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1
Introduction
In [1], it was shown that at the locations where DC-HSUPA is applicable in a macro-cellular network, the received signal strength at the UE is stronger than the DC-HSDPA REFSENS level. In other words, with a reasonable operation of network the secondary uplink carrier can be de-activated before the UE reaches a DC-HSDPA REFSENS region. As a result, it was agreed in RAN4 that REFSENS requirement is not introduced with the transmission of DC-HSUPA waveforms. However, to ensure the protection of DC-HSDPA reception in case the network fails to de-activate the secondary uplink carrier in an appropriate point, it was proposed [2] to additionally configure the maximum total UL Tx power when dual uplinks are configured. This requires additional signalling change in RAN2. In addition, it will limit the performance of DC-HUSPA.
In this contribution, we propose to conditionally apply A-MPR for the bands which have a smaller Tx-Rx frequency separation than 80 MHz.
2
Conditional A-MPR
Considering that the Tx bandwidth of DC-HSUPA is 8.84 MHz (= 3.84 MHz + 5 MHz), there will be negligible Tx leakage into Rx band if the Tx-Rx frequency separation is larger than or equal to 80 MHz. Therefore, it can be assumed that the Rx band noise due to the spectral regrowth in the PA is negligible with the transmission of DC-HSUPA waveforms at the max power for bands I, II, III, IV, VII, IX and X. Table 1 summarizes the Tx-Rx frequency separation for each band currently defined in TS 25.101 [3]. The bands which have a smaller Tx-Rx frequency separation than 80 MHz are highlighted in the table. Since it was proposed that bands XII, XIII and XIV be limited to single carrier uplink operation, the bands of interest for the Rx band noise are bands V, VI, VIII, XI, XIX and XXI.
Table 1. Tx-Rx frequency separation for 3GPP bands
	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


We propose to conditionally apply A-MPR as following:

Proposal:
For bands V, VI, VIII, XI, XIX and XXI, the UE is allowed to apply the A-MPR only if (1) the power level of the received signal in the UE is below certain TBD threshold and (2) the secondary uplink frequency is activated.

The amount of A-MPR will be different from band to band and it will be derived in the subsequent section. In practice, if the network is able to de-activate the secondary uplink at the appropriate position, then the above A-MPR will not take place. A-MPR will be applied only when the network fails to control the activation/de-activation of the secondary uplink carrier properly.
3
Derivation of A-MPR

Considering the similarity of frequency and Tx-Rx frequency separation, the interested bands can be grouped as following:
Group A (45 MHz separation): Bands V, VI, VIII and XIX

Group B (48 MHz separation): Bands XI and XXI

The following assumptions are used for the derivation of A-MPR.

· Duplexer isolation for Group A= 50 dB
· Duplexer isolation for Group B = 45 dB

· Tx insertion loss post PA = 4 dB

For Group A, in order to meet -180 dBm/Hz requirement at the LNA [6], we need a noise level of -130 dBm/Hz at the PA output. According to the measurement data from multiple PAs of multiple PA vendors
, the maximum power allowed at the PA output to achieve -130 dBm/Hz is 19 dBm. The corresponding power at the antenna port is 15 dBm. Since the MPR of the DC-HSUPA reference measurement channel is 1.5 dB, the required A-MPR is 6.5 dB (=23 dBm – 1.5 dB MPR – 15 dBm).
For Group B, in order to meet -180 dBm/Hz requirement at the LNA, we need a noise level of -135 dBm/Hz at the PA output. According to the measurement data, the maximum power allowed at the PA output to achieve -135 dBm/Hz is 18 dBm. The corresponding power at the antenna port is 14 dBm. Since the MPR of the DC-HSUPA reference measurement channel is 1.5 dB, the required A-MPR is 7.5 dB (=23 dBm – 1.5 dB MPR – 14 dBm).

Proposal:
We propose the following A-MPR for each band.

	Operating Band
	A-MPR [dB]

	I
	0

	II
	0

	III
	0

	IV
	0

	V
	[6.5]

	VI
	[6.5]

	VII
	0

	VIII
	[6.5]

	IX
	0

	X
	0

	XI
	[7.5]

	XIX
	[6.5]

	XXI
	[7.5]


4
A-MPR applicable threshold
From the system study [5], it was shown that a user will get two uplink carriers only if its path loss is smaller than 127 dB. Assuming that a NodeB is transmitting at +43 dBm at each carrier, the received signal strength in the UE is -84 dBm per carrier. The total received signal becomes -81 dBm. Therefore, if the power level of the received signal in the UE becomes less than -81 dBm, we can apply the A-MPR for the bands mentioned above without sacrificing the uplink capacity. However, this threshold could be different in different implementations of a network. It is encouraged to run system simulation to figure out the appropriate threshold to apply the A-MPR.
5
A-MPR impact on SI reporting
Unlike the MPR, A-MPR shall remain constant as long as the received signal strength is below the threshold. Since the maximum transmission power will be reduced when A-MPR is applied, it would be natural to reflect the A-MPR in SI reporting such as UPH and even for NRPM. A-MPR can be simply reflected in UPH and NRPM by backing off the UE nominal maximum transmit power Pmax by the amount of A-MPR that UE applies. As a result, the headroom will be reduced accordingly and E-TFC restriction will reflect the A-MPR.
6
Conclusions
Conditional A-MPR was proposed as follows:
Proposal:
For bands V, VI, VIII, XI, XIX and XXI, the UE is allowed to apply the A-MPR in the table below only if (1) the power level of the received signal in the UE is below [TBD] dBm and (2) the secondary uplink frequency is activated.

	Operating Band
	A-MPR [dB]

	I
	0

	II
	0

	III
	0

	IV
	0

	V
	[6.5]

	VI
	[6.5]

	VII
	0

	VIII
	[6.5]

	IX
	0

	X
	0

	XI
	[7.5]

	XIX
	[6.5]

	XXI
	[7.5]
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� The detailed data cannot be disclosed.
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