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1. Introduction 

Currently, we have timing relationship between the HS-DSCH related channels as described in TR 25.858. However, the timing relationship between P-CCPCH and the HS-DSCH related channels is not defined yet. In this contribution, we discuss the issue of timing offset between HS-SCCH and P-CCPCH.

2. HS-SCCH structure

Current assumption on HS-SCCH structure is as shown in Figure 1.

· Part-1 (8 bits) + CRC-1 (12 bits) is convolutionally coded into 40 bits of the first HS-SCCH slot.

· Part-2 (12 bits) + CRC-2 (8 bits) is convolutionally coded into 80 bits of the second/third HS-SCCH slots.

It is noted that higher channel coding rate for Part-1+CRC-1 will result in higher transmission power of the first slot than the second/third slots to obtain as similar error rates for both parts as possible.
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Figure 1. HS-SCCH structure
3. Simplest solution for HS-SCCH timing

The simplest solution for HS-SCCH timing could be to have fixed timing offset between P-CCPCH and HS-SCCH irrespective of timing relationship between adjacent cells. 

In the soft handover region, however, this solution can result in high peak power during the time interval that the first slots of the HS-SCCHs transmitted from different cells overlap, as shown in Figure 2. In Figure 2, 3-sectored Node B is assumed for simple illustration. This high peak power may increase the cost for Node B power amplifier depending on implementation. Furthermore, the high peak interference in the soft handover region can deteriorate DL throughput. 

In uplink, since ACK/NACK transmission timing is tied with the HS-DSCH timing as shown in Figure 3, the timing relationship of Figure 2 can increase the UL interference due to simultaneous ACK/NACK transmission from the UEs of the different cells.
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Figure 2. Fixed timing offset of HS-SCCH relative to P-CCPCH
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Figure 3. Timing structure at UE for UL HS-DPCCH control signaling
4. Proposed solution for HS-SCCH timing

To avoid the high peak interference in UL as well as DL, the first HS-SCCH slots from the adjacent cells can be staggered by setting the different HS-SCCH timing offset HS-SCCH,i for each cell considering the timing relationship between the cells, as shown in Figure 4. 

To enable this timing relationship, it is proposed to set the HS-SCCH timing offset relative to P-CCPCH frame timing be a multiple of 256 chips and to allow the maximum timing offset corresponding to 3 HS-SCCH slots, i.e., HS-SCCH,i = Ti ( 256 chip, Ti ( {0, 1, …, 29}.


[image: image4.wmf]Cell 1

P-CCPCH

Cell 1

HS-SCCH

Cell 1

HS-PDSCH

Cell 2

P-CCPCH

Cell 2

HS-SCCH

Cell 2

HS-PDSCH

Cell 3

P-CCPCH

Cell 3 

HS-SCCH

Cell 3

HS-PDSCH

Power 

chips

 

256

1

,

2

´

=

D

k

T

1

,

SCCH

HS

-

t

chips

 

256

1

,

3

´

¢

=

D

k

T

2

,

SCCH

HS

-

t

3

,

SCCH

HS

-

t


Figure 4. Proposed timing offset between HS-SCCH and P-CCPCH

5. Signalling aspect of the proposed solution for HS-SCCH timing
The HS-SCCH timing offset is set by RNC and should be signalled to both Node B and UE. 

· Signalling from RNC to Node B

The HS-SCCH timing offset can be signalled to Node B when HSDPA parameters are signalled to Node B by NBAP message (e.g., PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message).

· Signalling from CRNC to SRNC
The HS-SCCH timing offset can be signalled to SRNC from CRNC when CRNC is different from SRNC using RNSAP message carrying HSDPA parameters (e.g., RADIO LINK SETUP RESPONSE message / RADIO LINK RECONFIGURATION PREPARE message).

· Signalling from RNC to UE

The HS-SCCH timing offset can be signalled to UE when HSDPA parameters are signalled to UE by RRC message (e.g., PHYSICAL CHANNEL CONFIGURATION / PHYSICAL CHANNEL RECONFIGURATION / RADIO BEARER SETUP / RADIO BEARER RECONFIGURATION / RADIO BEARER RELEASE / TRANSPORT CHANNEL RECONFIGURATION / CELL UPDATE CONFIRM messages)

Detailed solution of RRC signalling can be discussed and decided by RAN2. 

6. Conclusion

In this contribution, to reduce the additional interference in UL as well as DL associated with HSDPA service, it is proposed to adjust the timing offset between HS-SCCH and P-CCPCH considering the timing relationship between the adjacent cells. Corresponding signalling support is also described. It is proposed to add the text proposal in Annex A to TR 25.877 and update the corresponding CRs for HSDPA. 

Annex A. Text proposal to TR 25.877

6.2.2.3.1.2
Proposed cell based HS-DSCH IEs 

The following parameters can be considered as cell specific and should be configured for the HSDPA resource pool.

	IE/Group Name
	Presence
	Range
	IE type and Reference
	Semantics description
	Criticality
	Assigned Criticality

	HSDPA Information
	
	0..1
	
	
	YES
	reject

	>HS_DSCH Total Power
	
	
	
	
	
	

	> DL Scrambling Code
	M
	
	INTEGER

(0..15)
	Scrambling code on which PDSCH is transmitted.

0= Primary scrambling code of the cell

 1…15 = Secondary scrambling code
	
	

	>Code Information for HS_DSCH
	
	
	
	
	
	

	>Code Information for HS_SCCH
	
	
	
	
	
	

	>FDD HS-SCCH Offset
	
	
	
	
	
	


· HS_DSCH Total Power 

The HS_DSCH Total Power defines the total power for HS-DSCH. Details are FFS.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	HS_DSCH Total Power
	
	
	
	


· Code Information for HS_DSCH

The Code Information for HS_DSCH defines the number of codes, which will be assigned for HS-DSCH.

	Information Element/Group name
	Presence
	Range
	IE type and reference
	Semantics description

	Start Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	HS-DSCH code start.

	Stop Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	HS-DSCH code stop


· Code Information for HS_SCCH

The Code Information for HS_SCCH defines the codes, which will be assigned for HS-SCCH. The Node B will assign codes for HS-SCCHs among these codes when it sets up a HS-DSCH. 

	Information Element/Group name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Signalling Method 
	
	
	
	

	>Code Range
	
	
	
	

	>> Start Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	HS-DSCH code start.

	>> Stop Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	HS-DSCH code stop

	>Explicit
	
	
	
	

	>>HS_SCCH Code
	
	1..< MaxnoofHSSCCHs >
	
	

	>>>Code Number
	M
	
	Integer(0..maxCodeNumComp-1)
	


	Range bound
	Explanation

	MaxnoofHSSCCHs
	Maximum number of HS-SCCHs for one cell. The value for MaxnoofHSSCCHs is FFS.


· FDD HS-SCCH Offset

The HS-SCCH offset is defined as the time offset towards the Primary CCPCH in the cell. The offset is a multiple of 256 chips.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	FDD HS-SCCH Offset
	
	
	INTEGER(0.. 29)
	0: 0 chip

1: 256 chip

2: 512 chip

..

29: 7424 chip
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