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1. Introduction
According to the agreed time plan for the CA WI [1] the BS RF aspects should proceed as follows:
· RAN4#54 (February, 2010):

· Discuss technical issues of the key RF requirements (unwanted emissions, ACS, (NB blocking),…)

· Discuss and propose the principles of deriving TX / RX RF requirements
· Results from studies related to needed changes / additions of RF requirements
· RAN4 Ad-hoc #2 (April, 2010): 
· Agree the principles of deriving TX / RX RF requirements
· Further results from studies of RF requirements 

· First proposals for needed changes / additions of 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 for Clause 5.7 (Channel arrangement) based on contributions [3,4].
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.

3. References

[1] R4-100964, Work plan for the “Carrier Aggregation for LTE” WI in RAN4, Nokia, Nokia Siemens Networks

[2] R4-100965, Skeleton BS TR for CA WI, Nokia Siemens Networks

[3] R4-101095, Text proposal for CA BS TR: Clause 5 (Channel arrangement), Nokia Siemens Networks

[4] R4-101396, Text proposal for carrier spacing and channel raster in contiguous CA, Huawei
Text proposal for CA BS TR
----- Start of TP -----
5
Operating bands and channel arrangement
5.3
Channel bandwidth

No changes are foreseen for this clause for Rel-10.

5.4
Channel arrangement

5.4.1
Channel spacing

The nominal channel spacing between centre frequencies of contiguously aggregated component carriers shall be a multiple of 300 kHz (in order to be compatible with the 100 kHz frequency raster of LTE Rel-9 and at the same time preserve orthogonality of the subcarriers with 15 kHz spacing). This constraint would need to be added to Clause 5.7.1 Channel spacing.

It is proposed to adopt the minimum possible channel spacing compatible with the n*300 kHz constraint, resulting in the values shown in Table 5.4.1-1.
Table 5.4.1-1 Nominal channel spacing between contiguously aggregated component carriers 

	Carrier spacing [MHz] 
	Channel bandwidth BWChannel [MHz] specified in Table 5.6-1

	
	1.4
	3
	5
	10
	15
	20

	Channel bandwidth BWChannel [MHz] specified in table 5.6-1
	1.4
	1.2
	2.1
	3
	5.1
	7.5
	9.6

	
	3
	
	3
	3.9
	6
	8.4
	10.5

	
	5
	
	
	4.8
	6.9
	9.3
	11.4

	
	10
	
	
	
	9.3
	11.4
	13.8

	
	15
	
	
	
	
	13.8
	15.9

	
	20
	
	
	
	
	
	18.3


This nominal channel spacing between two contiguously aggregated E-UTRA carriers can be equivalently defined by the following expression:
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where NRB(1) and NRB(2) are the transmission bandwidth configurations of the two respective E-UTRA carriers specified in Table 5.6-1.  
5.4.2
Channel raster
No changes are foreseen for this clause.


5.4.3
Carrier frequency and EARFCN
No changes are foreseen for this clause.


----- Next section -----
5.6
Channel bandwidth

Requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.

Table 5.6-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


Figure 5.6-1 shows the relation between the Channel bandwidth (BWChannel) and the Transmission bandwidth configuration (NRB). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.


[image: image3]
Figure 5.6-1 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one E‑UTRA carrier
5.7
Channel arrangement

5.7.1
Channel spacing

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.
5.7.1A
CA Channel spacing

For contiguously aggregated carriers the channel spacing between adjacent component carriers shall be multiple of 300 kHz. This is in order to locate the centre frequency of each component carrier at the 100 kHz channel raster while at the same time to preserve the orthogonality between component carriers consisting of 15 kHz subcarriers. 
The nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as follows:


Nominal Channel spacing = 300*ceil(0.3*( NRB(1) + NRB(2)) + 0.05) [kHz]
where NRB(1) and NRB(2) are the transmission bandwidth configurations of the two respective E-UTRA carriers specified in Table 5.6-1.  
The channel spacing can be adjusted in a particular deployment scenario under the constraint that for contiguously aggregated carriers the channel spacing shall be a multiple of 300 kHz.
5.7.2
Channel raster

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

5.7.3
Carrier frequency and EARFCN

The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 - 65535. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 5.7.3-1 and NDL is the downlink EARFCN.


FDL = FDL_low + 0.1(NDL – NOffs-DL) 

The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in table 5.7.3-1 and NUL is the uplink EARFCN.


FUL = FUL_low + 0.1(NUL – NOffs-UL)  

Table 5.7.3-1 E-UTRA channel numbers

	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	1
	2110
	0
	0 – 599
	1920
	18000
	18000 – 18599

	2
	1930
	600
	6001199
	1850
	18600
	18600 – 19199

	3
	1805
	1200
	1200 – 1949
	1710
	19200
	19200 – 19949

	4
	2110
	1950
	1950 – 2399
	1710
	19950
	19950 – 20399

	5
	869
	2400
	2400 – 2649
	824
	20400
	20400 – 20649

	6
	875
	2650
	2650 – 2749
	830
	20650
	20650 – 20749

	7
	2620
	2750
	2750 – 3449
	2500
	20750
	20750 – 21449

	8
	925
	3450
	3450 – 3799
	880
	21450
	21450 – 21799

	9
	1844.9
	3800
	3800 – 4149
	1749.9
	21800
	21800 – 22149

	10
	2110
	4150
	4150 – 4749
	1710
	22150
	22150 – 22749

	11
	1475.9
	4750
	4750 – 4949
	1427.9
	22750
	22750 – 22949

	12
	728
	5000
	5000 – 5179
	698
	23000
	23000 – 23179

	13
	746
	5180
	5180 – 5279
	777
	23180
	23180 – 23279

	14
	758
	5280
	5280 – 5379
	788
	23280
	23280 – 23379

	…
	
	
	
	
	
	

	17
	734
	5730
	5730 – 5849
	704
	23730
	23730 – 23849

	18
	860
	5850
	5850 – 5999
	815
	23850
	23850 – 23999

	19
	875
	6000
	6000 – 6149
	830
	24000
	24000 – 24149

	20
	791
	6150
	6150 - 6449
	832
	24150
	24150 - 24449

	21
	1495.9
	6450
	6450 – 6599
	1447.9
	24450
	24450 – 24599

	…
	
	
	
	
	
	

	33
	1900
	36000
	36000 – 36199
	1900
	36000
	36000 – 36199

	34
	2010
	36200
	36200 – 36349
	2010
	36200
	36200 – 36349

	35
	1850
	36350
	36350 – 36949
	1850
	36350
	36350 – 36949

	36
	1930
	36950
	36950 – 37549
	1930
	36950
	36950 – 37549

	37
	1910
	37550
	37550 – 37749
	1910
	37550
	37550 – 37749

	38
	2570
	37750
	37750 – 38249
	2570
	37750
	37750 – 38249

	39
	1880
	38250
	38250 – 38649
	1880
	38250
	38250 – 38649

	40
	2300
	38650
	38650 – 39649
	2300
	38650
	38650 – 39649

	NOTE: 
The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.


----- End of TP -----
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