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1. Introduction
According to the agreed time plan for the CA WI [1] the UE RF aspects should proceed as follows:
· RAN4 Ad-hoc #2 (April, 2010): 
· Agree the principles of deriving TX / RX RF requirements
· Discuss technical issues of the key RF requirements ( Maximum output power, Reference sensitivity)
Furthermore, RAN4#54 agreed that the findings related to UE 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].

RAN plenary #47 agreed the scenarios to be studied in initial phase of REL-10 CA [3]
This document presents a text proposal for the CA UE TR for Clause 5 (Operating bands and channel arrangement). This text proposal proposes rules on how the channel bandwidth combinations are derived in LTE CA.
2. Discussion

Similarly as defined for DB-DC-HSDA  operation in 25.101 a table is needed in Clause 5.5 (Operating bands) to specify CA related inter-band configurations. Currently the general scenarios to be evaluated are given in [3]. This in addition to other generic rules is introduced in [5].

Channel spacing

It has been discussed earlier in context of the LTE-A SI that the spacing between centre frequencies of contiguously aggregated component carriers shall be a multiple of 300 kHz. This is to facilitate spectrum efficient way of allocating component carriers while at the same time be compatible with the 100 kHz frequency raster of LTE Rel-8 and maintaining the orthogonality of the subcarriers with 15 kHz spacing. 
Channel raster
As noted above it has also been assumed that same channel raster as for E-UTRA REL-8 is preserved, thus the carrier centre frequency must be an integer multiple of 100 kHz for all bands.  
TX–RX frequency separation

In context of dual cell HSPA the UL/DL pairs follow the single cell TX-RX separation and for some bands where duplex distance is small the allocation of DL carriers is restricted or dual uplink mode is not allowed. For bands where the allocation is limited the minimum frequency separation  between single UL and dual DL follow single carrier duplex distance. Also in dual cell operation for HSPA it has been assumed that multi carrier operation in UL does not occur at sensitivity limit and therefore the restrictions have been alleviated.

Hence it can be seen that the TX-RX frequency separation would require some consideration also in LTE-A. The default TX-RX separation could be applied to the DL and UL CC pairs also in case of carrier aggregation, but possible limitations i (i.e. CC allocations) would need to be considered per carrier aggregation band. The need of limitations is dependent of the total aggregated bandwidth assumed in DL and UL. Accounting the flexible resource allocation and maximum aggregated bandwidth, some restrictions seem necessary for certain bands with small duplex distance.  In addition it is possible to limit also the impact of close UL and DL via other means, namely restricting the UL allocation or through maximum output power reduction. 
3. Conclusion

This contribution proposed a definition of the channel spacing and channel raster in case set of contiguous carrier aggregation.
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A.
Text proposal for CA UE TR Section 5.6 
----- Start of TP for the main section -----
5.7
Channel arrangement

5.7.1
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.

The nominal channel spacing between two adjacent aggregated E-UTRA carriers can be defined as following:
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where NRB(1) and NRB(2) are the transmission bandwidth configurations of the two respective E-UTRA carriers.  
This proposal corresponds to the minimum possible channel spacing compatible with the n*300 kHz constraint. 

5.7.2
Channel raster

For LTE-A same channel raster as in E-UTRA Rel-8 is applied. Hence 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 

No changes expected for LTE-A compared to Rel-8 E-UTRAN.
5.7.4
TX–RX frequency separation
The default TX-RX frequency separation for E-UTRAN is defined in Table 5.7.4-1 for different E-UTRA operating bands. This refers the frequency separation between TX carrier and RX carrier centre frequency. When configured to operate on CA, the TX-RX frequency separation in Table 5.7.4-1 could be applied to the UL and DL CC pairs, but   possible restrictions to allocations (CC or resource) would need to be studied per band.
Table 5.7.4-1: Default UE TX-RX frequency separation

	E-UTRA Operating Band
	TX -  RX 
carrier centre frequency
separation

	1
	190 MHz

	2
	80 MHz.

	3
	95 MHz.

	4
	400 MHz

	5
	45 MHz

	6
	45 MHz

	7
	120 MHz

	8
	45 MHz

	9
	95 MHz

	10
	400 MHz

	11
	48 MHz

	12
	30 MHz

	13
	-31 MHz

	14
	-30 MHz

	17
	30 MHz

	18
	45 MHz

	19
	45 MHz

	20
	-41 MHz

	21
	48 MHz


----- End of TP for the main section -----
B.
Text proposal for CA UE TR Annex B
----- Start of TP for the Annex B section -----
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. 
For contiguously aggregated carriers the nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as following:


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. 
The channel spacing can be adjusted to optimize performance in a particular deployment scenario under the constraint that for contiguously aggregated carriers the channel spacing shall be a multiple of 300 kHz.
----- End of TP for the Annex B section -----
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