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1. Overall Description:

In the context of scalable UMTS, RAN1 has discussed two further proposals for UMTS bandwidth reduction known as “Chip Zero Filtered UMTS” (CZ-FUMTS) and “Filtered UMTS” (FUMTS). Descriptions of the two proposals are provided in Annex  A.
With both schemes, P-CPICH will be transmitted within a reduced bandwidth of 2.5MHz or 1.25MHz. With CZ-FUMTS, every second chip of the P-CPICH will be deleted (see figure 2 in Annex A). With F-UMTS, no chips will be deleted, but each P-CPICH chip will experience Inter Symbol Interference (ISI).

In order to make appropriate simulation assumptions, RAN1 needs to decide on how much power (Ec/Ior) should be allocated to P-CPICH in order to meet RAN4 RRM requirements.

2. Actions:

To RAN4
ACTION: 
RAN1 asks RAN4 to analyse the UE RRM requirements of each of the two schemes and provide recommendations on the P-CPICH overhead that is needed in each case to meet RRM requirements.
3. Date of Next TSG-RAN1 Meetings:

TSG RAN1 Meeting #76bis
31 Mar - 4 April 2014,
Shenzhen, China
TSG RAN1 Meeting #77

19 - 23 May 2014,
Seoul, South Korea

4. Annex A

FUMTS
DESCRIPTION OF FUMTS TO BE ADDED
CZ-FUMTS
The fundamental transmit waveform pulse used in chip zero filtered UMTS is obtained by dilating the UMTS RRC pulse shaping filter.

Let 
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 denote the pulse shaping filter in UMTS of unit energy, i.e, 
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.  Then the pulse shaping filter in filtered UMTS is given by 
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, for N = 2 or N = 4. See Figure 1. Note that for N=1, this becomes identical to the UMTS pulse-shape, i.e., 
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 is also of unit energy, i.e. , 
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Figure 1: Filtered UMTS pulse shaping filter, N = 2. 
The block diagram in Figure 2 show how the waveform of filtered UMTS with enhanced filtering is constructed.  Notice that although the chip rate of chip zero filtered UMTS is the same as the UMTS, the mask 1,0,1,0 is used to zero out every alternate chips prior to pulse shaping filter.  
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Figure 2: Filtered UMTS with chip zeroing waveform.

Due to zero-out mask, fundamentally chip zero filtered UMTS waveform is similar to time-dilated UMTS when compared at chip level.  However, the effective PSC code sequences in chip zero filtered UMTS and time-dilated UMTS differ: time-dilated UMTS effective PSC is the same as UMTS, but chip zero filtered UMTS effective PSC is zeroed out every alternate chips; see Figure 3.  Note that from implementation point of view, there is no explicit need to define a new PSC sequence for chip zero filtered UMTS system, and the legacy PSC code can be reused as shown in block diagram of Figure 2.
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Figure 3: Comparison between UMTS, time-dilated UMTS and chip zero filtered UMTS.
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