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1 Introduction
As part of the feasibility study of higher chip rates for UTRA TDD evolution, the complexity impacts of dual-mode TDD UEs must be considered (where a dual-mode TDD UE is understood in this context to refer to a UE that implements both the 3.84Mcps chip rate and the reference configuration chip rate of 7.68Mcps).

2 Analysis of dual-mode UE complexity

Due to the similarity of the higher chip rate reference configuration to 3.84Mcps TDD, reuse of many functions is trivially achieved within a dual-mode UE. Reuse between chip rates may be achieved as described below:
Receive and transmit transport channel processing
The transport channel processing chains are functionally identical at the two chip rates. Assuming that the UE capability at 7.68Mcps is greater than at 3.84Mcps, the transport channel processing chain for 7.68Mcps can be reused for 3.84Mcps.

HSDPA
There are only minor differences between the HSDPA functionalities at either chip rate (e.g. the number of bits used to convey the channelisation code and transport block size information). The almost identical HSDPA functions at the two chip rates mean that a 7.68Mcps HSDPA function may be reused at 3.84Mcps. 
HS-SCCH decoding

According to the reference configuration, a 7.68Mcps TDD UE is required to decode up to M=8 HS-SCCH. It is clear that a UE that can decode 8 HS-SCCH at 7.68Mcps can decode 4 HS-SCCH at 3.84Mcps.

Synchronization
The synchronization codes defined in the higher chip rate reference configuration directly allow for a higher chip rate TDD UE to synchronize to either a 3.84Mcps TDD system or a 7.68Mcps system. A single synchronization function may thus be reused for the two chip rates.

Channel estimation
The channel estimation function can be implemented in the time domain with an FIR filter structure. A subset of the filter structure used at the higher chip rate may be used to perform channel estimation at 3.84Mcps. Reuse may also be achieved in frequency domain channel estimation algorithms by reuse of higher chip rate FFT structures at 3.84Mcps. 
Modulator (spreading) and RRC filter
The spreading function at the higher chip rate can be reused directly at 3.84Mcps by lowering the rate at which data is sent to and extracted from the spreading function. The RRC filter used at the higher chip rate is identical to that used at 3.84Mcps and may thus be reused between chip rates. 

Joint detector

The frequency domain joint detector that is analysed in TR25.895[1] consists of correlation, convolution, FFT and Cholesky decomposition operations. The correlation and convolution operations of a higher chip rate UE may be reused for 3.84Mcps either by zero-padding of input vectors or by early termination of the correlation / convolution operations. The overlap-save technique used in frequency domain joint detection leads to an identical FFT size at both chip rates: more FFT blocks need to be operated on at the higher chip rate, but the FFT operations themselves are identical at the two chip rates and the FFT functional block may thus be reused between chip rates. Cholesky decomposition consists of a set of filtering operations: the matrix that is operated on at 3.84Mcps is 25% of the size of that operated on at 7.68Mcps, thus Cholesky decomposition at 3.84Mcps may be performed by early termination of the filtering operations that are required at 7.68Mcps.
It is concluded that a higher chip rate TDD UE designed according to the higher chip rate reference configuration is a superset of a 3.84Mcps TDD UE and thus that implementation of a dual-mode 3.84Mcps / higher chip rate TDD UE is feasible.
3 References

[1]
R1-040248 “TR25.895 v1.3.1”. RAN1#36. Malaga, Spain. 16-20 February 2004.
4 Text Proposal
This section contains a text proposal for TR25.895 [1] that summarises the feasibility of dual mode 3.84Mcps / higher chip rate TDD UEs discussed above.

<<<<<<<<<<<<<<<<<<<<< START OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>

5.5
Complexity Analysis


<<<<<<<<<<<<<<<<<<<<< NEXT SECTION >>>>>>>>>>>>>>>>>>>>>>>>>

5.5.3
Dual mode 3.84Mcps / 7.68Mcps UEs


The similarity of the higher chip rate reference configuration to 3.84Mcps allows functions implemented at the higher chip rate to be reused at 3.84Mcps. Thus, it is feasible to implement a 3.84Mcps / 7.68Mcps dual-mode TDD UE that is only slightly more complex than a single mode 7.68Mcps UE.
<<<<<<<<<<<<<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>>>>>>>>>>>>>>>
