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1 Introduction

At RAN WG2 #13, it was decided to create an e-mail discussion on hybrid ARQ type II/III to further progress the work in RAN WG2. The e-mail discussion was started by Siemens on May 31st . It was closed on June 28th. 
2 Report of the e-mail discussion

Several e-mails by Panasonic, Hyundai, and Siemens appeared on the reflector.

Questions by Panasonic

- Is my understanding correct that in all proposals the RLC PDU for ARQ Type II is the same as for Release 99 ARQ ?

Answer by Siemens: 

The Siemens proposal does not require changes to the RLC PDU.

- What exact information will be send over the Uu interface ?  I assume only the sequence number to safe bandwidth, or is also the redundancy version envisaged ?

Answer by Siemens: 

The transmission of the redundancy version may improve the performance of all schemes because it will avoid erroneous combination of versions of data. A counter may cause problems in case of loss of sequence numbers.

- Is it in the Siemens proposal possible to the map the data and the HARQ parameter onto different physical channels (e.g. DCH and DSCH) ? In the proposal it seems that splitting of the information takes part in the physical layer. In FDD downlink, DSCH and DCH are not time aligned, so this might become difficult.

Answer by Siemens: 

We did not foresee to split the data between DCH and DSCH. Data and header should be transmitted on the same CCTrCH. I.e. only the PDSCH would carry data being relevant for the HARQ mechanism if used with DCH/DSCH.

The co-ordination between DSCH and DCH is indeed a problem. In the Panasonic document a precise co-ordination between DSCH and DCH is required. This means that MAC-d, which transmits on DCH and MAC-c/sh which transmits on DSCH have to co-ordinate their actions. I do not think that this can be guaranteed. In particular if the Iur is involved. 

The co-ordination between the TFCI on DCH and the associated DSCH is no problem because the TFCI is generated in the physical layer.

Hyundai proposed to split control PDU and data PDU's already at RLC level. I make out two problems:

- MAC select the TFCI within the TFCS. As proposed by Ericsson in the last meeting MAC can reduce for instance the data rate for a transmission at an later stage. How can a Control PDU created at RLC level take this into account ?

After the e-mail discussion was closed, Hyundai submitted a document for RAN WG2 meeting #14 (R2‑001399) related to the question.

- DCH and DSCH are using different frame protocols. A FP frame will be segmented and then mapped on the ATM cell payload. But a ATM cell may be discarded due to a congestion of the ATM connection. For the physical layer operation at the receiver side it probably will not be acceptable to receive the control PDU a frame later I guess. It might be possible to co-ordinate DCH and DSCH tranmission at Nobe B level, or also to discard DSCH transmission in this case.

After the e-mail discussion was closed, Hyundai submitted a document for RAN WG2 meeting #14 (R2‑001399) related to the question.

Questions by Hyundai

I think that the side information for data PDU is made by RLC and transmitted from RLC to physical layer through MAC as a parameter of a primitive. When physical layer receives the primitive which includes both data PDU part and side information part, physical layer makes one CCTrCH with both parts after coding each other with different coding rates.

In my knowledge, if a transport channel is one, then the coding rate is one in physical layer. Otherwise, several coding rate can be used for each transport channel. And, if the coding rate for data and side information are different, I think that two TFIs should be used, one is for data part and the other is for side information. The TFI for data part can be chosen at MAC based on R'99 specification.

How can the TFI for side information part be chosen at MAC?

Answer by Siemens:

In our opinion, the side information has to be passed to the Layer 1 as explicit parameter values, and not as bit strings as it is the case for normal transport block data. This is necessary, because the values of the side information parameters are needed in the physical layer of the receiver for combining of retransmissions. Since the exact encoding of the side information is not visible at the interface between MAC and physical layer, only one transport channel using one TFI will be necessary. 

This may be different for the configuration of the physical layer by RRC. Additional parameters for the configuration of the encoding of the side information may be necessary.   

We think that some modifications to the Layer 1 operation are needed to support this signalling. The basic assumption is to use a separate coding and multiplexing chain within Layer 1 for the transmission of the side information of transport channels using hybrid ARQ type II/III. Further details of this solution have to be discussed in RAN WG1 after they were informed by RAN2.

Finally, if data part is transmitted through DSCH at FDD, can two different transport channel be multiplexed as one CCTrCH in DSCH?

Answer by Siemens:

In our model, only one transport channel is used. The different encoding of user data an side information done internally in the physical layer. It is hidden from the interface between MAC and physical layer.
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