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1
Introduction
As DC-HSUPA has been introduced in Rel-9, the current text for TX-RX frequency separation needs to be clarified. The current text in the spec (TS 25.101 and 25.104) was targeted for Rel-8 DC-HSDPA, which assumes a single uplink frequency. In this contribution, we provide a text proposal for TX-RX frequency separation and address a related issue specific for bands XII, XIII and XIV. We also provide a proposal to handle the raised issue.
2
Tx-Rx Frequency Separation
2.1
Current Specification
The current requirements for Tx-Rx frequency separation are shown below. In Rel-8, the only dual carrier configuration is DC-HSDPA. Therefore, the bullet point “d)” made sense at the time. However in Rel-9, due to the introduction of DC-HSUPA and even DB-DC-HSDPA, it needs to be revised appropriately.
From TS 25.101 v9.2.0 [1]
5.3
TX-RX frequency separation

a)
UTRA/FDD is designed to operate with the following TX-RX frequency separation

Table 5.0A: TX-RX frequency separation

	Operating Band
	TX-RX frequency separation

	I
	190 MHz

	II
	80 MHz.

	III
	95 MHz.

	IV
	400 MHz

	V
	45 MHz

	VI
	45 MHz

	VII
	120 MHz

	VIII
	45 MHz

	IX
	95 MHz

	X
	400 MHz

	XI
	48 MHz

	XII
	30 MHz

	XIII
	31 MHz

	XIV
	30 MHz

	XIX
	45 MHz

	XXI
	48 MHz


b)
UTRA/FDD can support both fixed and variable transmit to receive frequency separation.

c)
The use of other transmit to receive frequency separations in existing or other frequency bands shall not be precluded.

d)
When configured to operate on dual cells, the TX-RX frequency separation in Table 5.0A shall be applied to UL and DL with the serving HS-DSCH cell. For band XII, XIII and XIV, the TX-RX frequency separation in Table 5.0A shall be the minimum spacing between UL and any of DL carriers.
2.2
Text Proposal

A text proposal for Rel-9 is provided below.

For the case of DC-HSDPA and DB-DC-HSDPA, we propose revising the text for “d)” to be:

When configured to operate on dual cells in the DL with a single UL frequency, the TX-RX frequency separation in Table 5.0A shall be applied for the serving HS-DSCH cell. For bands XII, XIII and XIV, the TX-RX frequency separation in Table 5.0A shall be the minimum spacing between the UL and either of the DL carriers.

For the case of DC-HSUPA, we propose the addition of new text as follows:

When configured to operate on dual cells in both the DL and UL, the TX-RX frequency separation in Table 5.0A shall be applied to the primary UL frequency and DL frequency of the serving HS-DSCH cell, and to the secondary UL frequency and the frequency of the secondary serving HS-DSCH cell respectively.
3
Minimum Separation for Bands XII, XIII and XIV
A remaining question is how to handle the exceptions for bands XII, XIII and XIV. In Rel-8, the TX-RX frequency separation for bands XII, XIII and XIV is defined as a minimum between the UL and either of the DL carriers to maintain at least 30 MHz of duplex spacing. Here, a duplex spacing means the minimum distance between the closest UL and DL frequencies. If a duplex spacing is less than 30 MHz, it is expected that the REFSENS would be degraded by substantial amount [2].
With a DC-HSUPA waveform, the duplex spacing is reduced by 5 MHz for these bands. In this case, there will be significant amount of desense experienced if a DC-HSUPA waveform is transmitted at maximum power. Note that a DC-HSUPA waveform will result in more leakage from Tx to the Rx band than a SC-HSUPA waveform. One way to limit the impact caused by the DC-HSUPA waveform is to limit the maximum transmit power in these bands via RRC signaling. However, it could unnecessarily limit single carrier uplink performance (when the secondary carrier is de-activated), since the RRC signaling parameter “Max Tx power” is common to both single and dual cell operation on the uplink. 

As a result, it makes more sense to explicitly introduce in RAN4 specs to restrict uplink operation in these bands to a single carrier. In a future Release, we can revisit this restriction, in case there is any interest from any operator. 
Proposal: 
Do not allow DC-HSUPA operation for bands XII, XIII and XIV.
4
Conclusions
We provided a text proposal for TX-RX frequency separation for Rel-9. We proposed to restrict the uplink operation for bands XII, XIII and XIV to a single carrier.
5
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