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1 Introduction
In this document, structure and coding for E-AGCH and E-PUCH for LCR are discussed. Text proposals about E-AGCH and E-PUCH for HCR are provided in [1].
2 E-AGCH
The E-PUCH Uplink Absolute Grant Channel (E-AGCH) is used to convey scheduler grant information to the UEs. 
2.1 Contents of E-AGCH
In [1], it is proposed that E-AGCH carries the following information:
· Power Grant

· Physical Resource Grant

· Code Resource Related Information (CRRI)
· Timeslot Resource Related Information (TRRI)
· E-RNTI

· Resource Duration Indicator

· ECSN

Physical resource grant includes two aspects:

· Code Resource Related Information (CRRI)

· Timeslot Resource Related Information (TRRI)

The “CRRI” indicates which node on the OVSF code tree has been allocated and is represented by 5 bits.  The mapping between the allocated OVSF and the enumerated node 0…30 on the OVSF code tree is as given in table 1, in which channelisation code “i” with spreading factor “Q” is denoted as Ci(Q):
Table 1- Mapping from Channelisation code to CRRI

	C1(1) [0]
	C2(1) [1]
	C4(1) [3]
	C8(1) [7]
	C16(1) [15]

	
	
	
	
	C16(2) [16]

	
	
	
	C8(2) [8]
	C16(3) [17]

	
	
	
	
	C16(4) [18]

	
	
	C4(2) [4]
	C8(3) [9]
	C16(5) [19]

	
	
	
	
	C16(6) [20]

	
	
	
	C8(4) [10]
	C16(7) [21]

	
	
	
	
	C16(8) [22]

	
	C2(2) [2]
	C4(3) [5]
	C8(5) [11]
	C16(9) [23]

	
	
	
	
	C16(10) [24]

	
	
	
	C8(6) [12]
	C16(11) [25]

	
	
	
	
	C16(12) [26]

	
	
	C4(4) [6]
	C8(7) [13]
	C16(13) [27]

	
	
	
	
	C16(14) [28]

	
	
	
	C8(8) [14]
	C16(15) [29]

	
	
	
	
	C16(16) [30]


3 E-PUCH
3.1 Physical Channel structure for E-PUCH

The E-PUCH is a new physical channel on which the CCTrCH of E-DCH type shall be mapped.  Figure 1 shows the generic burst structure for E-PUCH format with E-UCCH/TPC fields.
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Figure 1  E-PUCH data burst with E-UCCH/TPC

The E-PUCH has the following physical layer characteristics:

· Payload spreading factors 16,8,4,2 and 1

· Transmission of E-UCCH part 1(E-TFCI) <details FFS>
· Transmission of E-UCCH part 2<details FFS>
· Transmission of TPC – Note: this is used for E-AGCH power control purposes

· Guard period of 16 chips

Default and UE-specific midamble allocation schemes may be applied to E-PUCH.

3.2 Contents of E-UCCH

The E-UCCH is used to convey the following information:

· The occupied code resources of the selected E-TFC – 0 bits 

· The modulation type of the selected E-TFC – 0 bits 

· The transport block size of the selected E-TFC – 6 bits

· The retransmission sequence number (RSN) – 2 bits

· The HARQ process ID – 2 or 3 bits
The spreading factor and modulation scheme are inferred from the transport block size. Transport Block Size transmitted on E-UCCH is termed E-UCCH part 1. RSN and HARQ process ID are termed E-UCCH part 2. 

3.3 Coding for E-UCCH
Node-B cannot know the used SF until it decodes E-UCCH part 1. Therefore, the TBS information must be transmitted at known position and use fixed SF. It is thus proposed that the TBS information shall be mapped to the same portion of the data burst as the TFCI field in the existing release. The spreading factor of the TBS field can be fixed or use the SF allocated by Node-B for the data part. Since the correct decoding of TBS is precondition for decoding the remaining data, it is proposed that the spreading factor of TBS is fixed SF16 and use QPSK.

If the decoding of  TFCI in E-UCCH part 1 is incorrect, and the CRRI in E-AGCH indicates the “node ” on the OVSF code tree as shown in Table 1, Node B should not get correct SF that UE selects for the data part, which will bring a disaster to the UE and  affects other UEs. To explain this problem, an instance is proposed as follow:

There are 2 UEs, one is UE_A and the other is UE_B, which supports HSUPA. Supposed that UE_A’s channelisation code is  C2(1) [1] as shown in Table 1,    and  UE_B’s CRRI  in E-AGCH indicates “node ” of    C2(2) [2] as shown in Table 1 on the OVSF code tree. Finally, UE_B selects C8(5) [11] as shown in Table 1 . In Node B , if the decoding of  TFCI in E-UCCH part 1 is incorrect, and the error TFCI indicates the chanelisation code of UE_B is C4(3) [5] as shown in Table 1, it will bring a disaster to UE_B and affect UE_A. Simulation result is shown in table 2:
Table 2：Simulation result   (Simulation condition: Case2  [2], single antenna)
	
	Tx：SF_UE_A: 2  C2(1) [1]
	Tx：SF_UE_A: 2  C2(1) [1]

	
	Tx：SF_UE_B: 8  C8(5) [11]
	Tx：SF_UE_B: 8  C8(5) [11]

	SNR
	Rx：SF_UE_A: 2  C2(1) [1]
	Rx：SF_UE_A: 2  C2(1) [1]

	
	Rx：SF_UE_B: 4  C4(3) [5]     (error TFCI)
	Rx：SF_UE_B: 8  C8(5) [11]

	
	SF_UE_A: 2  C2(1) [1]
（affected）
	SF_UE_B: 4  C4(3) [5]     (error TFCI)
	SF_UE_A: 2  C2(1) [1]
	SF_UE_B: 8  C8(5) [11]

	
	Uncodec_BER
	Uncodec_BER
	Uncodec_BER
	Uncodec_BER

	0
	0.031767
	0.50547
	0.0106
	0.0529

	1.5
	0.027032
	0.50573
	0.0072
	0.0455

	3
	0.023848
	0.50596
	0.0053
	0.0405


In order to provide reliability, it is proposed that the (32, 6) Reed-Muller coding shall be used respectively  for E-UCCH part 1 and E-UCCH part 2. However it will take 64 bits and the reliability may be not better than other coding method, such as CC (Convolutional Coding) or TC (Turbo Coding). Maybe since the not good reliability of the (32, 6) Reed-Muller coding, the CRRI in E-AGCH may indicate “channelisation codes” , not “node ” on the OVSF code tree as shown in Table 1.
In order to  provide sufficient reliability and save the bit resources,  combination of  E-UCCH part 1 and E-UCCH part 2 is considered,   The CC ( Convolutional Coding ) , coding rate from 1/2 to 1/3, is also proposed to be used for the combination of  E-UCCH part 1 and E-UCCH part 2, which takes from 36 or  38 bits  to  54 or 57 bits. Since the reliability of the CC (Convolutional Coding ), the CRRI in E-AGCH may indicate  “node ” on the OVSF code tree as shown in Table 1.
On the other hand, the (32,10) Reed-Muller coding[1] is also proposed to save the bit resources (only 32 bits), but  the reliability is not good,  in this case,  the CRRI in E-AGCH should  indicate “channelisation codes” , not “node ” on the OVSF code tree as shown in Table 1.
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