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1 Background
In TD-SCDMA HSPA plus system, CPC technique serves as a solution to data transmission for UE in CELL_DCH state, the features of UE in this state are listed as follows:
1. UE shall maintain uplink synchronization for both timely uplink feedback and data transmission;
2. System shall allocate long-term occupied resource to UE so as to guarantee reliable and timely data transmission;
3. Retransmission and combination are introduced to combat transmission failure;
4. The feature of traffic is similar to that of VoIP service, which possesses the following characteristics:
· Periodicity of new data arrival from high layer;
· Strict requirement of transmission delay;
· Silence duration in the process of data transmission
In order to transmit data under HSPA plus framework, there is more than one solution to achieve the same goal.

In order to speed up the development of TDD LCR HSPA plus CPC technique in 3GPP standard, the proposal states three typical solutions as far as we know, we regard it as a base of our future study on this topic. We hope that through our discussing here and collecting extensive constructive opinions, we can arrive at some agreements about supported technical features of it.
2 Solution Introduction
2.1 Solution 1
Similar to HSUPA E-DCH transmission, the procedure is stated below:

1. RNC or NodeB allocates non-scheduling E-PUCH resources, NodeB is not permitted to change the usage of these resource;
There exists two ways to configure the non-scheduling resources:

It’s up to RNC to determine the allocation and inform NodeB using RL setup message during the radio link setup procedure;
NodeB decide which E-PUCHs are allocated to user and feed back its configuration to RNC using radio link setup response message.
2. User transmits new data block directly using non-scheduling resource and waits for the feedback from NodeB by detection E-HICH;
3. NodeB decode the data block according to the format information carried on E-UCCH. If data is decoded successfully, NodeB shall feed back ACK on E-HICH, otherwise, NACK will be fed back to UE;
4. If NACK is received on E-HICH, UE shall retransmit the corresponding data block in the late TTI based on UE’s scheduler’s decision(The retransmission should satisfy the requirement of latency and maximum times of transmission),if ACK is received on E-HICH,UE shall release the HARQ process associated with the data block;
5. In addition to the steps above, UE maintains closed loop control of Pe-base via the TPC command carried by E-HICH. The Pe-base is initialized by RNC and enters into closed loop control depending on E-HICH after data transmission.
2.2 Solution 2
Compared to the solution 1 using non-scheduling resource for retransmission, solution 2 uses scheduling resource allocated by MAC-e scheduler by NodeB. The detailed procedure is depicted as follows:
1. Non-scheduling resources are allocated by RNC or NodeB in the radio link setup stage.
2. UE transmits new data using non-scheduling resources and waits for the feedback from NodeB by detection E-HICH. If NACK is received, UE shall listen to its associated E-AGCHs to acquire the retransmission resource.
3. NodeB decodes the data block according to format information carried on E-UCCH. If data is decoded successfully, NodeB shall feed back ACK on E-HICH, otherwise, NACK shall be fed back to UE; Besides the feedback of NACK, NodeB MAC-e scheduler shall schedule the retransmission of the error data block along with other scheduling data. If retransmission resource is available, NodeB shall send grant by E-AGCH in order to inform UE to retransmit the corresponding block;
As an example, the above steps are demonstrated as follows:
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Picture 1 Example of solution two
2.3 Solution 3
Based on the solution 2, the method of long term resource assignment is introduced:
1. At initial stage of data transmission, NodeB assigns long term E-PUCH resource. During the data transmission, NodeB adjusts the assignment according to the uplink channel quality and traffic QOS satisfactory degree, by sending command on related E-AGCH. The main object of the operation is to improve the using efficiency of frequency spectrum.
2. UE transmits new data using non-scheduling resources and waits for the feedback from NodeB by detection E-HICH. If NACK is received, UE shall listen to its associated E-AGCHs to acquire the retransmission resource;
3. NodeB decodes the data block according to format information carried on E-UCCH. If E-DCH data is decoded successfully, NodeB shall feed back ACK to UE via E-HICH, otherwise, NACK shall be fed back; Besides the feedback of NACK, NodeB MAC-e scheduler shall schedule the retransmission of the error data block along with other scheduling data. If retransmission resource is available, NodeB shall send grant by E-AGCH in order to inform UE to retransmit the corresponding block;
3 Solution analysis
This part will compare the three solutions and point out their individual advantages and disadvantages which will help us make reasonable selection among them or put forward more optimal solutions.
Please refer to table 1.
	Aspect of comparison
	Solution1
	Solution2
	Solution3

	Transmission resource 
	Always adopt non-scheduling resource, regardless new transmission or retransmission. If retransmission load is relatively high, new transmission will be disrupted to a considerate degree, which will lead to blocking of new data transmission.
	Different resource is used for new transmission and retransmission. In this way flow of new data can be steadily transmitted without the impact of retransmission. If first time transmission can achieve high performance, the retransmission over scheduling channel can be avoided as much as possible. Therefore, under this situation, HARQ technique is introduced to CPC at low price.
	The same as solution2

	Requirement of system procedure revision
	Addition of non-scheduling resource allocation during RL setup stage
	Addition of non-scheduling resource allocation during RL setup stage
	E-AGCH frame enhancement design

	Shedulor complexity
	Low 
	Medium
	High 

	Resource usage efficiency
	Low
	Medium
	High 

	E-AGCH detection frequency
	Low 
	Medium
	High


According to above comparison, taking the resource usage efficiency into consideration, the solution3 is an optimal one relative to the other two.
4 Proposal
Take the solution 3 as the way forward. Based on the solution 3, we suggest the following proposals:

1. Long term resource assignment shall be introduced in Uplink, and the assignment can be adjusted by NodeB dynamically.

2. E-HICH for non-schedule E-DCH shall be used in case of long term resource assignment.

5 Uplink CPC Open issues
Besides the problems in above table,there are several open issues in solution2 or solution3,which are listed as follows:
Issue1:
The mapping relation between non-scheduling or long term assignment E-PUCH and E-HICH.
Issue2:
Long term assignment procedure and frame structure design which is able to guarantee reliable transmission of authorization information over E-AGCH as much as possible. At the same time the design will make sure of consistency of authorization information between NodeB and UE;

Issue3: 
Authorization trigger event design and authorization algorithm based on SNPL value derived from UE’s SI, NodeB data receiving information(for instance, SIR measurement or effective traffic statistics, etc) and the cell’s Rot information.
Issue4:
The DTX procedure design during silence period of communication process.
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