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1 Introduction
In this document, structure and coding for E-RUCCH is discussed and provided for TR 25.827.

2 Information on E-RUCCH channel
Like HCR, the E-DCH Random Access Uplink Control Channel (E-RUCCH) is used to convey SI and E-RNTI information to the Node B. 
SI includes following information:
· Serving and Neighbour Cell Path loss (SNPL, 5bits):  
This may be used by the Node-B to assist with its estimation of the degree of inter-cell interference each UE will generate and hence the absolute grant power value and physical resources to assign. 
· UE Power Headroom (UPH, 5bits): 
The UPH field indicates the ratio of the maximum UE transmission power and the corresponding Pe-base code power defined in [1]. 
· Total E-DCH Buffer Status (TEBS, 5bits):
The TEBS field identifies the total amount of data available across all logical channels for which reporting has been requested by the RRC and indicates the amount of data in number of bytes that is available for transmission and retransmission in RLC layer. When MAC is connected to an AM RLC entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also be included in the TEBS. RLC PDUs that have been transmitted but not negatively acknowledged by the peer entity shall not be included in the TEBS.
· Highest priority Logical channel Buffer Status (HLBS, 4bits):
The HLBS field indicates the amount of data available from the logical channel identified by HLID, relative to the highest value of  the buffer size range reported by TEBS.
·  Highest priority Logical channel ID (HLID, 4bits):
The HLID field identifies unambiguously the highest priority logical channel with available data. If multiple logical channels exist with the highest priority, the one corresponding to the highest buffer occupancy will be reported..
E-RNTI:

· E-DCH Radio Network Temporary Identifier (E-RNTI, 16bits) :
The UE identity is the E-PUCH Radio Network Identifier.
3 Coding/multiplexing steps
The following coding/multiplexing steps can be identified:

1.
Multiplexing of E-RUCCH information;
2.
The E-RUCCH information bits are protected by 16 parity bits for error detection (see [2] 4.2.1.1);
3.
Convolution code with constraint length 9 and coding rate ⅓is applied (see [2] 4.2.3.1);

4.
Rate matching (see [2] 4.2.7);
5.
bit scrambling (see [2] 4.2.9);
6.
Interleaving for E-RUCCH (see [2] 4.2.11.1);
7.  Sub-frame segmentation (see [2]4.2.11A ).
8.
Mapping to physical channels (see [2] 4.2.12.2).

[image: image1.emf] 

CRC attachment  

w ag ag ag

x x x

, 2 , 1 ,

,.. ,

 

Channel Coding  

Rate Matching  

Bit Scrambling  

Interleaving  

Sub - frame   Segmentation  

E - RUC CH  

16 , 2 , 1 ,

,... ,

id id id

x x x

 

16 2 1

,.. ,



w

y y y

 

) 24 ( 3 2 1

,.. ,



w

z z z

 

U

r r r

,.. ,

2 1

 

Physical Channel   Mapping  


                                                    Figure 1.2.1 – CC processing of E-RUCCH

There are 55 information bits transmitted in E-RUCCH  including 39 E-RUCCH information bits together with 16 CRC bits, if a convolution code rate lower than 1/2 is used one sf8 code or two sf16 codes are enough for E-RUCCH information transmission when QPSK modulation is used for E-RUCCH.
E-RUCCH Spreading:

The length of  E-RUCCH information is fixed and  E-RUCCH information  needs one code of  SF8 or two codes of SF16 consider a appropriate coding rate. When SF of E-RUCCH code is 8 E-RUCCH information TTI is 5ms and when SF of E-RUCCH code is 16 E-RUCCH information TTI is 10ms. Two E-RUCCH information TTI is defined mainly because E-RUCCH can expediently enjoy the same code with PRACH.
The  E-RUCCH uses spreading factor SF=16 or SF=8 as described in [3] 5A.2.1. The set of admissible spreading codes used on the E-RUCCH is based on the spreading codes of  PRACH[4]. 
E-RUCCH Burst Format:

The burst format as described in [3] 5A.2.2 is used for the E-RUCCH.

E-RUCCH Training sequences:

The training sequences, i.e. midambles, as described in [3] 5A.2.3 are used for E-RUCCH.

E-RUCCH timeslot formats:

The time slot format  is depending on the spreading factor SF of the E-RUCCH:

	Spreading Factor
	Slot Format

#

	16
	0

	8
	10


The time slot formats taken from the uplink timeslot formats described in [3] 5A.2.2.4.1.2.
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Figure 1.2.2 –E-RUCCH codes

4 Conclusion
Structure and coding for E-RUCCH has been proposed and text proposal for TR 25.827 is attached. RAN WG1 is requested to endorse the text proposal..
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<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>
8
Physical Channel Structure

8.1
Physical Channel Structure for Uplink Data Transmission and Uplink Control Signalling
8.1.x E-RUCCH
The following information is transmitted by means of the E-RUCCH channel.

· Serving and Neighbour Cell Pathloss (SNPL, 5bits):  
This may be used by the Node-B to assist with its estimation of the degree of intercell interference each UE will generate and hence the absolute grant power value and physical resources to assign. 
· UE Power Headroom (UPH, 5bits): 
The UPH field indicates the ratio of the maximum UE transmission power and the corresponding Pe-base code power defined in [1]. 
· Total E-DCH Buffer Status (TEBS, 5bits):
The TEBS field identifies the total amount of data available across all logical channels for which reporting has been requested by the RRC and indicates the amount of data in number of bytes that is available for transmission and retransmission in RLC layer. When MAC is connected to an AM RLC entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also be included in the TEBS. RLC PDUs that have been transmitted but not negatively acknowledged by the peer entity shall not be included in the TEBS.
· Highest priority Logical channel Buffer Status (HLBS, 4bits):
The HLBS field indicates the amount of data available from the logical channel identified by HLID, relative to the highest value of  the buffer size range reported by TEBS.
·  Highest priority Logical channel ID (HLID, 4bits):
The HLID field identifies unambiguously the highest priority logical channel with available data. If multiple logical channels exist with the highest priority, the one corresponding to the highest buffer occupancy will be reported..
· E-DCH Radio Network Temporary Identifier (E-RNTI, 16bits) :
The UE identity is the E-PUCH Radio Network Identifier.
The E-RUCCH supports the following physical layer characteristics:

· E-RUCCH Spreading:

The  E-RUCCH uses spreading factor SF=16 or SF=8 as described in [3] 5A.2.1. The set of admissible spreading codes used on the E-RUCCH is based on the spreading codes of  PRACH[4]. 
· E-RUCCH Burst Format:

The burst format as described in [3] 5A.2.2 is used for the E-RUCCH.

· E-RUCCH Training sequences:

The training sequences, i.e. midambles, as described in [3] 5A.2.3 are used for E-RUCCH.

· E-RUCCH timeslot formats:

The time slot format  is depending on the spreading factor SF of the E-RUCCH:

	Spreading Factor
	Slot Format

#

	16
	0

	8
	10


The time slot formats taken from the uplink timeslot formats described in [3] 5A.2.2.4.1.2.
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Figure 8.1.x.1 –E-RUCCH codes

<<<<<<<<<<<<<<<<<<<< start of next text proposal >>>>>>>>>>>>>>>>>>>>>>
9
Multiplexing, Channel Coding and Interleaving

9.1
Coding and Multiplexing for Uplink Data
9.1.x    E-RUCCH
The following coding/multiplexing steps can be identified:

1.
Multiplexing of E-RUCCH information;
2.
The E-RUCCH information bits are protected by 16 parity bits for error detection (see [2] 4.2.1.1);
3.
Convolution code with constraint length 9 and coding rate ⅓is applied (see [2] 4.2.3.1);

4.
Rate matching (see [2] 4.2.7);
5.
bit scrambling (see [2] 4.2.9);
6.
Interleaving for E-RUCCH (see [2] 4.2.11.1);
7.  Sub-frame segmentation (see [2]4.2.11A ).
8.
Mapping to physical channels (see [2] 4.2.12.2).

[image: image4.emf] 

CRC attachment  

w ag ag ag

x x x

, 2 , 1 ,

,.. ,

 

Channel Coding  

Rate Matching  

Bit Scrambling  

Interleaving  

Sub - frame   Segmentation  

E - RUC CH  

16 , 2 , 1 ,

,... ,

id id id

x x x

 

16 2 1

,.. ,



w

y y y

 

) 24 ( 3 2 1

,.. ,



w

z z z

 

U

r r r

,.. ,

2 1

 

Physical Channel   Mapping  


                                                    Figure 9.1.x.1 – CC processing of E-RUCCH

<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>
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