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1. Introduction
During RAN1 HSUPA AH5 discussion, many agreements reached, such as E-DPCCH structure, contents, channel coding, etc. One of the remaining open issues is whether CRC attached on E-DPCCH or not.

In this document, complexity aspect of CRC attachment is studied from the Node-B processing point of view.

2. Discussion

E-DPCCH coding “without CRC” is shown in Figure 1 and E-DPCCH coding “with CRC” is shown in Figure 2. Hereinafter the former is called “without CRC” and the latter is called “with CRC”.


[image: image1.wmf]mux

E-TFCI

RSN

Scheduling

request

Channel coding

6bits

2bits

1bit

Physical

channel

mapping

10bits

E-DPCCH (2ms)

SF256

30bits

RSV

1bit

CRC attachment

mux

E-TFCI

RSN

Scheduling

request

Channel coding

Rate matching

6bits

2bits

1bit

Physical

channel

mapping

10bits

26bits

60bits

E-DPCCH (2ms)

SF128

CRC16

78bits

RSV

1bit

Reed Muller (30,10)

R=1/3 CC, K=9,

Tail biting


Figure 1 E-DPCCH coding without CRC                   Figure 2 E-DPCCH coding with CRC
In “without CRC” case, E-TFCI/RSN/Scheduling request/RSV are (30,10) Reed Muller coded, and then they are mapped to E-DPCCH (2ms) with SF256. 

In “with CRC” case, E-TFCI/RSN/Scheduling request/RSV are CRC attached, then they are convolutional coded  (K=9, R=1/3, tail biting), after that they are punctured by rate matching and finally they are mapped to E-DPCCH (2ms) with SF128.

By this SF difference, “without CRC” has better “required Eb/N0 for 0.1% E-DPCCH false detection” than that of “with CRC”. Simulation results also shown [1]-[5] and it is identified required Ec/No equals 0.0-0.6dB [1][2] and 1.6dB [3]. 

Another key aspect is Node B processing load.

An example of Node-B processing “without CRC” is shown in Figure 3 and “with CRC” is shown in Figure 4. 

Note that it is assumed E-DCH power detection is not used in both cases, because the threshold level would be difficult to set, especially in case E-DCH TB size nearly equals zero (but not equals zero).
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Figure 3 Processing “without CRC”                Figure 4 Processing “with CRC”
In order to compare realistic Node B processing load, 2cases are proposed; one is case 1 (UE transmits E-DCH and Node B receives E-DCH successfully) and the other is case 2 (UE doesn’t transmit E-DCH (DTX) and Node B receives E-DCH).

Case 1: (UE transmits E-DCH and Node B receives E-DCH successfully)

In this case, processes (1) (2) (4) (5) and (6) are required for “without CRC” and processes (1) - (6) are required for “with CRC”. Therefore, processing load of “without CRC” is smaller than that of “with CRC”. 

However this difference seems very small.

Case 2 (UE doesn’t transmit E-DCH (DTX) and Node B receives E-DCH)

In this case, also processes (1) (2) (4) (5) and (6) are required for “without CRC”, but processes (1) – (3) are required for “with CRC”. Therefore, processing load of “with CRC” is much smaller than that of “with CRC”.

In addition, this difference is not small, because processes (4) and (5) would be heavy processing load in most cases. 

As both 2cases have different results, it is need to clarify when and how often case2 (DTX) occurs.

When and how often case 2  (DTX) occurs?

The followings are the cases “case 2” occurs.

(a) Node-B granted, but UE didn’t have sufficient power

(b) Node-B granted, but UE’s buffer was empty

(c) Serving Node-B granted, but non-serving cell blocked UE to transmit

(d) Autonomous transmission

(a) and (c) happens when UE suffers from the bad radio conditions regardless of UE’s request.

(b) happens when UE finished transmission and the duration of grant hasn’t expired yet. 

(d) happens if UE permitted to transmit autonomously.

Case (a)- (c) seems to be occur small, but case (d) seems to be occur not small.

Since RAN2 agreed to support autonomous transmission, it can be said that frequency of case 2 is not small.

In summary, “with CRC” is more beneficial than “without CRC” from the Node B processing point of view. This aspect should be considered before taking final decision.

3. Conclusion
In this document, we discussed the complexity aspect of CRC attachment on E-DPCCH. Taking DTX case into account, E-DPCCH coding “with CRC” is more beneficial than “without CRC”. 

This aspect should be considered before taking final decision.
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