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1 Introduction
In Release 8, each UE having the Semi-Persistent Scheduling E-PUCH (SPS E-PUCH) is assigned one signature sequence group on one E-HICH to indicate the ACK/NACK indicator and the TPC/SS command of the SPS E-PUCH. This signature sequence group is exclusively occupied by the UE. Such exclusive allocation of the signature sequence group to the SPS UE results in the following questions:

(1) The exclusive allocation of the signature sequence group to the SPS UE wastes the signature sequences on the E-HICH compared with the TDM (Time Division Multiplexing) allocation of the signature sequences on the scheduled E-HICH to the scheduled UE.
(2) The SPS UE can not share the same E-HICH with the scheduled UE.

In order to solve the above questions, the dynamic allocation of the signature sequence group to the SPS UE is introduced in this contribution.
2 Dynamic allocation of signature sequence group to SPS UE
In the dynamic allocation of the signature sequence group to SPS UE, each SPS UE is assigned one E-HICH. The SPS UE uses one dynamically allocated signature sequence group on the assigned E-HICH to indicate the ACK/NACK indicator and the TPC/SS command of the SPS E-PUCH allocated to it. The signature sequence group allocated to the SPS UE is determined by the allocated SPS E-PUCH. When the SPS E-PUCH changes, the signature sequence group changes correspondingly. The dynamic allocation of the signature sequence group to SPS UE is described below.
Assume that the SPS E-PUCH allocated to the SPS UE has the following parameters: 
t0 is the last (highest-numbered) allocated timeslot (1,2,..,5)

q0 is the lowest-numbered channelisation code index allocated in timeslot t0 (1,2,…, Q0)

Q0 is the spreading factor of the lowest-numbered channelisation code index allocated in timeslot t0
When 
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, the signature sequence group assigned to the SPS UE includes 4 sequences. The i-th sequence’s logical resource tag ID is r+i-1, where i=1, 2,3,4, and r (r=0, 1, 2,…, 79) is calculated according to the following formula.
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When Q0=8 and the SPS E-PUCH includes at least two timeslots, the signature sequence group includes four sequences. The first and second sequences have the logical resource tag IDs of r and r+1 respectively while the third and forth sequences have the logical resource tag IDs of R and R+1 respectively, where R is calculated below with T0 representing the index of the first (lowest-numbered) timeslot of the SPS E-PUCH.
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The signature sequence group is used according to the following rules.

(1) The first signature sequence is used for the acknowledgement indicator’s spreading operation. 

(2) The other three sequences and their reverse sequences are used to indicate six kinds of the TPC/SS command pair. The mapping relations between the six sequences and the six kinds of the TPC&SS command pair are same as those for the non-scheduled transmissions [1].
When Q0=8 and the SPS E-PUCH includes only one timeslot, there are three methods to allocate the signature sequence group to the SPS UE. These three methods are introduced below respectively.
2.1 Method 1

The signature sequence group allocated to the SPS UE includes only two sequences. The i-th sequence’s logical resource tag ID is r+i-1, where i=1,2. The first one is used for the acknowledgement indicator’s spreading operation and the second one is used to indicate TPC command. The different amplitude relations between the two sequences are used to indicate SS command. The specific method to indicate SS command is given below.

With the known acknowledgement indicator “
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”, the reverse/original sequence of the first sequence is selected and the selected sequence is denoted as 
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, where s' is the physical resource tag ID of the first sequence. With the TPC command “
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”,  the reverse/original sequence of the second sequence is selected and the selected sequence is denoted as 
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, where t' is the physical resource tag ID of the second sequence, 
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 for TPC command “UP” and 
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 for TPC command “DOWN”.

When SS command is “Do nothing”, 
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 and 
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 are transmitted with the same amplitude “A” and the same power “P=A2”. 

When SS command is “UP”, 
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 is transmitted with the amplitude “A” and the power “P=A2” while 
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 is transmitted with the amplitude “
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 is configured by RNC to both NodeB and UE. 

When SS command is “DOWN”, 
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 is transmitted with the amplitude “
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 is tranmitted with the amplitude “A” and the power “P=A2”.
2.2 Method 2

The signature sequence group allocated to the SPS UE includes four sequences. The first two sequences are allocated on the allocated E-HICH with the logical resource tag IDs of r and r+1 respectively. The last two sequences are allocated on the E-HICH which has the same midmable shift and the same father node as the allocated E-HICH. The last two signature sequences have the logical resource tag IDs of r and r+1 respectively.

The signature sequence group is used according to the following rules. 

(1) The first signature sequence on the allocated E-HICH is used for the acknowledgement indicator’s spreading operation. 

(2)
The second signature sequence on the allocated E-HICH is used to indicate the TPC command with the TPC command UP/DOWN indicated with the original/reverse sequence of the second signature sequence.

(3)  The last two signature sequences on another E-HICH are used to indicate the three SS commands: UP, DO NOTING and DOWN. The last two sequences and their reverse sequences form four sequences. The three sequences can be chosen from these four sequences to indicate the three SS commands. The original/reverse sequence of the sequence with the logical tag ID of r is used to indicated SS command UP/DO NOTING. The original sequence of the sequence with the logical tag ID of r+1 is used to indicated SS command DOWN.
2.3 Method 3

The signature sequence group allocated to the SPS UE includes four sequences. The first two sequences are allocated on the allocated E-HICH with the logical resource tag IDs of r and r+1 respectively. The last two sequences are allocated on the E-HICH which has the same midmable shift and the same father node as the allocated E-HICH. The last two signature sequences have the logical resource tag IDs of r and r+1 respectively.

The signature sequence group is used according to the following rules.

(3) The first signature sequence is used for the acknowledgement indicator’s spreading operation. 

(4) The other three sequences and their reverse sequences are used to indicate six kinds of the TPC/SS command pair. The mapping relations between the six sequences and the six kinds of the TPC&SS command pair are same as those for the non-scheduled transmissions [1].
3 Impacts on 3GPP core specification
The impacts of the dynamic allocation of the signature sequence group to the SPS UE on the existing 3GPP Technical Specifications are summarized as follows:
(1) The dynamic allocation of the signature sequence group to SPS UE needs the corresponding modifications to the physical layer Technical Specifications such as TS 25.221, TS 25.222 and TS 25.223.

(2) According to the existing 3GPP Technical Specifications, each SPS UE is allocated one signature sequence group. The number of the signature sequence group is signaled to both NodeB and UE through the related Iub and Uu IEs. Because of the dynamic allocation of the signature sequence to each SPS UE, the related Iub IE is ignored by NodeB and the related Uu IE is ignored by UE.

A set of 25 series draft CRs were attached.
4 Conclusion
This contribution introduces the dynamic allocation of the signature sequence group to the SPS UE to make the SPS UE share the same E-HICH with the scheduled UE, which will reduce the number of E-HICHs and save the corresponding OVSF codes occupied by the E-HICHs.

It’s desired to endorse the dynamic allocation of the signature sequence group to the SPS UE for the case when 
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 and for the case when 
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 and the SPS E-PUCH has at least two timeslots.

It’s also expected to endorse allocation method 3 for the case when 
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 and the SPS E-PUCH has only one timeslot.
5 Simulation results

5.1 Simulation results for Method 1

The simulation results for method 1 under AWGN, TU3km, TU50km and TU120km are shown respectively in figure 1, figure 2, figure 3 and figure 4, where 
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is 6dB. The simulation results of the ACK/NACK and TPC&SS information of the non-scheduled E-PUCH under the different channel conditions are also shown in the corresponding figures.
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Figure 1 Simulation result for AWGN
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Figure 2 Simulation result for TU3km
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Figure 3 Simulation result for TU50km
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Figure 4 Simulation result for TU120km

5.2 Simulation results for Method 2

The simulation results for method 2 under OTIA3km, VA50km and VA120km are shown respectively in figure 5, figure 6 and figure 7. The simulation results of the ACK/NACK and TPC&SS information of the non-scheduled E-PUCH under the different channels are also shown in the corresponding figures.
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Figure 5: Simulation results for OTIA3km
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Figure 6: Simulation results for VA50km
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Figure 7: Simulation results for VA120km
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