3GPP TSG- RAN WG3 Meeting #42
R3-040791
Montreal, Canada, May 10th—14th, 2004

Source: 

Siemens

Title:


Considerations on EDCH Frame Protocols
Agenda Item:
11.1.9

Document for:
Discussion

Introduction

At the last meeting RAN1 presented the results of the feasibility study on Enhanced Uplink for UTRA FDD [1] and asked RAN2/3 to cooperate in this topic. 

For uplink transmission the Enhanced DCH was introduced. In  R99/4/5 the DCH with a TTI of a minimum of 10 ms is used for transmission in uplink direction. The transmission of data packets is performed in the following way: MAC-d in the UE sends the MAC-d PDUs to the Node B over Uu and these PDUs are then forwarded to the MAC-d in SRNC over Iub/Iur using the DCH frame protocol.  On all affected interfaces the TTIs have a length of 10ms or multiples of 10ms. In R99/4/5 the MAC-d entity has no HARQ functionality. Compared to the TTIs on the R99/4/5 uplink DCH, for the enhanced UL DCH there are TTIs considered, which can be less than 10ms on the Uu interface e.g. 2ms. A newly designed MAC entity (MAC-e) in the UE will send the PDUs to the Node B which controls the Hybrid ARQ function and the scheduling of its corresponding MAC-e and forwards the received PDUs to the SRNC. When SHO is supported, more than one NodeBs will be involved in HARQ and maybe also in scheduling.

This contribution is intended to direct RAN3’s attention to the impacts of short TTIs on the frame protocols of Iub and Iur. Furthermore a proposal about the EDCH data frame is made.

Discussion

Transport of data frames via Iub/Iur in non-SHO case
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When a data packet containing MAC-e PDUs is to be sent in the uplink direction, the MAC-e in the UE sends it to the MAC-e in the Node B. Then the MAC-e PDUs are transformed to EDCH data frames using an inter-working function and are sent to the SRNC. The best way to perform this interworking is to have corresponding sizes of the data packets, that arrive during a TTI, on the Uu and Iub/Iur interface. 

A length of EDCH TTIs less than 10ms is under discussion by RAN1, especially a length of 2ms.  The minimum length of a DCH data frame is defined as 10ms. MAC-d in Node B is able to send an uplink data frame every 10ms. Such data frames of 10ms can be considered to suit the EDCH frame protocol as well.

In order to compile an EDCH data frame, the Node B collects the data of several TTIs and puts them in a 10ms data frame. In the case that there are damaged or empty TTIs and re-transmissions are to be performed by the HARQ function or the UE does not support uplink transmission in an TTI that is shorter than 10ms, the Node B will send only the data of the TTIs that arrived during the 10ms interval. As an example in case of 2ms TTIs

then at maximum five 2ms-TTIs are collected and sent to the RNC, if there are no damaged or empty TTIs and the UE supports uplink transmission in every 2ms TTI. Otherwise, in case of retransmissions, the Node B compiles the correctly received 2ms-TTIs.

Transport of data frames via Iub/Iur in SHO case
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MAC-e in Node B and MAC-e in SRNC provide the functionalities of collecting and reordering the MAC-e PDUs. MAC-e PDUs that arrived at the Node B,  are transported to the SRNC via Iub and, if necessary, via Iur using the EDCH frames. PDUs that passed the CRC check are sent on as they are. This can be done in the way as in non-SHO case. An EDCH data frame is compiled of the data packets that arrived during an interval of 10ms.

If it is not possible for a Node B to decode a packet correctly, even after a maximum number of retransmissions, Node B shall be free to use a soft output channel decoder (soft output viterbi or turbo decoder) and forward a data packet, which provides the probability for each bit in the PDU to be a "1".  To indicate the kind of data packets (correct data or probability values) to the SRNC, there is an indicator signalled within each frame indicating if the frame is data or probability. This indicator could be 1 bit or even 2 bits to signal an increased resolution of the probability values.

    
eg.  
0 ... data



1 ... probability values (each 2 bits)

or 
00 ... data 


01 ... probability values 2 bits


10 ... probability values 3 bits


11 ... probability values 4 bits

In SHO the SRNC can make use of this probability data frames from the different NodeBs by combining output packets of soft output channel decoders and try to estimate a data packet with a valid CRC. The different resolutions for the probabilities can be used to adapt the efficiency of the combining algorithm versus required bandwidth on the Iub.

In AM, using this method of soft combining could reduce the amount of RLC retransmissions and thus also packet delay and throughput whereas in UM it offers a way to reduce the number of lost data packets respectively the number of higher layer retransmissions.

Conclusion

A proposal how to deal with the impacts of short TTIs, ie. TTIs with a length less than 10ms, on EDCH frame protocols has been presented. 

This contribution shows that

· in case of non-SHO transmission the EDCH data frame is a 10ms frame comparable to DCH data frames of Rel99/4/5. The EDCH data frame can be compiled of data packets that were received during 10ms interval.

· in case of SHO the EDCH data frames can be designed in a similar way as R99/4/5 DCH data frames while including an additional indicator for support of soft combining can help to increase throughput and reduce delay and packet loss.
It is proposed to incorporate the above text into the TR .
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