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1. Introduction

In RAN#38, WI on Enhanced CELL_FACH state in 1.28Mcps TDD HSPA was established [1]. In RAN2#61, [2] gave some suggestions for Enhanced CELL_FACH including considerations on uplink. This document shall give more detailed analysis and some concrete suggestions on Enhanced Uplink for CELL_FACH state.
2. Procedural analysis
2.1 Drivers for optimization
RACH is used in the current CELL_FACH state to do uplink transmission, but its data rate is very limited. To improve the uplink data rate, Scheduled HSUPA transmission could be used, but access delay is very long in this situation. The reason is, for E-DCH transmission, information exchanges in 4 channels including SYNC_UL, FPACH, E-RUCCH and E-AGCH are needed before UE starts its E-DCH transmission; while for RACH transmission, only information exchange on 2 channels including SYNC_UL and FPACH are needed. This means that the delay of E-DCH is about 2 times of RACH.
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Figure 1: The current RACH access procedure
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Figure 2: The current E-DCH access procedure

In a word, as shown in Figure 1 and Figure 2, RACH could be used for uplink transmission to guarantee short access delay, but data rate is low; or scheduled E-DCH could be adopted to provide high data rate, but access delay could not be guaranteed.
To solve this problem, a basic method is to use scheduled E-DCH for uplink transmission, but the access procedure needs to be shortened, by removing E-RUCCH and FPACH procedures in Figure 2. This is achieved by extending FPACH functionality with resource granting capability which is completed by E-AGCH channel in the current system. The shortened E-DCH access procedure is shown in Figure 3.


[image: image3.wmf] 

UE

 

Node B

 

Uplink Synchronization

 

FPACH

 

E

-

DCH Transmission

 

 

(

Carry Granted Resources for E

-

DCH

)

 


Figure 3: Fast E-DCH access procedure
Proposal 1: Use fast E-DCH access procedure as shown in Figure 3 for uplink transmission in Enhanced CELL_FACH state
Proposal 2: Extend FPACH with E-DCH resource granting function

2.2 Detailed procedure
For completeness of the optimized E-DCH access procedure, a more detailed flow chart is given in Figure 4.
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Figure 4: A complete procedure of fast E-DCH access
Step 1: Useable set of E-DCH physical resources are allocated, each resource item is marked with an index referencing it. For each resource item, the resource parameters include timeslot and code information. The broadcasted resource pool for fast E-DCH access is also usable for normal scheduled E-PUCH when it is not used for fast E-DCH access. The E-HICH used for this purpose is also broadcasted.

Step 2: When UE has data buffered for uplink transmission, it shall choose to use PRACH or E-DCH for uplink transmission. A threshold of data volume broadcasted in system information could be used for this selection, if the volume in buffer is higher than the threshold, UE shall choose to initiate random access through E-DCH. After decision of using E-DCH, a special SYNC_UL for E-DCH access is used for uplink synchronization.
Step 3: When Node B receives the SYNC_UL code identifying E-DCH access transmission, it shall send FPACH to control the E-DCH access. The following information fields are included in FPACH:
· E-DCH access resource index (Deliver timeslot and code information)

· RDI (Deliver the number of TTIs allocated)

· PRRI (Deliver power grant information)

· E-UCCH Number Indicator

Step 4: E-DCH transmission with the resources granted in FPACH. The initial transmission carries SI to request Node B allocation of more resources.
Step 5: ACK/NACK on E-HICH is delivered to UE for each E-DCH transmission. Retransmission shall be conducted if NACK is received. The current E-HICH procedure for HSUPA is adopted without any change.
Step 6: New E-DCH resource granting, the newly allocated resource overrides the resources allocated in FPACH.
Step 7: UE transitions to normal E-DCH transmission state with resources allocated by E-AGCH, following the same procedure as normal HSUPA.
3. Conclusion
According to the above analysis, it is suggested to agree on the following proposals for Enhanced Uplink for CELL_FACH state:
Proposal 1: Use fast E-DCH access procedure as shown in Figure 3 for uplink transmission in Enhanced CELL_FACH state
Proposal 2: Extend FPACH with E-DCH resource granting function
4．Reference
[1] RP-070925, “Proposal for new WI on Enhanced CELL_FACH state in 1.28 Mcps TDD”, ZTE, RITT, CATT, TD Tech, Spreadtrum Communications

[2] R2-080743, “Some suggestions in Enhancement CELL_FACH state for 1 28Mcps TDD”, TD Tech
� EMBED Word.Picture.8  ���














[image: image4.wmf] 

UE

 

Node B

 

1. System Broadcast

 

3. 

FPACH

 with initial granting

 

4. 

Initial E

-

DCH Transmissions

 

7. 

Normal E

-

DCH Transmission with HARQ

 

2. 

SYNC_UL

 

5. 

ACK/NACK

 for initial transmissions

 

6. 

E

-

AGCH Granting

 

_1262198744.doc


UE







Node B











Uplink Synchronization







FPACH







E-RUCCH (SI)







E-DCH Transmission







E-AGCH (Granted Resources)












_1267879454.doc


UE







Node B















Uplink Synchronization







FPACH







Uplink transmission by RACH
























_1267782786.doc


UE







Node B







2. SYNC_UL







1. System Broadcast







3. FPACH with initial granting







4. Initial E-DCH Transmissions







7. Normal E-DCH Transmission with HARQ











5. ACK/NACK for initial transmissions











6. E-AGCH Granting












_1256931354.doc


UE







Node B







(Carry Granted Resources for E-DCH)







Uplink Synchronization







FPACH







E-DCH Transmission
























