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1
Introduction

In this contribution, design options for power spectral density of Scalable UMTS systems are discussed in standalone and multi-carrier scenarios.  The following text is proposed to be included in [1].
2
Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]

7.1.1.1 Power Spectral Density of Scalable UMTS Systems

In this section, different options for power spectral density is discussed for standalone and dual carrier Scalable UMTS systems. Since the bandwidth of the Scalable UMTS waveform is reduced, the power spectral density (PSD) of Scalable UMTS system can be increased so that the total power of the Scalable UMTS system is the same as the total power of the equivalent UMTS system.   On the other hand, PSD of the Scalable UMTS system may also be increased to be comparable with the UMTS system. These options are reviewed in this section. 
7.1.1.1.1


Standalone Scalable UMTS in downlink
Figure 7.x.1 shows the Scalable UMTS system based on the time dilation solution, with the same PSD as normal UMTS system.   In this scenario, Scalable UMTS system NodeB power is smaller than the UMTS system. In this case, the power of Scalable UMTS system with N = 2 is half, and in N = 4, the power is one-fourth of the total power of the equivalent normal UMTS system.  This is illustrated in Figure 7.x.1.  For example, for the uplink, if the normal UMTS UE transmit power is 23 dBm, then the Scalable UMTS UE transmit power is 23 dBm – 10log10(N) (i.e., 20 dBm for Scalable UMTS N=2 and 17 dBm for Scalable-UMTS N=4).  In the downlink, if the normal UMTS Node B/cell transmit power is 43 dBm, then the Scalable-UMTS Node B/cell transmit power is 43 dBm - 10log10(N) (i.e., 40 dBm for Scalable UMTS N=2 and 37 dBm for Scalable UMTS N=4).
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Figre 7.x.1 Scalable UMTS N=2 time dilation solution, with the same PSD.  The same principle applies to N = 4.

Figure 7.x.2 shows the Scalable UMTS system based on the time dilation solution, with higher PSD.   In this scenario, Scalable UMTS system has the same power as compared with the UMTS system.   The PSD of Scalable UMTS system with N = 2 is twice, and in case of N = 4, is four times the PSD of equivalent UMTS system, giving the Scalable UMTS the same power as the equivalent UMTS system.  For example, in DL, if the normal UMTS Node B/cell transmit power is 43 dBm, then the Scalable UMTS Node B/cell transmit power is also 43 dBm (for both Scalable UMTS N=2 and N=4). In UL, if the normal UMTS UE transmit power is 23dBm, then the Scalable UMTS UE transmit power is also 23dBm (for both N =2 and N = 4).
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Figure 7.x.2 Scalable UMTS PSD scaled by N relative to normal UMTS (i.e., Scalable UMTS transmit power same as normal UMTS)

7.1.1.1.2


Multi-Carrier Scalable UMTS in downlink
The PSD level of dual carried Scalable UMTS depends on whether additional power is available for the Scalable UMTS carrier, or the total power is shared between legacy UMTS and Scalable UMTS systems.  In Table 7.x.1, a summary of possible scenarios for multi-carrier UMTS system is considered.  Extra NodeB power may be dedicated to the Scalable UMTS carrier, with higher PSD or the same PSD level.   Alternatively, Scalable UMTS and legacy UMTS may share the total NodeB power.  These options are summarized in Table 7.x.1, and further explained in this section.
Table 7.x.1 Scenarios for multi-carrier Scalable UMTS system

	Total NodeB Power
	Scalable UMTS vs UMTS Carrier PSD
	Note

	Extra Power for Scalable UMTS Carrier
	Same PSD between Scalable UMTS and Legacy UMTS
	eg., separate PA, without increasing Scalable UMTS PSD

	Shared Power between Scalable and Legacy UMTS Carrier
	Same PSD between Scalable UMTS and Legacy UMTS
	eg., single PA, reducing PSD of both UMTS and Scalable UMTS

	Extra Power for Scalable UMTS Carrier
	Higher PSD for Scalable UMTS as compared to Legacy UMTS Carrier
	eg., separate PA, with increasing Scalable UMTS PSD


Figure 7.x.3 represents the PSD of a dual carrier Scalable UMTS system with increased total power, and same PSD for Scalable UMTS carrier.  In this case, the PSD of the Scalable UMTS system is at the same level of the PSD of the UMTS system. The overall power of the combined system is increased, with extra power dedicated for the Scalable UMTS carrier.
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Figure 7.x.3 Multi-carrier UMTS system with the same PSD, with additional power dedicated to Scalable UMTS carrier. N = 2 or 4.
Figure 7.x.4 represents the PSD of a multi- carrier Scalable UMTS system in case of shared power between normal UMTS and Scalable UMTS carriers. The total NodeB power remains unchanged in this scenario, while PSD of both normal UMTS and Scalable UMTS is reduced.  This scenario can be attractive for example, if there is not additional NodeB power available for Scalable UMTS carrier. 
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Figure 7.x.4 Multi-carrier UMTS system with reduced PSD, and shared PA. N = 2 or 4.
Figure 7.x.5 represents the PSD of a multi-carrier Scalable UMTS system with increased total NodeB power, and increased PSD for the Scalable UMTS system.  In this case, the Scalable UMTS carrier has the same total power as the UMTS carrier.  The overall NodeB across carriers is increased.
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Figure 7.x.5 Multi-carrier UMTS system with increased PSD, and shared PA. N = 2 or 4.

7.1.1.2 Design Options for PCCPCH Channel

In this section, several design options are reviewed for the PCCPCH channel with the time dilation solution.  Two approaches are discussed, based on reduction of the spreading factor, or addition of secondary PCCPCH channels.
7.1.1.2.1


Single PCCPCH channel with reduced spreading factor
In this approach, the spreading factor of the PCCPCH is channel is scaled down by a factor of N, N = 2 or 4.  In conjunction of reduction of spreading factor, the power allocated to the PCCPCH channel is scaled up by a factor of N.  

7.1.1.2.2


Multiple PCCPCH channels
In this approach, multiple PCCPCH channels are provision in N = 2 or N = 4 scenarios.  These secondary PCCPCH channels use the same spreading factor and power as standard PCCPCH channel in normal UMTS system.  Two cases of N = 2 and N = 4 are discussed in this section.
7.1.1.2.2.1
Scalable UMTS N=2

For Scalable UMTS N=2, the multiple PCCPCH mechanism consists of using a total of two SF=256 PCCPCHs in order to support the same BCH user data rate as normal UMTS (i.e., 12.3 kbps). Since two SF=256 PCCPCHs are required, 3 dB more power must be allocated to the Scalable UMTS N=2 broadcast channel. As an alternative to two SF=256 PCCPCHs, a single SF=128 PCCPCH could be used.

Table x1 lists the Scalable UMTS N=2 time dilation solution BCH parameters if two SF=256 PCCPCHs are used.

Table x1 Scalable UMTS N=2 time dilation solution BCH parameters using two SF=256 PCCPCHs

	Transport block size
	246 bits

	CRC and tail bits
	16 bits + 8 bits

	Coding
	CC, coding rate = 1/2

	TTI
	20 ms (i.e., 1 time dilated radio frame)

	Number of channelization codes
	2

	SF
	256

	Channelization code for P-CCPCH1
	Cch,256,TBD

	Channelization code for P-CCPCH2
	Cch,256,TBD

	Channel symbol rate
	13.5 ksps

	Channel bit rate
	27 kbps

	User data rate (not including CRC and tail bits)
	12.3 kbps


7.1.1.2.2.2
Scalable UMTS N=4

For Scalable UMTS N=4, the multiple PCCPCH mechanism consists of using a total of four SF=256 PCCPCHs in order to support the same BCH user data rate as normal UMTS (i.e., 12.3 kbps). Since four SF=256 PCCPCHs are required, 6 dB more power must be allocated to the Scalable UMTS N=4 broadcast channel. As an alternative to four SF=256 PCCPCHs, a single SF=64 PCCPCH could be used.
Table x2 lists the Scalable UMTS N=4 time dilation solution BCH parameters if four SF=256 PCCPCHs are used.

Table x2 Scalable UMTS N=4 time dilation solution BCH parameters using four SF=256 PCCPCHs

	Transport block size
	246 bits

	CRC and tail bits
	16 bits + 8 bits

	Coding
	CC, coding rate = 1/2

	TTI (two transport blocks per TTI)
	40 ms (i.e., 1 time dilated radio frame)

	Number of channelization codes
	4

	SF
	256

	Channelization code for P-CCPCH1
	Cch,256,TBD

	Channelization code for P-CCPCH2
	Cch,256,TBD

	Channelization code for P-CCPCH3
	Cch,256,TBD

	Channelization code for P-CCPCH4
	Cch,256,TBD

	Channel symbol rate
	13.5 ksps

	Channel bit rate
	27 kbps

	User data rate (not including CRC and tail bits)
	12.3 kbps


[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

4 Conclusions

Several design options for the PSD of Scalable UMTS systems were discussed.  Solutions were also outlined for the design of PCCPCH channel in Scalable UMTS system.  It is proposed that the text provided in this contribution be included in [1].
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