3GPP TSG-RAN WG4 (Radio) Meeting #55

R4-101790
Montreal, Canada, May 10 – 14, 2010

Source: 
Nokia Siemens Networks
Title: 

Text proposal for CA BS TR: Clause 6.6.1, 6.6.2 (ACLR)
Agenda Item:
8.8.1.5
Document for:
Approval

1. Introduction
According to the agreed time plan for the CA WI [1] the BS RF aspects should proceed as follows:
· RAN4 #55 (May, 2010): 
· TPs for the key RF requirements
· Proposals for remaining RF requirements
Furthermore, RAN4#54 agreed that the findings related to BS RF will be captured within a new TR to be created for the CA WI. The skeleton of this TR has been agreed in [2].
This document presents a text proposal for the CA BS TR regarding Clause 6.6.1 and 6.6.2 (ACLR).
Note that TS 36.104, Annex F is not yet included in [2] and will be added by a separate TP.
2. Conclusion

We propose to take the below TP as a baseline for updating TS 36.104 due to CA WI. It is further proposed to capture this TP within the BS TR of the CA WI.
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Text proposal for CA BS TR
----- Start of TP -----
6.6
Unwanted emissions

6.6.1
Occupied bandwidth
A clarification that the requirement applies for a single transmitted carrier shall be added in order to reflect the reduced carrier separation possible for CA. A similar clarification was also added to TS 37.104. 
6.6.2
Adjacent Channel Leakage power Ratio (ACLR)


Even though the ACLR requirement is qualified to apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification this is taken partly back by the statements in informal Annex F: 

· In subclause 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. This multi-carrier BS corresponds to a multi-carrier BS of the same channel bandwidth for E-UTRA. 
· All scenarios for channel bandwidths less than 5 MHz are for further study.  The guidelines below assumes that the power spectral density of the multiple carriers is the same. All other combinations of multiple carriers are ffs.  
It is therefore not entirely clear which E-UTRA multi-carrier configurations are covered by the normative parts of TS 36.104/141.  It is proposed that the channel bandwidths of the lowest, respectively highest transmitted carrier should be considered for the ACLR requirements. 

This shall be clarified within the normative parts of TS 36.104 and a corresponding TP is included in Annex B, clause 6.6.2.
----- Next section -----
6.6
Unwanted emissions

Unwanted emissions consist of out-of-band emissions and spurious emissions [2]. Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions. The Operating band unwanted emissions define all unwanted emissions in the downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below the band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.

There is in addition a requirement for occupied bandwidth.

6.6.1
Occupied bandwidth

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also ITU-R Recommendation SM.328 [5].

The value of /2 shall be taken as 0.5%.

The requirement applies during the transmitter ON period for a single transmitted carrier.

6.6.1.1
Minimum requirement

The occupied bandwidth shall be less than the channel bandwidth as defined in Table 5.6-1.

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)


Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. For a multi-carrier BS, the requirement applies for the adjacent channel frequencies below the lowest carrier frequency transmitted by the BS and above the highest carrier frequency transmitted by the BS for each supported multi-carrier transmission configuration. The requirement applies during the transmitter ON period.

6.6.2.1
Minimum requirement

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below. 

For Category A Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -13dBm/MHz apply, whichever is less stringent.

For Category B Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -15dBm/MHz apply, whichever is less stringent. 
For Local Area BS, either the ACLR limits in the table or the absolute limit of -32dBm/MHz shall apply, whichever is less stringent.
For Home BS, either the ACLR limits in the tables below or the absolute limit of -50dBm/MHz apply, whichever is less stringent.
For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2.1‑1.

Table 6.6.2.1-1: Base Station ACLR in paired spectrum

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] on the lowest / highest carrier centre frequency transmitted 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the lowest / highest assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.104 [6], with a chip rate as defined in this table.


For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2.1‑2.

Table 6.6.2.1-2: Base Station ACLR in unpaired spectrum with synchronized operation

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] on the lowest / highest carrier centre frequency transmitted 
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	45 dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	45 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	45 dB

	
	BWChannel /2 + 5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 dB

	
	BWChannel /2 + 15 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	45 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the lowest / highest assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in TS 25.105 [7], with a chip rate as defined in this table.


----- Next section -----
Annex F (Informative): Unwanted emission requirements for multi-carrier BS
F.1
General
In subclause 6.6, unwanted emission requirements for single carrier or multi-carrier BS are specified. This multi-carrier BS corresponds to a multi-carrier BS of the same channel bandwidth for E-UTRA. The following two pragmatic scenarios are considered in this annex:

-
multi-carrier BS of different E-UTRA channel bandwidths, covering only 5 MHz and higher channel bandwidths 

-
multi-carrier BS of E-UTRA and UTRA, covering only 5 MHz and higher E-UTRA channel bandwidths.
All scenarios for channel bandwidths less than 5 MHz are for further study.  The guidelines below assumes that the power spectral density of the multiple carriers is the same. All other combinations of multiple carriers are ffs.
Note 1:
Further information and analysis for these scenarios can be found in TR 36.942 [9].
F.2
Multi-carrier BS of different E-UTRA channel bandwidths
For a multi-carrier E-UTRA BS transmitting a group of carriers of different channel bandwidths (≥5 MHz), the channel bandwidth of the outermost carriers should be considered for Operating band unwanted emission requirements. That is, the corresponding requirements for the channel bandwidth of each of the outermost carriers should be applied at the respective side of the group of transmitted carriers.
F.3
Multi-carrier BS of E-UTRA and UTRA

For a multi-carrier BS transmitting a group of carriers of E-UTRA and UTRA (channel bandwidth(s) ≥5 MHz), the RAT being used on the outermost carriers should be considered for ACLR and Operating band unwanted emission requirements. That is, the corresponding requirements for the RAT being used on each of the outermost carriers should be applied at the respective side of the group of transmitted carriers.
----- End of TP -----
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