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1 Introduction

The following working assumption was agreed in [1] for the HS-SCCH signalling: 

· A single HS-SCCH is used for single stream and dual stream scheduling of a MIMO UE.

· The HS-SCCH will have the part I/ part II structure.

· Part I one will have a fixed format containing information on 

· Channelisation code set; 

· Modulation scheme(s);

· Antenna Weights;

· Number of streams;

· UE ID (used to scramble Part I).

· Part II will have two possible formats (depending on the number of scheduled streams) containing information on

· Transport block size(s);

· Redundancy version(s);

· New data indicator(s);

· H-ARQ process(es);

· CRC (masked with UE ID).

· The exact details of the bit allocation of the HS-SCCH formats would be defined as part of CRs to be presented in RAN1#47. As a starting point for the format definition, the description of HS-SCCH details in [2] should be used.

This document provides some background to the accompanying CR 25.212-0241 introducing the HS-SCCH coding needed to support Rel-7 FDD MIMO.

2 Background to CR25.212-0241

2.1 Definitions

It is assumed that the HS-SCCH signals the antenna weights for the transport block associated with the highest-order modulation scheme. The transport block for which the antenna weights are signalled is referred to as the “fundamental transport block”. If a second transport block is transmitted using the other beam, it is referred to as the “supplemental transport block”.

2.2 Summary

The CR provides for the following numbers of bits in each of the fields on the HS-SCCH:

Part I

Channelisation Code Set (CCS) for fundamental transport block: 7 bits

Modulation Scheme information for up to 2 transport blocks, and limited CCS information for the supplemental transport block: 4 bits (note that this also indicates the number of transport blocks, and hence the format of Part II).

Antenna Weight Information (AWI): 2 bits

Total: 13 bits. 

This information is masked with the 16-bit UE ID. 

Part II: Single-stream format

Transport block size for fundamental block: 6 bits

HARQ Process ID: 4 bits

Redundancy Version: 3 bits

New Data Indicator: 1 bit

CRC (masked with UE ID): 16 bits

Total: 30 bits

Part II: Dual-stream format

Transport block size for fundamental block: 6 bits

Transport block size for supplemental block: 6 bits

HARQ Process ID: [6] bits

Redundancy Version for fundamental block: 3 bits

Redundancy Version for supplemental block: 3 bits

New Data Indicator for fundamental block: 1 bit

New Data Indicator for supplemental block: 1 bit

CRC (masked with UE ID): 16 bits

Total: 42 bits

2.3 Discussion

In Part I, 4 bits have been used for jointly coding the Modulation Scheme of both blocks, the number of blocks, and some limited CCS information for the supplementary block. 

As proposed in [3], this number of bits allows for a possible extension to include 64QAM in a future release. The values that would correspond to 64QAM are currently shown as “not used in this release”. 

Note that the limited code asymmetry provided by the limited CCS information for the supplemental transport block does not increase the number of bits required; it is limited to the number of values that can be accommodated within the spare values of existing bits. If no code asymmetry was allowed, the following 9 combinations would still be needed:

	Fundamental transport block
	Supplemental transport block

	64QAM
	64QAM

	64QAM
	16QAM

	64QAM
	QPSK

	64QAM
	No transport block

	16QAM
	16QAM

	16QAM
	QPSK

	16QAM
	No transport block

	QPSK
	QPSK

	QPSK
	No transport block


This would need 4 signalling bits. Therefore we use the 7 spare values to allow a limited degree of code asymmetry to reduce restrictions on the scheduler as discussed in [2].

The decision needs to be taken whether to allow for possible future extension to 64QAM or not. If it is decided not to allow for 64QAM, a further bit can be saved from Part I, reducing the number of bits in Part I to 12. In this case, coding for the resulting 3-bit jointly-coded MS / number of streams information field is given in the Annex to this document. 

In the single-stream format for Part II, the number of bits for the HARQ process ID has been increased from 3 to 4 in order to allow any of the increased number of HARQ processes to be retransmitted when only a single stream is available. Note also that this results in 3 more bits needing to be punctured than in the Rel-5 rate matching, and the exact identity of these 3 extra punctured bits is shown as FFS in the CR.

In the dual-stream format for Part II, the number of bits for the HARQ Process ID is shown tentatively as [6]. This value needs further discussion and agreement as a number of different proposals have been made (including in [2] and [3]), and is a trade-off between reduction of signalling overhead and minimisation of restrictions on the scheduler. 

3 Conclusions

It is proposed that the accompanying CR is agreed, together with final agreement regarding the provision for 64QAM (i.e. whether to have 12 or 13 bits in Part I), the number of bits for the HARQ process ID in the dual-stream format of Part II, and the puncturing for the single-stream format of Part I.
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Annex – Alternative MS information field coding if provision is not made for 64QAM

If provision for 64QAM is not made, the following coding scheme is proposed for the resulting 3-bit field:

Table X1: Mapping of xms-ccssb for two transport blocks

	xms-ccssb,1, xms-ccssb,2, 
xms-ccssb,3
	Modulation for fundamental transport block
	Modulation for supplemental transport block
	Number of channelisation codes for supplemental transport block

	111
	16QAM
	16QAM
	Pfb

	110
	16QAM
	QPSK
	Pfb

	101
	16QAM
	QPSK
	Given by Table X2

	100
	16QAM
	n/a
	0

	011
	QPSK
	QPSK
	Pfb

	010
	QPSK
	QPSK
	Given by Table X2

	001
	QPSK
	QPSK
	Given by Table X3

	000
	QPSK
	n/a
	0


Note that Tables X2 and X3 would be identical to those already contained in the CR; they are reproduced below for reference. 

Table X2: Mapping of number of channelisation codes for supplemental transport block

	Number of channelisation codes for fundamental transport block = Pfb
	Number of channelisation codes for supplemental transport block

	15
	7

	14
	7

	13
	7

	12
	6

	11
	6

	10
	5

	9
	5

	8
	4

	7
	4

	6
	3

	5
	3

	4
	2

	3
	2

	2
	1

	1
	1


Table X3: Mapping of number of channelisation codes for supplemental transport block

	Number of channelisation codes for fundamental transport block = Pfb
	Number of channelisation codes for supplemental transport block

	15
	3

	14
	3

	13
	3

	12
	3

	11
	3

	10
	3

	9
	3

	8
	2

	7
	2

	6
	2

	5
	2

	4
	1

	3
	1

	2
	1

	1
	1


Note that in this case also, the limited code asymmetry provided by the limited CCS information for the supplemental transport block does not increase the number of bits required; it is limited to the number of values that can be accommodated within the spare values of existing bits. If no code asymmetry was allowed, the following 5 combinations would still be needed:

	Fundamental transport block
	Supplemental transport block

	16QAM
	16QAM

	16QAM
	QPSK

	16QAM
	No transport block

	QPSK
	QPSK

	QPSK
	No transport block


This would need 3 signalling bits. Therefore we use the 3 spare values to allow a limited degree of code asymmetry to reduce restrictions on the scheduler as discussed in [2].

