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1 Background
[1] has described the technical features of users which apply CPC technique. Based on it, this contribution provides two downlink CPC solutions. Similar to [1], we hope it will lay a solid foundation to the standard development on this topic and reach agreements as many as possible after our full discussion.
2 Solution Introduction
2.1 Solution1
Similar to FDD HSPA plus CPC solution, the procedure is stated below:

1. RNC or NodeB allocates HS-PDSCH resources for UE in advance during RL setup, NodeB is not permitted to change the usage of these resource (refer to [1] for two possible methods).
2. NodeB sends new data block on the pre-allocated HS-PDSCH resource to target UE according to the pre-defined TX pattern. The transmission format shall be selected within the pre-defined transmission format set according to the data arrived and UE’s channel quality. The pre-defined transmission format information consists of block size, RV version and MF(QPSK only for slolution1). After data transmission, NodeB shall start waiting for the feedback on HS-SICH at right timing.
3. UE receives data block on its pre-allocated HS-PDSCH resource according to the pre-defined RX pattern and decode blindly based on the pre-defined transmission format set. If UE decode data block successfully, it shall report ACK to NodeB on HS-SICH. If UE fail to decode the data block, UE shall report NACK to NodeB, mark current soft bits by TTI number ,store it in its buffer and start listening to its HS-SCCH for retransmission;
4. When NACK is received, NodeB shall schedule the retransmission ahead of latency deadline. Retransmission is not restricted by TX pattern, and once the physical resource for retransmission is available, NodeB shall send related information on HS-SCCH with special HS-SCCH-less frame structure, which consist of resource indicator, combination TTI offset, transmission format and RV information. Combination TTI offset shall be used instead of HARQ process number to indicate the data block with which the retransmission data block shall be combined. 
5. After receiving HS-SCCH-less frame, UE shall receive data on the corresponding HS-PDSCH resource and combine the received soft data bits with the stored soft bits according to combination offset. If the data block is decoded successfully, ACK shall be fed back to NodeB.
As an example, the above steps are depicted in the picture below:
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Picture 1 Example of solution 1
2.2 Solution2
Based on the first solution, the method of long term resource assignment is introduced.This method can effectively avoid the inflexibility of resource allocation by RNC and enhance the resource usage efficiency.The so-called long term resource assignment means NodeB is able to adjust UE’s dedicated physical resource slowly according to UE’s downlink channel quality and traffic requirment etc.
1. At initial stage of data transmission, NodeB assign long term HS-PDSCH resources through HS-SCCH-order frame or L3 signaling. During the following data transmission, if necessary, NodeB can adjust the resource assignment according to the information, such as downlink channel quality and traffic QOS satisfactory degree etc, by sending command over HS-SCCH-order. For example, if NodeB sense a better downlink channel quality, it can change the modulation type from QPSK to 16QAM by sending HS-SCCH-order to the related UE.
2. NodeB sends new data block on the pre-allocated HS-PDSCH resource to target UE according to the pre-defined TX pattern. The transmission format shall be selected within the pre-defined transmission format set according to the data arrived and UE’s channel quality. The pre-defined transmission format information consists of block size, RV version and MF. After data transmission, NodeB shall start waiting for the feedback on HS-SICH at right timing.

3. UE receives data block on its pre-allocated HS-PDSCH resource according to the pre-defined RX pattern and decode blindly based on the pre-defined transmission format set. If UE decode data block successfully, it shall report ACK to NodeB on HS-SICH. If UE fail to decode the data block, UE shall report NACK to NodeB, mark current soft bits by TTI number ,store it in its buffer and listen to the related HS-SCCH for retransmission ;

4. When NACK is received, NodeB shall schedule the retransmission ahead of latency deadline. Retransmission is not restricted by TX pattern, and once the physical resource for retransmission is available, NodeB shall send related information on HS-SCCH with special HS-SCCH-less frame structure, which consists of resource indicator, combination TTI offset, transmission format and RV information. Combination TTI offset shall be used instead of HARQ process number to indicate the data block with which the retransmission data block shall be combined.

5. After receiving HS-SCCH-less frame, UE shall receive the corresponding HS-PDSCH resource and combine the data with the stored soft bits according to combination offset. If the data block decode successfully, ACK shall be fed back to NodeB.
3 Solution analysis
This part will compare the two solutions and point out their individual advantanges and disadvantages which will help us make reasonable selection among them or put forward more optimal solutions.
Please refer to this table.
	Aspect of comparison
	Solution1
	Solution2

	Resource usage efficiency
	Lower because only QPSK modulation can be applied
	Higher because NodeB is able to vary with channel quality

	Resource allocation flexibility
	Fixed
	Changeable

	Requirement of system procedure revision
	Addition of pre-allocated resource allocation during RL setup stage
	Addition of pre-allocated resource allocation during RL setup stage , and HS-SCCH-order enhancement design

	Risk due toHS-SCCH transmission failure
	Low
	Low, HS-SICH shall be used as a feedback of HS-SCCH-order


According to above comparison, taking the resource usage efficiency into account, the solution2 is an optimal one
4 Proposal
Take the solution 2 as the way forward. Based on the solution 2, we suggest the following proposals:

1. Long Term Resource Assignment shall be introduced, and HS-SCCH-Order can be used to adjust the long term resource.
2. For the reason of power saving, Rx/Tx pattern for HS-PDSCH shall be introduced. The Rx/Tx pattern is defined by repetition period、repetition length and offset.
3. Both QPSK and 16QAM can be used.
5 Downlink CPC Open issues
There are several open issues in both solution1 and solution2,which are shown as follows:
Issue1:
The mapping relation between pre-allocated HS-PDSCH or long term assignment HS-PDSCH resource and HS-SICH.
Issue2:
Long term assignment procedure and frame structure design which is able to guarantee reliable transmission of assignment information over HS-SCCH as much as possible. At the same time the design will make sure of consistency of assignment information between NodeB and UE;

Issue3: 
Assignment trigger event design and assignment algorithm based on CQI value derived from UE’s HS-SICH feedback, traffic Qos measuement etc.
Issue4: 
HS-SICH power control enhancement.Originnally,HS-SCCH and HS-SICH work jointly to fulfil power control.however,solution 1 and 2 don’t use HS-SCCH during new data block transmission.Therefore how to perform HS-SICH power control if HS-SCCH’s TPC is unavailable becomes a necessary problem to be resolved with high priority.
Issue5:
The DRX procedure design during silence period of communication process.
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