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1
Introduction
This contribution discusses how TX-RX frequency separation should be specified for LTE Advanced. 

2
Discussion
· Basic concepts of TX-RX frequency separation

The current requirements on TX-RX frequency separation [1] are quoted as follows:

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

5.7.4
TX–RX frequency separation

a) The default E-UTRA TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation is specified in Table 5.7.4-1 for the TX and RX channel bandwidths defined in Table 5.6.1-1

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


b) 
The use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to form part of a later release.
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

It clearly indicates that fixed TX-RX frequency separation is a baseline requirement for LTE. Variable TX-RX frequency separation was also proposed in the Release 8 LTE discussions [2], but it was not agreed because there were some concerns about testing efforts increased by variable TX-RX frequency separation. Generally speaking, if one TX-RX frequency separation were introduced in addition to the fixed one, testing efforts would be almost doubled because many RF requirements, such as reference sensitivity and receiver blocking, would be affected by TX-RX frequency separation. 
For LTE Advanced, however, variable TX-RX frequency separation is definitely required because asymmetric DL/UL assignments would commonly happen. Figure 1 illustrates some examples for such asymmetric DL/UL assignment. It is noted that they could be classified into the following three cases:
· Case 1: Asymmetric in terms of the number of component carriers

· Example 1: DL: 2 x 20 MHz, UL: 1 x 20 MHz

· Case 2: Asymmetric in terms of channel bandwidth

· Example 2: DL: 2 x 20 MHz, UL: 2 x 10 MHz

· Case 3: Asymmetric in terms of both the number of component carriers and channel bandwidth
· Example 3: DL: 2 x 20 MHz, UL: 1 x 10 MHz
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Figure 1
The examples presented in Figure 1 clearly indicate that the number of options for TX-RX frequency separation would significantly increase for LTE Advanced, if any restrictions would not be introduced. Therefore, it is proposed that some restrictions should be considered in TX-RX frequency separation for LTE Advanced.
Proposal 1: Some restrictions should be considered in TX-RX frequency separation for LTE Advanced.
For example, it is felt that Case 2/3 in Figure 1 (asymmetric in terms of channel bandwidth) could be precluded for Release 10 time frame, because there would be no use cases in which it would be essential, according to the Release 10 deployment scenarios [3]. It is noted that Case 2/3 may be considered in future releases.

Proposal 2: Asymmetric DL/UL assignment in terms of channel bandwidth should be precluded for Release 10 time frame.
· Further studies on TX-RX frequency separation for Release 10
In this section, the following two examples are studied in order to identify what kind of issues should be addressed.
Example 1: Symmetrical DL/UL assignments for NW
In this example, it is assumed that symmetrical DL/UL assignments are applied to NW, while asymmetrical DL/UL assignments are applied to UE, as illustrated in Figure 2. It can be seen from the figure that load balancing between two component carriers could be achieved by Case 2-1 and Case 2-3 from a primary component carrier point of view, i.e. neither Case 2-2 nor Case 2-4 would be needed. Therefore, TX-RX frequency separation for the primary component carrier could be limited to the fixed one. It is noted that additional frequency separation for the primary component carrier could be introduced in some operation band, if such use cases are identified.
Proposal 3: In principle, TX-RX frequency separation for the primary component carrier should be limited to the fixed one specified in Release 8 in case of symmetrical DL/UL assignments for NW.
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Figure 2
Example 2: Asymmetrical DL/UL assignments for NW
In this example, it is assumed that symmetrical DL/UL assignments are applied to both NW and UE, as illustrated in Figure 3. It can be seen from the figure that load balancing among component carriers could be achieved by Case 3-1, Case 3-2, Case 3-7, and Case 3-8 from a primary component carrier point of view. It means that at least three options of TX-RX frequency separation would be required for the primary component carrier. 
Since asymmetric DL/UL assignment for NW could not be observed in the current frequency bands, it would be quite premature to make any conclusions from this example, but it implies that careful considerations would be needed when RAN4 define TX/RX frequency separation in case of asymmetrical DL/UL assignments for NW. For example, some guidelines to reduce testing efforts should be studied once such deployment scenarios would emerge.
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Figure 3
3
Conclusions
This contribution discussed TX-RX frequency separation for LTE-A contiguous carrier aggregation. Our proposals are summarized below:
Proposal 1: Some restrictions should be considered in TX-RX frequency separation for LTE Advanced.
Proposal 2: Asymmetric DL/UL assignment in terms of channel bandwidth should be precluded for Release 10 time frame.

Proposal 3: In principle, TX-RX frequency separation for the primary component carrier should be limited to the fixed one specified in Release 8 in case of symmetrical DL/UL assignments for NW.
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