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1
Introduction

In current 1.28 Mcps TDD, the following information, provided by higher layers, is transmitted by means of the HS-SCCH physical channel.

-
Channelisation-code-set information (8 bits): xccs,1, xccs,2, …, xccs, 8
-
Time slot information (5 bits): xts,1, xts,2, …, xts,5
-
Modulation scheme information (1 bit): xms,1
-
Transport-block size information (6 bits): xtbs,1, xtbs,2, …, xtbs,6
-
Hybrid-ARQ process information (3 bits): xhap,1, xhap,2, xhap,3

-
Redundancy version information (3 bits): xrv,1, xrv,2,xrv,3
-
New data indicator (1 bit): xnd,1

-
HS-SCCH cyclic sequence number (3 bits): xhcsn,1, xhcsn,2, xhcsn,3
-
UE identity (16 bits): xue,1, xue,2, …, xue,16

And the following information, provided by higher layers, is transmitted by means of the HS-SICH physical channel.

-
Recommended Modulation Format (RMF) (1 bit): xrmf,1
-
Recommended Transport-block size (RTBS) (6 bits): xtbs,1, xtbs,2, …, xtbs,6
-
Hybrid-ARQ information ACK/NACK (1 bit): xan,1

Modulation scheme information (1 bit) xms,1 on HS-SCCH and Recommended Modulation Format (RMF) (1 bit) xrmf,1 on HS-SICH could only indicate two modulation schemes, QPSK and 16QAM, which causes problem while new modulation scheme is introduced into 1.28Mcps TDD, such as 64-QAM.

In this document, we propose to exploit the unused combination of channelization-code-set information to indicate 64-QAM modulation on HS-SCCH, and to use three orthogonal sequences with length of 16 bits to denote three kinds of Recommended Modulation Formats on HS-SICH.
2
Indication Method of 64-QAM on HS-SCCH
HS-PDSCH channelisation codes are allocated from a start code kstart to stop code kstop. In current specification, the start code kstart is signalled by the bits xccs,1, xccs,2, xccs,3, xccs,4 and the stop code kstop by the bits xccs,5, xccs,6, xccs,7, xccs,8. If a value of kstart = 16 and kstop = 1 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources. Other than this case, kstart > kstop shall be treated as an error by the UE.
In order to indicate the 64-QAM modulation scheme, the unused combination of xccs,1, xccs,2, xccs,3, xccs,4 and xccs,5, xccs,6, xccs,7, xccs,8.for channelization-code-set information shall be utilized. 
The modulation mapping scheme is revised as shown in Table 1.
Table 1 Modulation scheme information mapping
	xms,1
	Modulation Scheme

	0
	QPSK, or 64-QAM

	1
	16-QAM, or 64-QAM


Specifically, in 1.28 Mcps TDD, the channelization-code-set information and the modulation scheme information are defined as follows, 
for QPSK:
· Xms,1=0
· the start code kstart is signalled by the bits xccs,1, xccs,2, xccs,3, xccs,4 and the stop code kstop by the bits xccs,5, xccs,6, xccs,7, xccs,8 as shown in Table 2(which is the same as the current technical specification.)
for 16-QAM:
· Xms,1=1
· the start code kstart is signalled by the bits xccs,1, xccs,2, xccs,3, xccs,4 and the stop code kstop by the bits xccs,5, xccs,6, xccs,7, xccs,8 as shown in Table 2 (which is the same as the current technical specification.)
Table 2 Channelisation code set information mapping for QPSK or 16QAM of 1.28Mcps 
	kstart
	xccs,1
	xccs,2
	xccs,3
	xccs,4
	kstop
	xccs,5
	xccs,6
	xccs,7
	xccs,8

	1
	0
	0
	0
	0
	1
	0
	0
	0
	0

	2
	0
	0
	0
	1
	2
	0
	0
	0
	1

	3
	0
	0
	1
	0
	3
	0
	0
	1
	0

	4
	0
	0
	1
	1
	4
	0
	0
	1
	1

	5
	0
	1
	0
	0
	5
	0
	1
	0
	0

	6
	0
	1
	0
	1
	6
	0
	1
	0
	1

	7
	0
	1
	1
	0
	7
	0
	1
	1
	0

	8
	0
	1
	1
	1
	8
	0
	1
	1
	1

	9
	1
	0
	0
	0
	9
	1
	0
	0
	0

	10
	1
	0
	0
	1
	10
	1
	0
	0
	1

	11
	1
	0
	1
	0
	11
	1
	0
	1
	0

	12
	1
	0
	1
	1
	12
	1
	0
	1
	1

	13
	1
	1
	0
	0
	13
	1
	1
	0
	0

	14
	1
	1
	0
	1
	14
	1
	1
	0
	1

	15
	1
	1
	1
	0
	15
	1
	1
	1
	0

	16
	1
	1
	1
	1
	16
	1
	1
	1
	1


for 64-QAM:
· if (kstart ( kstop) and (kstart ( 1 or 16 while kstop = 16 or 1),
· Xms,1=0
· the start code kstart is signalled by the bits xccs,5, xccs,6, xccs,7, xccs,8 and the stop code kstop by the bits xccs,1, xccs,2, xccs,3, xccs,4 as shown in Table 3.
Table 3 Channelisation code set information mapping while Xms,1=0 for 64QAM of 1.28Mcps 
if (kstart ( kstop) and (kstart ( 1 or 16 while kstop = 16 or 1)
	kstart
	xccs,5
	xccs,6
	xccs,7
	xccs,8
	kstop
	xccs,1
	xccs,2
	xccs,3
	xccs,4

	1
	0
	0
	0
	0
	1
	0
	0
	0
	0

	2
	0
	0
	0
	1
	2
	0
	0
	0
	1

	3
	0
	0
	1
	0
	3
	0
	0
	1
	0

	4
	0
	0
	1
	1
	4
	0
	0
	1
	1

	5
	0
	1
	0
	0
	5
	0
	1
	0
	0

	6
	0
	1
	0
	1
	6
	0
	1
	0
	1

	7
	0
	1
	1
	0
	7
	0
	1
	1
	0

	8
	0
	1
	1
	1
	8
	0
	1
	1
	1

	9
	1
	0
	0
	0
	9
	1
	0
	0
	0

	10
	1
	0
	0
	1
	10
	1
	0
	0
	1

	11
	1
	0
	1
	0
	11
	1
	0
	1
	0

	12
	1
	0
	1
	1
	12
	1
	0
	1
	1

	13
	1
	1
	0
	0
	13
	1
	1
	0
	0

	14
	1
	1
	0
	1
	14
	1
	1
	0
	1

	15
	1
	1
	1
	0
	15
	1
	1
	1
	0

	16
	1
	1
	1
	1
	16
	1
	1
	1
	1


· otherwise, that is, if (kstart =kstop) or (kstart = 1 or 16 while kstop = 16 or 1)
· Xms,1=1
· the start code kstart and the stop code kstop are signalled as shown in Table 4. 
Table 4 Channelisation code set information mapping while Xms,1=1 for 64QAM of 1.28Mcps 
if (kstart =kstop) or (kstart = 1 or 16 while kstop = 16 or 1)

	 (kstart, kstop)
	xccs,1
	xccs,2
	xccs,3
	xccs,4
	xccs,5
	xccs,6
	xccs,7
	xccs,8

	(1,1)
	1
	0
	0
	0
	0
	0
	0
	0

	(2,2)
	1
	0
	0
	0
	0
	0
	0
	1

	(3,3)
	1
	0
	0
	0
	0
	0
	1
	0

	(4,4)
	1
	0
	0
	0
	0
	0
	1
	1

	(5,5)
	1
	0
	0
	1
	0
	0
	0
	0

	(6,6)
	1
	0
	0
	1
	0
	0
	0
	1

	(7,7)
	1
	0
	0
	1
	0
	0
	1
	0

	(8,8)
	1
	0
	0
	1
	0
	0
	1
	1

	(9,9)
	1
	0
	1
	0
	0
	0
	0
	0

	(10,10)
	1
	0
	1
	0
	0
	0
	0
	1

	(11,11)
	1
	0
	1
	0
	0
	0
	1
	0

	(12,12)
	1
	0
	1
	0
	0
	0
	1
	1

	(13,13)
	1
	0
	1
	1
	0
	0
	0
	0

	(14,14)
	1
	0
	1
	1
	0
	0
	0
	1

	(15,15)
	1
	0
	1
	1
	0
	0
	1
	0

	(16,16)
	1
	0
	1
	1
	0
	0
	1
	1

	(1,16)
	1
	1
	1
	1
	0
	0
	1
	1

	(16,1)
	1
	0
	1
	1
	0
	1
	1
	1


If a value of kstart = 16 and kstop = 1 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources. Other than this case, kstart > kstop shall be treated as an error by the UE. 

Figure 1 depicts the mapping relationship between kstart, kstop, xccs,1, xccs,2, xccs,3, xccs,4, and xccs,5, xccs,6, xccs,7, xccs,8 as shown in Table 4. Herein, parameter “a” denotes the decimal value of xccs,1, xccs,2, xccs,3, xccs,4 and “b” denotes the decimal value of xccs,5, xccs,6, xccs,7, xccs,8.
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Figure 1 mapping table between kstart, kstop, xccs,1, xccs,2, xccs,3, xccs,4, and xccs,5, xccs,6, xccs,7, xccs,8 
Actually, in the case of Table 4, the start code kstart and stop code kstop can be derived from xccs,1, xccs,2, xccs,3, xccs,4, and xccs,5, xccs,6, xccs,7, xccs,8 by:
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3
Indication Method of 64-QAM on HS-SICH
In current 1.28 Mcps TDD, the Recommended Modulation Format information Xrmf,1 is repetition coded to 16 bits before HS-SICH Multiplexting. When 64-QAM is introduced in, we propose to use orthogonal sequences to indicate different recommend modulation formats.

Specifically, three different orthogonal sequences with length 16 bits are utilized to denote QPSK, 16-QAM and 64-QAM.

4
Conclusion

This contribution proposed two indication methods of 64-QAM modulation scheme on HS-SCCH and HS-SICH for 1.28 Mcps TDD, respectively.

For HS-SCCH, new mapping tables of Channelisation-code-set information are given out to support 64-QAM, which is compatible with current specifications.
For HS-SICH, three different orthogonal sequences with length 16 bits are suggested to denote QPSK, 16-QAM and 64-QAM.
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