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1
Introduction

In Rel-5/6, the HS-SCCH channel is used for data-associated control signalling for HSDPA. There are at least three Rel-7 work items with impact on the contents and/or coding of HS-SCCH:

· HSDPA MIMO, see e.g. ‎[1]‎[2]
· 64QAM for HSDPA (“DL HOM”), see e.g. ‎[2]
· Continuous Connectivity for Packet Data Users (“CPC”), see e.g. ‎[3]‎[4] 
In particular, CPC introduces “HS-SCCH orders” which are used for activation and deactivation of CPC features rather than for data-associated control signalling for HSDPA.

This contribution presents three proposals, all with reasonably small impact on the agreed baseline:

· An improvement of the HS-SCCH orders for CPC
· Support for HS-SCCH orders together with DL HOM
· Support for HS-SCCH orders together with MIMO

2
An improvement of the HS-SCCH orders for CPC
The CR for 25.212 in ‎[3] specifies the following information field mapping for the HS-SCCH orders:
· HS-SCCH part 1:

· The Channelization-code-set information (7 bits): xccs,1, xccs,2, …, xccs,7  shall always be set to ‘0000000’.

· The Modulation scheme information xms,1 shall always be set to ‘0’ (QPSK).

· HS-SCCH part 2:

· The Special Information type xtype,1, xtype,2, …, xtype,6 shall be set to ‘111101’ to indicate an HS-SCCH order.

· The Special Information bits xinfo,1, xinfo,2, …, xinfo,7 are comprised of:
-
Order type (3 bits):







xinfo,1, xinfo,2, xinfo,3 = xodt,1, xodt,2, xodt,3
-
Order (4 bits):








xinfo,4, xinfo,5, xinfo,6, xinfo,7 = xord,1, xord,2, xord,3, xord,4

· If Order type xodt,1, xodt,2, xodt,3 = ‘000’, then xord,1, xord,2, xord,3, xord,4 is comprised of:

-
DRX order activation (1 bit):




xord,1 = xdrx,1

-
DTX order activation (1 bit):




xord,2 = xdtx,1

-
Reserved (2 bits):







xord,3, xord,4 = xres,1, xres,2

· If xdrx,1= ‘0’, then the HS-SCCH order is a DRX De-activation order.

· If xdrx,1= ‘1’, then the HS-SCCH order is a DRX Activation order.

· If xdtx,1= ‘0’, then the HS-SCCH order is a DTX De-activation order.

· If xdtx,1= ‘1’, then the HS-SCCH order is a DTX Activation order.

It is shown in ‎[5] that all CCS words starting with ‘1110’ are unused in Rel-5/6 which means that 8 out of 128 CCS words are unused. All other 120 CCS words are used.

This means that the dummy CCS word ‘0000000’ used for the HS-SCCH orders is not one of the unused CCS words. This design of the HS-SCCH orders has some drawbacks:
· Based on the information received in part 1, the UE may have no choice but to start demodulating the HS-PDSCH until it has received also part 2. The result is thus some unnecessary HS-PDSCH processing in the UE. However, this is UE implementation dependent.

· Since the UE may start processing HS-PDSCH based on the dummy information received in the HS-SCCH part 1 preceding an HS-SCCH order, it is not possible to perform an HS-PDSCH transmission to the same UE in parallel with the HS-SCCH order. If there would be some way for the UE to realise already from part 1 that the HS-SCCH transmission is just an HS-SCCH order, it would be possible to receive at least an HS-SCCH-less HS-PDSCH transmission (described in ‎[3]

 REF _Ref158504152 \r \h 
‎[4]) in parallel with the HS-SCCH order.
· The reserved space for new HS-SCCH orders in future releases is somewhat limited by the fact that the TBS field has a special value for HS-SCCH orders.
Based on this information, we propose the following:

· Change the dummy CCS word used for HS-SCCH orders from ‘0000000’ to one of the unused ones, e.g. ‘1110000’. The increase in HS-SCCH false detection probability should be negligible, in particular for the HS-SCCH orders since they will benefit from no longer having to share CCS word with any real HS-PDSCH transmissions.
· As a further improvement, if this would be desired by RAN1, it should be straightforward to allow simultaneous transmission of an HS-SCCH order and an HS-SCCH-less HS-PDSCH transmission to a UE.
· HS-SCCH orders will be recognized by the special CCS word in part 1, meaning that the whole part 2 can be used for new HS-SCCH orders.

3
Support for HS-SCCH orders together with DL HOM

In ‎[5] it is proposed to modify the CCS mapping tables in ‎[2] in order to free 8 words for HS-SCCH orders. This seems reasonable if all HS-SCCH orders are going to be placed in part 1, but if the actual orders are placed in part 2, it will be enough to reserve a single word in part 1 for HS-SCCH orders (i.e. the part 1 word that indicates that part 2 contains an order).
Our proposal is thus to reserve one of the words in part 1 for indicating that part 2 contains an HS-SCCH order. It would be convenient to use the same word (e.g. ‘1110000’) as proposed in previous chapter but any word would suffice. The chosen word should preferably correspond to one of the P/O combinations that would otherwise be available both at ‘odd’ HS-SCCHs and at ‘even’ HS-SCCH, i.e. that exist in both Table 1 and Table 2, like the combination P=1, O=15.
Table 1: Mapping for ’odd’ HS-SCCH proposed in ‎[2]
	
	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]
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2: Mapping for ’even’ HS-SCCH proposed in ‎[2]
	
	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
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


5
Support for HS-SCCH orders together with MIMO

In ‎[6] it is proposed to only use symmetric code allocation for MIMO (i.e. same number of HS-PDSCH code in both streams) by changing the mapping of xms-std from the one in Table 3 to the one in Table 4. This would mean that three sequences would be available in part 1 for indicating that part 2 contains an HS-SCCH order.
Table 3: Mapping of xms-std in ‎[1]
	xms-stb,1, xms-stb,2, xms-stb,3
	Modulation for primary transport block
	Modulation for secondary transport block
	Number of channelisation codes for secondary transport block

	111
	16QAM
	16QAM
	Ppb

	110
	16QAM
	QPSK
	Ppb

	101
	16QAM
	QPSK
	Given by Table X2

	100
	16QAM
	n/a
	0

	011
	QPSK
	QPSK
	Ppb

	010
	QPSK
	QPSK
	Given by Table X2

	001
	QPSK
	QPSK
	Given by Table X3

	000
	QPSK
	n/a
	0


Table 4: Mapping of xms-std proposed in ‎[6]
	xms-stb,1


	xms-stb,2, xms-stb,3
	Modulation for primary transport block
	Modulation for secondary transport block
	Number of channelisation codes for secondary transport block

	1
	11
	16QAM
	16QAM
	Ppb

	1
	10
	16QAM
	QPSK
	Ppb

	0
	10
	16QAM
	n/a
	0

	1
	00
	QPSK
	QPSK
	Ppb

	0
	00
	QPSK
	n/a
	0


If the combination of MIMO and 64QAM is going to be supported in a future release, the example from ‎[2] in Table 5 illustrates how this can be achieved. If asymmetric code allocation is removed, the sequence on the second line will become free (for HS-SCCH orders).
Table 5: Example HS-SCCH part 1 for MIMO+64QAM in ‎[2]
	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


5
Conclusion

This contribution has presented three proposals, all with reasonably small impact on the agreed baseline:

· An improvement of the HS-SCCH orders for CPC

· Support for HS-SCCH orders together with DL HOM
· Support for HS-SCCH orders together with MIMO

It is proposed that RAN1 agree on the principle of signalling HS-SCCH orders. If RAN1 agrees to one or more of the proposals, we will provide CR updates.
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