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1 Introduction

In TSG RAN plenary meeting #36 a work item to introduce the combination of MIMO and 64QAM was approved. In order to support this combination of features, an appropriate structure of the uplink and downlink control channels has to be decided. This document describes a possible way how to accommodate the downlink control signalling within the already existing Rel-7 format of HS-SCCH.
2 Interpretation of HS-SCCH type M format when UE is configured for MIMO
The concept proposed in this document follows the principle already outlined in [1], example 2. 

2.1 HS-SCCH type M, part I

For operation of MIMO with 64QAM, the interpretation of part I of HS-SCCH type M would need to accommodate for more combinations of modulation order and rank than so far. HS-SCCH part I carries 3 bits that indicate the number of transport blocks and the combination of modulation schemes, xms,1, xms,2, xms,3. So far only five out of eight possible 3 bit values for xms,1, xms,2, xms,3 are defined, see the copy of Table 14 below (from TS 25.212 v7.5.0).
TS25.212 v7.5.0, Table 14: Mapping of xms
	xms-stb,1, xms-stb,2, 
xms-stb,3
	Modulation for primary transport block
	Modulation for secondary transport block
	Number of transport blocks

	111
	16QAM
	16QAM
	2

	110
	16QAM
	QPSK
	2

	100
	16QAM
	n/a
	1

	011
	QPSK
	QPSK
	2

	000
	QPSK
	n/a
	1


When 64QAM was introduced in Rel-7 without support for MIMO, it was agreed to use the HS-SCCH code number, i.e. the index of the HS-SCCH on which the UE gets scheduling information within the list of HS-SCCHs configured for the UE, in order to distinguish between different interpretations of the CCS bits. 

In this contribution we suggest to combine the use of 3 bits for signalling number of transport blocks and modulation information (xms,1, xms,2, xms,3) with the concept of using the HS-SCHH code number according to the following Table X. The fields coloured in blue are added to support 64QAM and the lines with yellow background indicate the cases in which the HS-SCCH code number is of interest. For the suggested mapping it is only necessary to make use of the HS-SCCH code number when either a combination of 64QAM/64QAM or 64QAM/16QAM is used for dual transport block transmission. Since these two combinations for dual transport block transmissions are the ones that allow for the highest data rates, the rate at which the differentiation based on the HS-SCCH code number is most likely minimized.
Table X: Mapping of xms
	xms-stb,1, xms-stb,2, 
xms-stb,3
	HS-SCCH
code number
	Modulation for primary transport block
	Modulation for secondary transport block
	Number of transport blocks

	111
	N/A
	16QAM
	16QAM
	2

	110
	N/A
	16QAM
	QPSK
	2

	101
	Odd
	64QAM
	64QAM
	2

	101
	Even 
	64QAM
	16QAM
	2

	100
	N/A
	16QAM
	n/a
	1

	011
	N/A
	QPSK
	QPSK
	2

	010
	N/A
	64QAM
	QPSK
	2

	001
	N/A
	64QAM
	n/a
	1

	000
	N/A
	QPSK
	n/a
	1


The interpretation of the remaining information fields in part I (channelization code set xccs,1, xccs,2, …, xccs,7 using 7 bits, precoding information xpwipb,1, xpwipb,2 using 2 bits) could stay as it is in Rel-7. No restriction on signalling the channelization code set would be needed. Also the definition of an HS-SCCH order by using a combination of xccs,1, xccs,2, …, xccs,7, xms,1, xms,2, xms,3, xpwipb,1, xpwipb,2 equal to ‘111000000000’ in part I would remain as it is in Rel-7. 
2.2 HS-SCCH type M, Part II

The interpretation of the information fields of part II of HS-SCCH type M could remain exactly as already defined in Rel-7. There would only need to be some wording in the specifications that the mapping of the RV and constellation parameters should be done as in the 16QAM case (Table 13A in TS25.214).

3 Conclusions
The presented concept of extending the interpretation of the xms,1, xms,2, xms,3 bits of the HS-SCCH type M of Rel-7 together with the use of the HS-SCCH code number as it is already used for non-MIMO 64QAM operation would allow for a very simple and straight forward downlink control channel specification to support operation of MIMO with 64QAM. The impact on the specifications would be minimized, compatibility with HS-SCCH commands would be guaranteed and implementation complexity would be feasible.
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