3GPP TSG-RAN WG4 (Radio) Meeting #37                                                R4-051130
Seoul, South Korea, 7th – 11th November 2005
Agenda Item:
7.1
Source: 
Ericsson 
Title: 
LTE Spurious emission concept for flexible bandwidth

Document for:
Approval
1 Introduction

In TR25.913, [1] a concept of flexible bandwidth is introduced for LTE. This contribution proposes spurious emission requirements for the base station and user equipment transmitter. 

2 Assumptions

Within the frequency band allocated for UTRA/E-UTRA we will see a mix of 5 MHz UTRA carriers and new E-UTRA carriers with a flexible bandwidth. According to TR25.913 the targets for the evolution of the radio-interface and radio-access network architecture is the scalable bandwidth of 1.25, 2.5, 5, 10, 15 and 20 MHz. Outside the UTRA/E-UTRA spectrum there will be different adjacent services depending on the UTRA/E-UTRA bands. To keep the interoperability between operators within the UTRA/E-UTRA spectrum and between UTRA/E-UTRA and the adjacent services we make the following assumptions:

Assumption 1. A new E-UTRA carrier, of any bandwidth, should have a spectrum emission that is within the current spectrum emission requirement of the 5 MHz UTRA carriers.

Assumption 2. Due to backward interoperability with UTRA, there is no need for a new E-UTRA carrier, of any bandwidth, to have a tighter spectrum emission requirement than of the 5 MHz UTRA carriers.

3 Discussion

The current ITU recommendations are based on limits related to the bandwidth of the signal and the distance from the carrier centre frequency. The current specifications are very well adapted for non-flexible bandwidth scenarios but have new implications when flexible bandwidth systems are deployed.

The dependence on bandwidth of the signal means that the adjacent carriers and services will need to accept different spurious emission levels depending on the instantaneous bandwidth of the signal when flexible bandwidths are introduced. The proposal in this document will align the limits to one bandwidth and make the spurious emission to the adjacent carriers and services sufficient, uniform leveled and more predictable.

The correlation of the requirement to the distance from the carrier centre frequency makes the requirement uncorrelated to the edge of the operating band. This means that the requirement will be different depending where in the band the carrier is deployed. In a flexible bandwidth scenario, adjacent carriers and services will need to accept different spurious emission depending on where in the band the carrier is situated. This document proposes to align the requirement to the operating band edge and make the spurious emission to the adjacent carriers and services more predictable and sufficient.

4 Spurious emission

Throughout the document, operating band VII is used as an example and the numbers used in the document may only be applicable for frequencies above 1 GHz. The discussion is still valid for frequency bands below 1 GHz but the numbers will be different.

4.1 Current UTRA spurious emission requirement

The current WCDMA spurious emission requirements in TS 25.104 and TS 25.101 are based on the ITU recommendation. There are three basic things that form the foundation for the current WCDMA spurious emission requirements in 3GPP.

1. The spurious emission starts at the out-of-band boundary 250% from the carrier, which is for the UTRA 5 MHz carrier 12.5 MHz from the carrier. This is a general limit from ITU-R SM.329-10, see ref [2-4].

2. A reduced measurement bandwidth is allowed close to the carrier. The first level is allowed up to 12 times the necessary carrier bandwidth from the carrier centre and the second level is allowed up to 10 times the necessary carrier bandwidth from the carrier centre. In TS25.104 this is used inside the band and up to 10 MHz outside the band. This is the Category B limit in ITU-R SM.329-10, see ref [2-4]. 

3. The spurious emission limit is -30 dBm, taken from Category B limits in ITU-R SM.329-10, see ref [2-4].

The current requirements from TS 25.104 and TS 25.101 are included in Annex A in this contribution for information. 

4.2 Proposal for E-UTRA spurious emission requirement 

If we would take the current requirement for UTRA 5 MHz and translate that into a requirement for E-UTRA 20 MHz it would be relaxed compared to UTRA 5 MHz since the requirement is based on the bandwidth of the carrier. That would be according to ITU but not be acceptable according to Assumption 1.

If we would take the current requirement for UTRA 5 MHz and translate that into a requirement for E-UTRA 1.25 MHz it would be tightened compared to UTRA 5 MHz since the requirement is based on the bandwidth of the carrier. That would be according to ITU but not be necessary according to Assumption 2.

According to Assumption 1 and 2 we should take the requirement from UTRA 5 MHz to E-UTRA and apply that to all different bandwidths. This approach is the most logical approach taking interoperability into account.
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· For the E-UTRA requirement we propose to start the out-of-band boundary 10 MHz from the edge of the carrier instead of having it as a percentage of the necessary bandwidth from the centre of the carrier. This will result in the same requirement as for a 5MHz carrier according to the current ITU recommendations.

· To unify the –30 dBm requirement between the bands we propose to use a 10 MHz distance from the band edge to be valid for all carriers within the band. 
· We also propose to fix the first level of reduced measurement bandwidth, resulting in a –25 dBm requirement, to be valid between 5 and 10 MHz outside the band edge. 

· We also propose to fix the second level of reduced measurement bandwidth, resulting in a –15 dBm requirement, to be valid up to 5 MHz outside the band edge. 

It should be noted that the major concern of the spurious emission is outside the band since the spectrum mask and the ACLR requirement handle the interoperability within the band. 

An example on how the requirements would look like can be found in Annex B in this contribution.
5 Summary and Proposal

We propose to define the spurious emission requirements for E-UTRA according to the generic and not carrier bandwidth dependent proposal in chapter 3.2.

We see the proposal in line with the ambition and objectives of TS 25.913 with respect to:

· Scalable bandwidth support

· Support for inter-working with existing 3G systems and non-3GPP specified systems
· Cost effective migration from a UTRA radio interface
· Reasonable system and terminal complexity and cost
· Possibility for simplified co-existence between operators in adjacent bands as well as cross-border co-existence
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7 Annex A - Current UTRA spurious emission requirement

7.1 Base station UTRA 5 MHz 

The requirement applies to frequencies within the specified frequency ranges, which are more than 12.5 MHz under the first carrier frequency used or more than 12.5 MHz above the last carrier frequency used.

Table 6.9E: BS Mandatory spurious emissions limits, operating band VII, Category B

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	9kHz ( 150kHz
	-36 dBm
	1 kHz 
	Note 1 

	150kHz ( 30MHz
	- 36 dBm
	10 kHz 
	Note 1

	30MHz ( 1GHz
	-36 dBm
	100 kHz
	Note 1

	1GHz 

(
Fc1 - 60 MHz or 2610 MHz 
whichever is the higher
	-30 dBm
	1 MHz
	Note 1

	Fc1 ‑ 60 MHz or 2610 MHz 
whichever is the higher

(
Fc1 ‑ 50 MHz or 2610 MHz
whichever is the higher
	-25 dBm
	1 MHz
	Note 2

	Fc1 ‑ 50 MHz or 2610 MHz
whichever is the higher

(
Fc2 + 50 MHz or 2700 MHz
whichever is the lower
	-15 dBm
	1 MHz
	Note 2

	Fc2 + 50 MHz or 2700 MHz
whichever is the lower

(
Fc2 + 60 MHz or 2700 MHz
whichever is the lower
	-25 dBm
	1 MHz
	Note 2

	Fc2 + 60 MHz or 2700 MHz 
whichever is the lower
( 

12.75 GHz
	-30 dBm
	1 MHz
	Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329[1], s4.1

NOTE 2:
Specification in accordance with ITU-R SM.329[1], s4.3 and Annex 7

NOTE 3:
Bandwidth as in ITU-R SM.329[1], s4.1. Upper frequency as in ITU-R SM.329[1], s2.5 table 1
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7.2 User equipment UTRA 5 MHz 

These requirements are only applicable for frequencies, which are greater than 12.5 MHz 

away from the UE centre carrier frequency.

Table 6.12: General spurious emissions requirements

	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	9 kHz ( f < 150 kHz
	1 kHz
	-36 dBm

	150 kHz ( f < 30 MHz
	10 kHz
	-36 dBm

	30 MHz ( f < 1000 MHz
	100 kHz
	-36 dBm

	1 GHz ( f < 12.75 GHz
	1 MHz
	-30 dBm


8 Annex B - Proposal for E-UTRA spurious emission requirement

8.1 Base station E-UTRA flexible bandwidth 

The requirement applies to frequencies within the specified frequency ranges, which are more than 10 MHz below the edge of the first nominal channel and more than 10 MHz above the edge of the last nominal channel used.

BS Mandatory spurious emissions limits, operating band VII, Category B
New proposal for E-UTRA with flexible bandwidth

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	9kHz ( 150kHz
	-36 dBm
	1 kHz 
	Note 1 

	150kHz ( 30MHz
	- 36 dBm
	10 kHz 
	Note 1

	30MHz ( 1GHz
	-36 dBm
	100 kHz
	Note 1

	1GHz 

(
2610 MHz 
	-30 dBm
	1 MHz
	Note 1

	2610 MHz 
(
2615 MHz
	-25 dBm
	1 MHz
	Note 2

	2615 MHz
(
2695 MHz
	-15 dBm
	1 MHz
	Note 2

	2695 MHz
(
2700 MHz
	-25 dBm
	1 MHz
	Note 2

	2700 MHz 
( 

12.75 GHz
	-30 dBm
	1 MHz
	Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329[1], s4.1

NOTE 2:
Specification in accordance with ITU-R SM.329[1], s4.3 and Annex 7

NOTE 3:
Bandwidth as in ITU-R SM.329[1], s4.1. Upper frequency as in ITU-R SM.329[1], s2.5 table 1
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8.2 User equipment E-UTRA flexible bandwidth 

These requirements are only applicable for frequencies, which are more than 10 MHz from the edge of the UE nominal channel.

Table 6.12: General spurious emissions requirements

	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	9 kHz ( f < 150 kHz
	1 kHz
	-36 dBm

	150 kHz ( f < 30 MHz
	10 kHz
	-36 dBm

	30 MHz ( f < 1000 MHz
	100 kHz
	-36 dBm

	1 GHz ( f < 12.75 GHz
	1 MHz
	-30 dBm
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 Figure 1: Base station E-UTRA flexible bandwidth – new proposal based  on UTRA requirement
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