowed for the nominal maximum output power applies even for the multi-code DPDCH transmission mode.

Proposed Receiver Characteristics to support co-existence with IMT-2000 within 2570 – 2620 MHz

Requirements to support co-existence with IMT-2000 FDD external DL within 2570 – 2620 MHz

As noted in [3], this case has no potential for interference since FDD external DL carriers can be seen as in-band blocking signals for FDD internal UE receiver.

When considering out-of-band blocking requirements one needs to take into account also other frequency allocations just below and above 2.6GHz band, for example 2.4 GHz ISM band.

Requirements to support co-existence with IMT-2000 TDD within 2570 – 2620 MHz

This case has a potential for UE-UE interference. Due to potentially low MCL between the two UEs the transmitter of TDD UE can impose more stringent blocking requirements for FDD UE receiver than either FDD internal or TDD BS. UE performance under blocking conditions is however a combination of selectivity of the interfered UE and emissions of the interfering UE and therefore both of them need to be considered simultaneously.

In current 2 GHz specifications, the TDD UE emissions and FDD UE selectivity requirement are balanced and therefore, both of them would need to be improved if a higher protection against UE-UE interference would be aimed at. Assuming current 3.84Mcps TDD UE ACLR and TX emission requirements it not seen as reasonable to introduce tighter blocking requirements for the FDD internal UE either.

Proposal for Receiver Characteristics to support co-existence with IMT-2000 within 2570 – 2620 MHz

Regarding potential requirements to support co-existence with the various IMT-2000 technologies considered for 2570 – 2620 MHz, the following aspects need to be considered:

a. Requirements to support co-existence with the various IMT-2000 technologies considered for 2570 – 2620 MHz may significantly differ; e.g. support of co-existence with FDD external is substantially easier than co-existence with TDD.

b. Cost, size and performance aspects (such as IL) of the UE RX filter UE are of concern.

Considerations for multi band UE receiver

Since administrations may assign the frequency band 2570-2620 MHz to FDD downlink (external) according to the draft ECC Decision [2], it is likely that multi-band terminals will be designed to support Band VII (2.6 GHz FDD paired band – 2500-2570 / 2620-2690 MHz), as well as the 2.6 GHz FDD DL external band. It is therefore proposed to adopt one single value for REFSENS for Band VII, whether the FDD DL external band is supported or not. Having two different values would result in some UEs with one sensitivity level, and other UEs with another sensitivity level. Therefore, if an operator which does not support the 2.6 GHz external DL band deploys its network only taking into account UEs supporting Band VII, then terminals supporting also the 2.6 GHz external DL band might not work properly on the network, which could cause roaming issues.

It is therefore proposed to adopt:

· a single UE REFSENS value of -115 dBm

As a consequence, the requirements would look as follows:
7.3
Reference sensitivity level

The reference sensitivity level <REFSENS> is the minimum mean power received at the UEantenna port at which the Bit Error Ratio (BER) shall not exceed a specific value.

7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Test parameters for reference sensitivity

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	I, VI
	dBm/3.84 MHz
	-117
	-106.7

	II
	dBm/3.84 MHz
	-115
	-104.7

	III
	dBm/3.84 MHz
	-114
	-103.7

	IV
	dBm/3.84 MHz
	-117
	-106.7

	V
	dBm/3.84 MHz
	-115
	-104.7

	VII
	dBm/3.84 MHz
	-115
	-104.7

	NOTE 1.
For Power class 3 this shall be at the maximum output power

NOTE 2.
For Power class 4 this shall be at the maximum output power





� -71dBm/100kHz equals ~ -55.2dBm/3.84MHz
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