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1. Introduction 

France Telecom is concerned about the overall UMTS spectrum performance optimisation in terms of capacity. 

Among spectral efficiency parameters are 

- the chip rate, recently reduced from 4.096 to 3.84 MHz that affect link level performance, 

- the carrier spacing, currently fixed at 5 MHz for ACLR requirements, and 

- the inter adjacent band interference impact.
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It is now clear that the overall performance cannot be derived from single band simulation and that inter and intra operators deployment scenarios play a major role on inter adjacent band interference impact [3].

2. Adjacent Carrier Interference Technical Specification.

CDMA systems are interference limited systems and thus adjacent channel interference has a large impact on system performance. As a consequence, UMTS technical specification must be particularly accurate and stringent on adjacent channel interference parameters. 

Two types of requirements exist in the specifications in this domain


- The UE spectrum Mask [1] and [2]


- The ACLR and ACS values [1] and [2]

The spectrum mask is a coarse requirement which is used for close-in interference analysis for adjacent bands. 

The ACLR is a more detailed requirement. It is the only precise value to address performance aspects. Only the ACLR value @ 5 MHz is currently specified. The ACLR at other carrier spacing cannot be derived from the spectrum mask over a chiprate bandwidth centred on the offset. This is due to the coarse spectrum emission mask below 2.5 frequency offset where minimum requirements start.

The ACLR specification @5 MHz only appears not sufficient because no information can be guaranteed for lower carrier spacing. Reasonable estimates of how the ACLR will vary with the carrier spacing need to be specified to optimise guard bands together with performance in a particular deployment scenario.

Requirements of both ACLR and ACS are needed to guarantee an ACIR value. 

3. Carrier spacing considerations

As stated in TS 25.101 v2.2.0 (5.4,Channel Arrangement), the nominal channel spacing is 5 MHz, but this can be adjusted to optimise performance in a particular deployment scenario. The channel raster is 200 kHz, which means that the centre frequency must be an integer multiple of 200 kHz. 

( Because of guard bands existence at UMTS band edges, national regulators may reduce the size of spectrum allocated to operators. The foreseen N*5 MHz allocation will evolve. As tighter carrier spacing will be used, adjacent carrier interference ratios must be guaranteed through accurate specification. 

( Tighter carrier spacing could be used between two bands allocated to one single network (intra layer / collocated case) if adjacent carrier interference ratios were guaranteed at lower carrier spacing. In the intra operator collocated bands scenario (all allocated bands on each site, no HCS), 5 MHz carrier spacing may be a waste of spectrum given state of the art technology as the chip rate has been recently reduced from 4.096 to 3.84 MHz.

Requirements of ACLR specified upon 4.2, 4.4, 4.6 and 4.8 MHz carrier spacing is requested, as well as ACS to guarantee ACIR at each carrier spacing. 

( On the other hand, adjacent carrier interference between inter operator non co-located adjacent bands (shifted deployment scenario) could only gain from an increased carrier spacing if gain is possible. Piece of information on adjacent carrier interference ratios values would urge regulatory bodies and UMTS operators to do so. Estimates of how the ACLR vary with the carrier spacing must be provided. 

It is anticipated that inter operators carrier spacing above 5 MHz will follow from intra operator carrier spacing reduction. Operators that are allocated 3*5 MHz bands can shift bands by step of 200 kHz and collect the available guard bands on each side. Operators that are allocated 2*5 MHz bands must shift bands by step of 200 kHz and the available guard bands may be asymmetrical (0.6 can’t be divided in two 0.3 guard bands and becomes 0.2 + 0.4).
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Figure 1 : Carrier Spacing Between Operators as a result of Intra operator carrier Spacing
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Information of ACLR from 5.2 to 6.6 MHz carrier spacing is requested.

4. Proposed changes to 25.101 UE Radio transmission and Reception (FDD)

For UE specification, the following text change is proposed (UE channel are added)
6.6.2.2

Adjacent Channel Leakage power Ratio (ACLR)

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent channel(s). Both the transmitted power and the received power are measured with a filter that has a Root-Raised Cosine (RRC) filter response with roll-off =0.22 and a bandwidth equal to the chip rate. 

6.6.2.2.1
Minimum requirement

The ACLR should be better than the value specified in Table 7

Table 7:UE ACLR

Power Class
UE channel 
ACLR limit

4
+ 4.2 MHz or – 4.2 MHz
[ -23 ] dB or –50 dBm which ever is higher

4
+ 4.4 MHz or –4.4 MHz 
[ -25 ] dB or –50 dBm which ever is higher

4
+ 4.6 MHz or – 4.6 MHz
[ -27 ] dB or –50 dBm which ever is higher

4
+ 4.8 MHz or –4.8 MHz 
[ -30 ] dB or –50 dBm which ever is higher

4
+ 5 MHz or – 5 MHz
 -33 dB or –50 dBm which ever is higher

4
+ 10 MHz or –10 MHz 
-43 dB or –50 dBm which ever is higher

Note

The ACLR due to switching transients shall not exceed the limits in table 7. 

The ACLR requirements reflect what can be achieved with present state of the art technology. Requirement on the UE shall be reconsidered when the state of the art technology progresses.

7.5
Adjacent Channel Selectivity (ACS)

Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a W-CDMA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

7.5.1
Minimum requirement

The ACS shall be better than  the value indicated in Table 13a for the test parameters specified in Table 13b where the BER shall not exceed 0.001

Table 13a: Adjacent Channel Selectivity

Power Class
Spacing
Unit
ACS

4
+/- 4.2 MHz 
dB
[ 33 ]

4
+/- 4.4 MHz 
dB
[ 33 ]

4
+/- 4.6 MHz 
dB
[ 33 ]

4
+/-4.8 MHz 
dB
[ 33 ]

4
+:-5 MHz
dB
33

 Table 13b: Test parameters for Adjacent Channel Selectivity

Parameter
Unit
Level
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Note : The ACS requirements should reflect what can be achieved with present state of the art technology. 
5. Proposed changes to 25.104 UTRA (BS) FDD; Radio transmission and Reception
For BS specification, the following text change is proposed (BS channel offset are added)
6.6.2.2

Adjacent Channel Leakage power Ratio (ACLR)

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the transmitted power to the power measured after a receiver filter in the adjacent channel(s). Both the transmitted power and the received power are measured through a matched filter (Root Raised Cosine and roll-off 0.22) with a noise power bandwidth equal to the chip rate.
6.6.2.2.1 Minimum requirement





Table 4: BS ACLR

BS adjacent channel offset
ACLR limit

± 4.2 MHz
[ 41 ] dB

± 4.4 MHz
[ 42 ] dB

± 4.6 MHz
[ 43 ] dB

± 4.8 MHz
[ 44 ] dB

± 5 MHz
45 dB

± 10 MHz
[ 55 ] dB

7.5

Adjacent Channel Selectivity (ACS)

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

7.5.1

Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in table n 

Table n : Adjacent channel selectivity

Parameter
Level
Unit

Data rate
12.2
kbps

Wanted signal
Reference sensitivity level + 6dB
dBm

Interfering signal
ISL (interfering signal level) is function of the carrier spacing
dBm

Fuw (Modulated)
see Table n+1
MHz

ISL (interfering signal level) is function of the carrier spacing

Table n+1 : Interfering signal level function of the carrier spacing

BS adjacent channel offset
ISL

± 4.2 MHz
[-52] dBm

± 4.4 MHz
[-52 ] dBm

± 4.6 MHz
[-52 ] dBm

± 4.8 MHz
[-52 ] dBm

± 5 MHz
-52 dBm

Note

The ACS requirements should reflect what can be achieved with present state of the art technology. 
6. Conclusion

For good spectrum use, inside and at the border of the UMTS spectrum, the nominal channel spacing of 5 MHz will be adjusted to optimise performance in a particular deployment scenario. Carrier spacing flexibility
 is needed and ACLR specifications accordingly. The current specification cannot guarantee a good spectrum use. Estimates of how the ACLR vary with the carrier spacing above 5 MHz must be indicated and values specified between 4.2 and 4.8 MHz for UE and BS.

Requirements of ACLR specified upon 4.2, 4.4, 4.6 and 4.8 MHz carrier spacing are requested for intra UMTS intra operators bands allocation.

Information of ACLR upon 5.2, 5.4, 5.6 and 5.8 MHz carrier spacing is requested for intra UMTS inter operators bands allocation.
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� Note : 


At least two carrier spacing are anticipated


Intra operators intra layer carrier spacing


Inter operator carrier spacing


Intra operators intra layer carrier spacing existence follows the performance of neighbouring FDD bands in the HCS scenario. 





It is not clear yet whether minimum carrier spacing will be dictated by UL or DL spectrum use (1920 1980 MHz or 2110 2170 MHz). It may depend on the limiting direction in the intra operator collocated case. However, it is believed that minimum carrier spacing will be dictated by UL intra operator spectrum use (1920 1980 MHz) and that an escape mechanism from the DL will be used in the inter operator scenario. 
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