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1
Summary

We propose to adopt the following for E-UTRA:

· Retain minimum UE Tx capability at 10 MHz
2
Discussion
2.1
Nominal PUCCH Hopping
Each instance of PUCCH (CQI and/or ACK) spans 1 RB or 180 KHz. Given that there is no HARQ on these channels, we need to rely on intra-TTI frequency hopping to achieve additional channel and interference diversity.

Nominally, the top and bottom parts of the system bandwidth are reserved for PUCCH as shown in Figure 1.
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Figure 1

Nominal PUCCH
In Figure 1, UEs {A, B, C and D} hop at the 0.5ms slot boundary from end of the spectrum to another.

If the system bandwidth is greater than 10 MHz, then UEs with 10 MHz transmit capability cannot utilize the entire system bandwidth at a given time for system bandwidths of 15MHz or 20MHz. 

The current inter-TTI or intra-TTI frequency hopping of data transmissions will require retuning of the transmit frequency. Different implementations exist, however, one can envision the possibility to retune a digital frequency so that the analog upconversion frequency does not have to keep changing based on the true center frequency of the transmit waveform. Having this requirement for inter/intra-TTI frequency hopping, one see no compelling argument to expand the minimum UE transmit capability based on the control channel structure agreed in RAN1#47bis. Indeed, the same type of frequency retuning would be necessary to span the entire 20MHz system bandwidth over time.  
2.2
Modified PUCCH Hopping

In spite of seeing no fundamental difference between the inter/intra-TTI frequency hopping retuning and the frequency retuning that would be necessary to span the 20MHz system bandwidth over time, one can think of alternative hopping patterns for the PUCCH that would not make necessary spanning the entire 20MHz system bandwidth for UEs with 10MHz transmit bandwidth capability. 

There have been some suggestions to increase the UE minimum Tx capability to 20 MHz. 
We feel this is unnecessary for the following reasons:

· Channel and interference diversity can be achieved by hopping across multiple RB
· Hopping doesn’t have to span the entire system bandwidth

· Unlike downlink, there is no fundamental reason to increase the UE capability

· When the downlink Rx capability was increased to 20 MHz, it reduced the SCH and BCH overhead

· There is no such overhead reduction in uplink

· Increases terminal cost for no additional value

In Figure 2, we show a hopping structure for 20 MHz system bandwidth, with a mix of 10 MHz and 20 MHz Tx capable UEs.
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Figure 2

20 MHz – Symmetric Structure
In Figure 2, it is seen that 10 MHz UEs hop locally within 10 MHz spectrum, while 20 MHz UEs can hop across 20 MHz. It is assumed that 10 MHz Tx capable UEs can exist on both parts of the spectrum.

Note that the bandwidth span of lower and upper parts of the spectrum can be fairly large. Assuming a 20% overhead of PUCCH (CQI + ACK), the bandwidth span on each side is 1.8 MHz.

Figure 3 shows an asymmetric structure, wherein all 10 MHz capable UEs exist in bottom part of 20 MHz
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Figure 3

20 MHz – Asymmetric Structure
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