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1. Introduction

After the previous WG1 #2 meeting, two items have been added as major topics to Ad Hoc #4. One topic  is shown here as Item 6, Multiplexing of TrCH with Service Specific Coding (SCC), another  topic is Item 7, Channel Interleaving. Moreover, for all items  the specific requirements of TDD are considered.

This report reflects both, the outcome of the email discussions and the results from the physical meeting held on 22 of March. Attached to this report there is Table 1 which summarises the current status of all items identified in the ad hoc 4 group.

The rest of this report only refers to the physical meeting where the following papers have been presented and discussed:

Document number
Title
Source

(99)xxx
Layer one considerations for the Speech service
Nortel

(99)203
Optimised Rate Matching after interleaving
Siemens

(99)xxx
On the algebraic interleaver design
Nortel

(99)162
Multiplexing, channel coding and interleaving for TDD
Siemens

(99)206
Flexible starting points of transport channels within a radio frame
Ericsson

(99)201, 202
Optimisation of extended TFCI encoding
Siemens

(99)xxx
Discussion on DTX usage in downlink
Nortel

2. Item 6: Multiplexing of TrCh with Service Specific Coding (SSC)

During the ad hoc 4 e-mail discussion the question was raised whether the SSC-option should be retained or discarded due to the possibility to consider different protection classes within one bearer as various transport channels. This would allow the application of the generic multiplexing scheme to all services, otherwise it may happen that for almost all services SSC would become necessary.

Nortel presented the paper ‘Layer one considerations for the speech services’ dealing with the characteristics of speech services and discussing the implication of the current multiplexing scheme. According to the paper it should be possible with same minor modifications of the layer 1 to avoid the introduction of SSC-elements, increasing simultaneously the flexibility of multiplexing.

After discussion it was concluded that a working program including liaison statements to layer 2 and to the coding group should be established to focus on possible problems by discarding SSC.

3. Item 7: Channel Interleaving 

Up to now there was not yet decided which interleaving scheme should be applied within the multiplexing scheme. Two possibilities exist: Either the first interleaver should be very sophisticated providing almost perfect permutations of all bits in the interleaving matrix. In this case the puncturing could be performed simply by discarding the first n bits and the second interleaver would only provide a mapping of all bearers in each other without changing the order of bits. As the second alternative, the well-known MIL-interleaving could be applied, which means that in FDD-UL with rate matching after first interleaving the pattern for rate matching must be shifted accordingly to avoid puncturing/repeating of adjacent bits.

Siemens presented an improved algorithm based on two proposals from Ericsson and NTT DoCoMo, which guarantees optimum performance of rate matching in combination with the MIL-interleaving taking into account that an uniform distribution of all bits to be punctured/repeated should be achieved and moreover as an additional constraint that in each column the same amount of bits should be added/removed. Furthermore it was shown that it is not possible to develop an optimised first interleaver which provides an optimum spacing of all bits for any puncturing/repetetion rate.

Nortel made an proposal for a simple algebraic first interleaver which shows good performance in comparison with block interleaving and MIL, however without considering the improvements to MIL by shifting the rate matching pattern.

By comparing both proposals it was concluded that a trade off must be made since the modified MIL interleaving probably yields better performance while the Nortel approach enables a simpler implementation. For this purpose both a theoretical analysis and simultaneously comparing simulations should be performed to show the effect of different puncturing schemes onto performance. A drafting group will meet on Wednesday morning to determine those analysis and simulations tasks in detail. It was agreed that all issues on interleaving finally will be decided during next WG1-meeting in April.

4. Multiplexing scheme for TDD

During ad hoc 4 e-mail discussion mainly FDD related items were considered. Although it was agreed that for FDD and TDD all multiplexing issues should be designed as close together as possible, there are some items which cannot treated identically due to the slot structure at TDD.

Siemens presented a paper identifying those TDD specific items and made proposals for  the respective working assumption. During the discussion the proposal from Panasonic was incorporated to use in case without TFCI transmission always fixed positions for all bearers as for FDD. The option to use non-fixed positions also without TFCI was retained ffs. Furthermore, according to a remark made by Nokia the comments referring to DTX will be adapted to the conclusions from ad hoc 1. It was announced that a text proposal based on (99)162 including the agreed changes will be provided. All items not been discussed so far in ad hoc 4 will be marked with a respective editors note.

5. Other open items

· Order of 1st interleaving and rate matching (Item #2)

After discussion it was concluded to wait for the result regarding the choice of interleaver before making a final decision on this topic during next WG1 meeting.

· Code Multiplexing for FDD

It was agreed that the option for code multiplexing should be retained as working assumption for DL to cope with the DSCH. Dependent on the final result in layer 2/3 group on USCH, discussion on further study to use code multiplexing also for the uplink will start.

· Position of TrCHs in downlink multiplexing for FDD

Ericsson presented the paper ‘flexible starting points of TrCH within a radio frame’ which proposes that only flexible positions of the transport channels within a frame must be supported by the UTRAN (For the UE according to the working assumption both, fixed and flexible starting points are mandatory).  This proposal was accepted without objections.

Furthermore, according to a comment of Motorola in addition to the original proposal from Ericsson it was concluded that in case of flexible positions the DTX-periods should always be kept together.

Finally, Nortel presented a paper which critically illuminates the use of DTX. It was concluded to continue the discussion on this topic by email.

· TFCI encoding

Siemens made a proposal how the coding of the TFCI could be improved by distributing the data equally to both coding words. It was concluded that the new scheme shows advantages, however before making a decision, the discussion in the ad hoc groups should proceed. WG1 has to decide which ad hoc is responsible for this item.
Table 1  Ad Hoc #4: Transport Channel Multiplexing.

Major items
ETSI
ARIB
Discussions (Open issues)
Recommendations

1
Multiplexing of TrCHs with same QoS before channel coding
Not support
Support

<Working Assumptions>

- For FDD, ARIB scheme
- For TDD, the same scheme as FDD



2
Order of 
1st Interleaving (Inter-frame Interleaving) 
and 
Rate Matching
1st Interleaving before 
Rate Matching
Rate Matching 

before 

1st Interleaving
- Whether ETSI scheme should be specified for downlink as an additional option or not.
- Whether ARIB scheme should be specified for uplink as an additional option or not.
<Working Assumptions>

- For FDD ETSI scheme for uplink
- For FDD ARIB scheme for downlink
- For TDD, ARIB scheme for both uplink and downlink

<FFS>

- For additional options, discussion to be continued via e-mail.  Final decision will be made during next WG1 meeting in April

3
Physical Channel Segmentation
Physical Channel Segmentation after 
Multiplexing 

of TrCHs with Different QoS
Physical Channel Segmentation before Multiplexing 

of TrCHs with Different QoS

<Working Assumptions>
- For FDD merged scheme between ETSI and ARIB i.e. Physical channel segmentation after multiplexing of TrCHs with Different QoS and before 2nd interleaving.
- For TDD, the same scheme as FDD

4


Code Multiplexing

Supported

Not supported

- If there would be no objections, ETSI scheme could be taken as working assumption for only downlink DSCHs (ARIB scheme for the other TrCHs including downlink DCHs).
<Working Assumptions>
- For FDD ARIB scheme for uplink

- For FDD ETSI scheme for only downlink DSCHs

- For TDD Several CCTrCH are supported

<FFS>

- Dependent on the final result in layer 2/3 group on USCH, discussion to useCode multiplexing also for FDD uplink will start

5
Position of TrCHs

In Downlink multiplexing


FFS
Fixed service position
- The exact details on how to use non-fixed positions in the case with explicit rate signalling using TFCI.
- When are TFCI bits used or when is blind rate detection used?

- What is criterion of scheme selection?

  Data rate? (e.g. above 32 kbps for TFCI)

  Number of rates? (e.g. above 4 rates for TFCI)
<Working assumptions for FDD>

- For transport channels not relying on TFCI for rate detection (blind rate detection), the positions of the transport channels within the frame should be fixed. 
- For transport channels relying on TFCI for rate detection, the positions of the transport channels could be fixed or non-fixed.
<Working assumption for TDD>,

-For transport channels not relying on TFCI for rate detection  (blind rate detection) the starting positions of the transport channels within the frame should be fixed.

-For transport channels relying on TFCI for rate detection, the positions of the transport channels should be non-fixed

<FFS>

For TDD, to use non-fixed positions also in case without TFCI





- It should be possible to prohibit certain transport format combinations on higher layers.  This requires that layer 1 enables flexible starting points of transport channels within a radio frame.  It is proposed that the DTX should be placed in the end of each slot. (TSGR1#3(99)206)

- It is also proposed that fix starting points of the transport channels should not be mandatory in the basestation since it is only needed for blind rate detection. (TSGR1#3(99)206)
<Working Assumption>
- Flexible position is mandatory in both basestation and mobilestation.

- For flexible position, DTX should be kept together .

6


Multiplexing of TrCH with Service Specific Coding (SSC)

n all services in Rate Matching
Supported with 

Coordinated rate matching for all service
Supported with

Coordinated rate matching for all service*
- How to do rate matching when TrCH with service specific coding and TrCH with normal channel coding are multiplexed.

(In last WG1 meeting, two alternative proposal for this issue were introduced as TSGR1#2 (99)119.)

- Necessity of coordination between all services (including TrCH with service specific coding) for downlink rate matching.

(In last WG1 meeting, It was noted that such coordination is necessary at least in the uplink rate matching.)
<FFS>

- For exact scheme, discussion to be continued via e-mail.





- Where the “Service Specific Coding” (SSC) is located or is SSC option necessary?

<No SSC option (no SSC box) in multiplexing scheme>

- Bits with different protection classes are sent via different transport channels.

- Demultiplexing unit at the top of the multiplexing scheme.

- One code tail per coding rate.

- No-coding option, No-interleaving option, variable/no-CRC option.

<SSC option is retained in multiplexing scheme>

- Several SSC: Un-Equal Protection (UEP), different coding rates, no coding.

- Puncturing is forbidden for the specific channel.

- One overall coding scheme based on rate compatible punctured code.


7
Channel Interleaving

[New item]
Not specified
FS-MIL
- The exact channel interleaving scheme for 2-step interleaving.

(In last WG1 meeting, it was agreed that first S1.12 document describes ARIB scheme for channel interleaving as starting point. Alternative proposal was also introduced as TSGR1#2(99)106)

<FS-MIL>

- Modified rate matching algorithm is used for uplink inter-frame FS-MIL to avoid puncturing for adjacent bits (TSGR1#3(99)203).

-  Inter-frame FS-MIL patterns are specified for each interleaving span (i.e. 10, 20, 40, 80 ms).

- Intra-frame FS-MIL patterns are specified for each physical channel symbol rate (not specified for each TrCH bit size).

<Optimized 1st interleaver>

- Rows and columns permutations in 1st interleaver are defined by congruent system (TSGR1#2(99)106).

- 2nd interleaver is a simple shuffle algorithm.

<Optimized 2nd interleaver>

- Rows and columns permutations in 2nd interleaver are defined by congruent system (TSGR1#2(99)106).

- Simple 1st interleaver (e.g. bit reversal block interleaver)
<FFS>

-  Performance evaluations to be continued for two alternatives: FS-MIL and Algebraic Channel Interleaver (Optimized 1st interleaver).  Evaluation parameters and schedule to be proposed from drafting group.


Multiplexing of TrCHs with Different QoS
Aggregating bits from different TrCHs
Aggregating bits from different TrCHs
- Two possibilities: aggregating bits or shuffling bits from different TrCHs are described in TSGR1#2(99)106

- For FS-MIL, aggregating scheme is assumed.
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