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1.
Introduction

In RAN1 meeting #47bis a number of documents on the HS-SCCH part 1 structure with MIMO and 64QAM were presented [1…4]. This document outlines a compromise solution for HS-SCCH part 1 structure supporting MIMO with and without 64QAM.

2.
Proposal

2.1
HS-SCCH for non-MIMO mode with/without 64QAM

In Rel-5/6, the HS-SCCH part 1 contains 8 bits. 

We propose:

· When 64QAM is not configured for a UE, the HS-SCCH format remains as in Rel-5/6:

	Modulation scheme information

QPSK/QAM
	Code Set Info


	Used modulation

	0
	7 bits (as in Rel-5)
	QPSK

	1
	7 bits (as in Rel-5)
	16QAM


· When 64QAM is configured for a UE, the part 1 contains 8 bits:

	Modulation scheme information

QPSK/QAM
	Code Set Info


	Used modulation

	0
	7 bits (as in Rel-5)
	QPSK

	10
	6 bits
	16QAM

	11
	6 bits
	64QAM


· When QAM is signalled, the 6 bits for CCS are interpreted as follows:

· When the “number” of the HS-SCCH is odd, the CCS value is given by a table like the following examples (for which the details can be further checked):

	
	Starting code offset  O

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Number of codes  P
	1
	
	[1]
	
	[16]
	
	[29]
	
	[40]
	
	[49]
	
	[56]
	
	[61]
	[63]

	
	2
	
	[2]
	
	[17]
	
	[30]
	
	[41]
	
	[50]
	
	[57]
	
	[62]
	

	
	3
	
	[3]
	
	[18]
	
	[31]
	
	[42]
	
	[51]
	
	[58]
	[60]
	
	

	
	4
	
	[4]
	
	[19]
	
	[32]
	
	[43]
	
	[52]
	
	[59]
	
	
	

	
	5
	
	[5]
	
	[20]
	
	[33]
	
	[44]
	
	[53]
	[55]
	
	
	
	

	
	6
	
	[6]
	
	[21]
	
	[34]
	
	[45]
	
	[54]
	
	
	
	
	

	
	7
	
	[7]
	
	[22]
	
	[35]
	
	[46]
	[48]
	
	
	
	
	
	

	
	8
	
	[8]
	
	[23]
	
	[36]
	
	[47]
	
	
	
	
	
	
	

	
	9
	
	[9]
	
	[24]
	
	[37]
	[39]
	
	
	
	
	
	
	
	

	
	10
	
	[10]
	
	[25]
	
	[38]
	
	
	
	
	
	
	
	
	

	
	11
	
	[11]
	
	[26]
	[28]
	
	
	
	
	
	
	
	
	
	

	
	12
	
	[12]
	
	[27]
	
	
	
	
	
	
	
	
	
	
	

	
	13
	
	[13]
	[15]
	
	
	
	
	
	
	
	
	
	
	
	

	
	14
	
	[14]
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15
	[0]
	
	
	
	
	
	
	
	
	
	
	
	
	
	


· When the “number” of the HS-SCCH is even, the CCS value is given by a table like the following:

	
	Starting code offset  O

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Number of codes  P
	1
	[0]
	
	[15]
	
	[28]
	
	[39]
	
	[48]
	
	[55]
	
	[60]
	
	[63]

	
	2
	[1]
	
	[16]
	
	[29]
	
	[40]
	
	[49]
	
	[56]
	
	[61]
	[62]
	

	
	3
	[2]
	
	[17]
	
	[30]
	
	[41]
	
	[50]
	
	[57]
	
	
	
	

	
	4
	[3]
	
	[18]
	
	[31]
	
	[42]
	
	[51]
	
	[58]
	[59]
	
	
	

	
	5
	[4]
	
	[19]
	
	[32]
	
	[43]
	
	[52]
	
	
	
	
	
	

	
	6
	[5]
	
	[20]
	
	[33]
	
	[44]
	
	[53]
	[54]
	
	
	
	
	

	
	7
	[6]
	
	[21]
	
	[34]
	
	[45]
	
	
	
	
	
	
	
	

	
	8
	[7]
	
	[22]
	
	[35]
	
	[46]
	[47]
	
	
	
	
	
	
	

	
	9
	[8]
	
	[23]
	
	[36]
	
	
	
	
	
	
	
	
	
	

	
	10
	[9]
	
	[24]
	
	[37]
	[38]
	
	
	
	
	
	
	
	
	

	
	11
	[10]
	
	[25]
	
	
	
	
	
	
	
	
	
	
	
	

	
	12
	[11]
	
	[26]
	[27]
	
	
	
	
	
	
	
	
	
	
	

	
	13
	[12]
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	14
	[13]
	[14]
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


The “number” of the HS-SCCH is the number that is assigned to it in the list of HS-SCCHs that the UE is required to monitor (from 1 to <maxHSSCCHs> - see TS25.331 section 10.3.6.36a).

2.2
HS-SCCH for MIMO mode with/without 64QAM

We propose:

· When the UE is configured in MIMO mode, the HS-SCCH Part 1 contains 12 bits. 

· In Release 7, 64QAM will not be configured when MIMO is configured. The bits of the Part 1 are interpreted in accordance with the RAN1-endorsed CR [5].

· If/when 64QAM in conjunction with MIMO is specified in a future Release, the bits of Part 1 would be reinterpreted when the UE is configured in 64QAM and MIMO simultaneously. The number of bits in Part 1 would not be increased in this case. 

· Two alternative possible examples of how the 12 bits could be interpreted in this case is shown below:

Example 1:

	Modulation
	Primary CCS
	Antenna weight
	Used modulation(s)
	Secondary CCS

	000
	7 bits (as in Rel-5)
	2 bits
	QPSK
	N/A

	001
	7 bits (as in Rel-5)
	2 bits
	QPSK/QPSK
	as table X2 in [5]

	010
	7 bits (as in Rel-5)
	2 bits
	QPSK/QPSK
	=primary

	011
	7 bits (as in Rel-5)
	2 bits
	16QAM
	N/A

	100
	7 bits (as in Rel-5)
	2 bits
	16QAM/QPSK
	=primary

	101
	7 bits (as in Rel-5)
	2 bits
	16QAM/16QAM
	=primary

	1100
	6 bits
	2 bits
	64QAM
	N/A

	1101
	6 bits
	2 bits
	64QAM/QPSK
	=primary

	1110
	6 bits
	2 bits
	64QAM/16QAM
	=primary

	1111
	6 bits
	2 bits
	64QAM/64QAM
	=primary







Example 2:

	
	i1
	i2
	i3
	Code Set Info
	Antenna weight
	Used modulation

	Same for Type I and Type II HS-SCCH.
	0
	0
	0
	7 bits
	2 bits
	QPSK

	
	0
	0
	1
	 7 bits
	2 bits
	16QAM

	
	0
	1
	0
	7 bits
	2 bits
	64QAM

	
	0
	1
	1
	7 bits
	2 bits
	QPSK / QPSK

	
	1
	0
	0
	7 bits
	2 bits
	16QAM / QPSK

	
	1
	0
	1
	7 bits
	2 bits
	16QAM / 16QAM

	
	1
	1
	0
	7 bits
	2 bits
	64QAM / QPSK

	Odd HS-SCCH
	1
	1
	1
	7 bits
	2 bits
	64QAM / 16QAM

	Even HS-SCCH
	1
	1
	1
	7 bits
	2 bits
	64QAM / 64QAM


· When 64QAM is signalled, the 6 bits for CCS would be interpreted as in section 2.1 above.

· Note that the details of the Part 1 signalling for 64QAM in conjunction with MIMO would be finalised at the time when 64QAM+MIMO is specified in a future release. The above example is included here merely to demonstrate that suitable signalling can be accommodated without increasing the number of bits in Part 1 of the HS-SCCH beyond 12. 

2.3
Other

For MIMO-capable UEs and 64QAM-capable UEs, we also propose to remove from Rel-7 the restriction that consecutively-scheduled HS-DSCH packets to one UE must be signalled using the same HS-SCCH code .

Conclusion

We propose that the principles of the above proposal are adopted as the Working Assumption for Rel-7 FDD MIMO, and the CR for 25.212 [5] updated accordingly. 
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