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1
Introduction

Ad hoc #4 had a physical meeting on Tuesday June 1, 09.30-18.05. Several input papers were identified to be within the ad hoc's responsibility, only 15 of these were treated due to lack of time. Two topics were treated: channel interleaver and CCTrCh definition/usage.

2
Channel interleaver

(99)662
Modified multistage interleaver (MIL) for channel interleaving (DoCoMo)

The paper describes the simplified MIL proposal for channel interleaving. It was clarified that it is this scheme that has been evaluated by different parties in the simulations. The paper contains a text proposal for inclusion in 25.212.

(99)545
Channel interleaver evaluation (Ericsson)

A subset of the agreed simulations have been performed comparing the DoCoMo MIL and Nortel algebraic interleavers. For these cases no difference in interleaver performance was found.

(99)641
Properties of optimised puncturing scheme (Siemens)

Introduces a puncturing algorithm that spreads the punctured bits in a more optimal way.

 (99)556
First simulation results for interleaver and puncturing evaluations (Siemens)

Contains some simulation results comparing the MIL and algebraic interleavers. Indicates a gain of up to 0.1 dB for the new optimised Siemens puncturing algorithm on AWGN channels.

 (99)663
Performance evaluations for modified MIL (DoCoMo)

The contribution presents performance results for both MIL and algebraic interleavers. There were differences in performance between the two proposals in the range of  0.1-0.3 dB in some scenarios.

(99)674
Algebraic channel interleaver performance (Nortel)

The contribution presents performance results for both MIL and algebraic interleavers. Very small differences in performance between the two interleavers can been seen. The contribution indicates clear benefits in performance for both the MIL and algebraic interleaver when compared to a straightforward block interleaver.

(99)539
Shuffle multiplexing definition and complexity (Mitsubishi)

The contribution discussion a shuffle multiplexing step was noted.

(99)672
Optimal shuffling multiplexing of coded QoS blocks (Nortel)

The contribution describes a shuffling algorithm to replace the 2nd interleaver for the algebraic interleaving scheme.

(99)671
Complexity analysis for algebraic channel interleaver (Nortel)

Presents a complexity comparison between the MIL and algebraic interleavers. Concludes that gate count complexity is very similar. It was later in the ad hoc session asked why no DSP complexity values were presented. The answer was that an ASIC implementation makes more sense.

(99)664
Complexity analysis for modified MIL (DoCoMo)

Presents complexity comparison between the MIL and algebraic interleavers for both ASIC and DSP implementations. Concludes that ASIC gate count complexity is higher (2.3 – 6.5 times depending on implementation) for the algebraic interleaver. It was also claimed that for DSP implementations, MIL has an advantage of requiring very small number of steps. It was clarified by Nortel that in (99)671 reuse of hardware was not considered. In addition Nortel stated that more efficient hardware implementations are available for the algebraic interleaver.

(99)673
Optimal rate matching for algebraic interleaver (Nortel)

Shows that a similar optimisation of the puncturing as described in (99)641 can be done for the algebraic interleaver.

(99)675
Flexibility of algebraic channel interleaver design (Nortel)

The contribution claims a number of benefits in flexibility and future proofness for the algebraic interleaver. The claimed benefits were not agreed by all companies.

After the presentation of the above contributions, an indicative vote was done to get a feeling for the support of the two proposals. The result was 3 votes in favour of the algebraic interleaver and 20 votes in favour of the MIL.

After some offline discussions a recommendation on channel interleaver selection for WG1 was agreed. The agreed text is as follows:

"Ad hoc 4 proposes that the modified DoCoMo FS-MIL using the optimised Siemens' puncturing scheme is accepted as working assumption. However, an indication on the solution used if the number of slots per frame is changed (to 15) should be given. Some performance verification for that case should also be performed. The deadline for these investigations is the next WG1 meeting. An indication on the solution if a 20 ms interleaver span is adopted in the future for the 2nd interleaver should also be given."

3
CCTrCh definition and use

(99)589
Definition and text proposal for CCTrCh (Nokia)

Contains a definition proposal for the CCTrCh, to replace other terminology. Contains text proposal on this point.

(99)590
The use of multiple radio links – CCTrChs (Nokia)

Discusses the use of "multiple radio links", and concludes that only one single CCTrCh should be supported in uplink and downlink. Contains a text proposal for this.

(99)685
CCTrCh definition, mapping of CCTrCh onto physical channel and allowed combinations of CCTrCh (Nortel)

Discusses the definition and use of CCTrChs. Proposes several limitations on the use of CCTrChs, and contains text proposals on these issues.

Following a discussion on the above papers it was concluded (in much shorter form than the below points that are written using the ad hoc chair's words, hopefully capturing the ad hoc's conclusions) that for UTRA/FDD the following points apply:

· A CCTrCh is defined as the data stream at the output of the 2nd multiplexerer in the multiplexing chain.

· The TrChs multiplexed into one CCTrCh should have co-ordinated timings in the sense that transport blocks arriving from higher layers on different transport channels of potentially different transmission time intervals shall have aligned transmission time instants as shown in the figure below.
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· All TrChs multiplexed into one CCTrChs shall have the same active set.

· Different CCTrChs cannot be mapped onto the same physical channels.

· There is only one DCH CCTrCh in uplink (under the assumption that there are no balancing problems using rate matching).

· The downlink DSCH is multiplexed into a separate CCTrCh, separate from the DCH CCTrCh(s).

· In uplink, the same spreading factor should be used for the DPDCHs used to carry the DCH CCTrCh.

· If the same or different spreading factors are used in downlink for DPDCHs carrying a CCTrCh is for further study. The decision should consider issues like code usage and physical channel segmentation rule definition and performance. It is also for further study if one TrCh can be split to several CCTrChs.

· It is for further study if only one or several DCH CCTrChs are allowed in downlink. The decision should consider performance of balancing using rate matching and how to code and transmit the TFCI.

· There is only one TPC command flow in downlink and uplink. There is only one DPCCH in the uplink, while it is for further study if several DPCCHs can be transmitted in downlink.
It was agreed in ad hoc #4 that the above points should be considered working assumption to be described in the specification. A drafting group should prepare a text proposal for this.

4
Conclusion

In conclusion, ad hoc #4 asks for the WG1 endorsement of the working assumptions outlined in bold face text above. This would lead to a working assumption on channel interleaver and the definition and use of CCTrChs.
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