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1 Introduction
In Tallin meeting, it was discussed that channel coding should meet the requirement of LTE, instantaneous peak data rate of 100Mbps. To support the high decoding throughput, three possible schemes were introduced as follows.
· Multi segment parallelization (MSP)

· Same segment parallelization (SSP) with memory collision avoidance circuit

· Same segment parallelization (SSP) with a contention-free(CF) interleaver

As it was addressed in [1] and [2] that all three methods above can support parallel decoding at the expense of complexity in hardware implementation, some companies expressed on the email reflector that they feel the parallel decoding in TC is an implementation issue. On the other hand, designing a new CF interleaver was supported by several companies, because it seemed to cost less in implementation than MSP or SSP with collision avoidance circuit. During the email discussion, there have been four proposals for CF interleaver according to the decision in Tallin meeting. To further discussion on the TC interleaver, in this contribution, we will provide LG’s view on designing a new TC interleaver which should be considered in RAN1 and discuss ARP interleaver[3] which is one of the promising candidates for the new TC interleaver.
2 LG’s view on new TC interleaver design for E-UTRA

In designing and choosing a new TC interleaver supporting parallel decoding, we believe that the consideration below should be baseline in 3GPP RAN1 to minimize the modification of the standard and to compare the proposals fairly.
Scope of Verifying the Performance – The performance of TC with CF interleaver should be better or equal to that of Rel’6 TC with every information length, 40 to 5114, or as fine step size as possible such as 8 bits, because the simulation result using interpolation might omit possible significant performance degradation. In addition, without specific reason of using longer information, the size of information length larger than 5114 should be treated out of scope of designing TC interleaver. The performance should be guaranteed at least up to BLER of 10-3 which includes operating range.
Reuse of Rel’6 structure – The impact of the internal interleaver on the Rel’6 TC and multiplexing chain structure should be minimized. For example, when adapting the size of information length into the size of interleaver, it is desirable to reuse ‘padding & pruning’ scheme defined in section 4.2.3.2.3 of [4] rather than introducing ‘filling’. In addition, it is strongly suggested that the entities or functionalities other than TC interleaver such as trellis termination and rate matching should not be changed.
Complexity in implementation – Additional complexity caused by introducing CF interleaver should be minimized. Therefore, it is preferred to have TC interleaver which requires less memory to store parameters and less processing overhead.
Flexibility – Every information length defined in Rel’6 should be supported without any restriction which might be caused by the way of implementation. For example, possible information length should not be restricted by the implementation-dependent factor such as the number of parallel window. Considering practical implementation as was discussed in [2], we believe that appropriate maximum number of parallel window is around 20. As the number of parallel windows in a decoder increases, the granularity of information length is getting large, causing redundant processing overhead in adapting the size of encoder input into the size of interleaver.
3 Consideration on ARP

In this section, we will evaluate the performance of ARP which is the first proposal for CF interleaver to 3GPP LTE and raise some issues which should be discussed for clarification. 
Figure 1 shows the link performance of TC using ARP with trellis termination in terms of required Eb/No to achieve BLER of 1%, 0.1 %, and 0.01% for given information lengths. The parameter set representing relative prime to information size(P0) and dither vector(d(i)) of ARP follows the set identified by the proponent of ARP on the email reflector. As shown in Figure 1, the performance of ARP with trellis termination satisfies the requirement of having better or equal coding gain over most of range of information length to Rel’6 TC. However, for some information length such as 224, it is observed that decoding performance of ARP is worse than Rel’6 TC by more than 0.1dB in the water-fall region. Figure 2 shows link performance with the arguable information length mentioned above. 
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Figure 1. Decoding performance of TC using ARP with trellis termination according to information length
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Figure 2. Link performance of ARP with trellis termination
Moreover, there are problems in the use of parameter set with trellis termination as it is. During the email discussion, the method of changing parameter set from the set for ARP with Tail Biting to the set for ARP with trellis termination was introduced by the proponent of ARP. However, there are some information lengths which cannot be supported by the parameter set, K=888 and 3,568 of the table. These problems are caused by the fact that the parameter set is optimized only for tail biting case which restricts the information size. With the consideration of the observations above, the parameter set seems to be necessary to be optimized for the ARP with trellis termination.

4 Conclusion

In this contribution, we summarize the history of discussion on new TC interleaver, provide a guideline in designing and evaluating a new TC interleaver, and discuss the use of ARP as a TC interleaver. According to the consideration on ARP, despite of its characteristic of supporting parallel decoding fully, ARP seems to have couple of arguable points which should be cleared to be in the position of TC interleaver for E-UTRA. As a conclusion, from LG’s point of view, if it is not possible to find a way of supporting parallel decoding without changing Rel’6 TC, we should choose a new TC interleaver after careful consideration and verification based on the requirements and considerations above.
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