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1 Introduction

At RAN meeting #38 in November 2007, "Work item on 64QAM for 1.28Mcps TDD HSDPA" was approved as a new work item (WI) in RP-070924 [1]. In light of TR 25.824, significant gains were observed by the provision of 64QAM in scenarios where users can benefit in terms of increased throughput from favorable radio conditions such as in indoor system solutions or well tuned outdoor systems. In this document we present LCR TDD 64-QAM modulation indication and feedback.
2 64-QAM modulation indication in HS-SCCH
If 64QAM is not configured for the UE, the Modulation scheme information mapping keeps as Rel-7, as shown in table 1: 
Table 1: Modulation scheme information mapping

	xms,1
	Modulation Scheme

	0
	QPSK

	1
	16-QAM


If 64QAM is configured for the UE, the table 2 is used for the Modulation scheme information mapping:
Table 2: Modulation scheme information mapping

	xms,1
	Modulation Scheme

	0
	QPSK or 64QAM

	1
	16-QAM


The method of determining the modulation scheme by UE with 64QAM capability is as following:

If xms,1 = 1, then modulation scheme is 16QAM;

Else if xms,1 = 0, then 

Step 1, UE first calculates the following two bit rates: 

RATE A denotes the physical resource bearer capability. It is the maximum bit rate at which RAN can transmit with the physical resources assigned in HS-SCCH and the QPSK modulation. RATE A can be calculated by the channelisation-code-set information and time slot information of HS-SCCH.

Rate B denotes the transmission bit rate. It is the bit rate to which the transport-block size indicated in HS-SCCH corresponds. 
Step 2, if the Rate A multiplying R is less than Rate B, and R belongs to (0,1],
then modulation scheme is 64QAM;

else modulation scheme is QPSK.
The above scheme is based on the fact that in data transmission, the transmission bit rate does not exceed the physical resource bearer capability, i.e. RATE A is no less than RATE B. According to the simulation parameters showed in table 3 and the simulation results showed in figure 1, we can see there is a code rate threshold R for the modulation type selection when scheduling. When code rate is larger than R, Node B will choose 64QAM for performance optimization.
Table 3: Simulation parameters
	Parameter
	Assumption

	Frequency
	2GHz

	Channel model
	AWGN

	Code Rate
	QPSK:{0.9 0.93 0.96}

64QAM:{0.3 0.31 0.32 0.33}

	Channel estimation
	Not ideal

	Antenna type
	Single antenna

	User Number
	Single

	HARQ retransmission 
	Closed
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Figure 1 Performance Comparison between QPSK and 64QAM
3 64-QAM modulation feedback in HS-SICH

In current CQI report, the recommended modulation scheme is signaled by RMF field xms,1 on HS-SICH. The mapping scheme is shown in Table 4. The xms,1 is coded to a 16 bits sequence by simple repetition. 

Table 4: Modulation scheme information mapping

	xms,1
	Modulation Scheme

	0
	QPSK or 64QAM

	1
	16-QAM


If 64QAM is configured by UE, the method of determining recommended modulation scheme by NodeB can be similar to 64QAM indication in HS-SCCH. The details are:  
If xms,1 =1, NodeB should determine the recommended modulation scheme as 16QAM, 
Else if xms,1 =0, NodeB calculates Rate A according to the physical resource bearer capability  assigned in HS-SCCH corresponding to RMF and RTBS in HS-SICH, and calculates Rate B according to the RTBS in HS-SICH, and then determines whether the recommended modulation scheme is 64QAM or QPSK.
4 Conclusion
In this contribution, we provide a scheme to indicate the 64-QAM modulation on HS-SCCH and HS-SICH for 1.28Mcps TDD. We propose RAN1 approve the 64-QAM modulation indication and feedback scheme. 
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