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1. Introduction 

During the last discussion about HS-SCCH power control scheme in TDD HSDPA, several power control schemes for HS-SCCH were proposed in [1], [2], [3]. Among these schemes, the measurement report scheme that uses HS-SICH to carry the measurement report of HS-SCCH seems to be feasible for the closed-loop power control of HS-SCCH . In this contribution, we present new measurement report  schemes in order to minimize the number of transmitted bits in HS-SICH for HS-SCCH power control.

2. Background

Regarding HS-SCCH power control in TDD HSDPA, the fundamental problem for HS-SCCH power control is that UE is unable to accurately distinguish between an HS-SCCH error and a lack of HS-SCCH transmission to that UE. Because an appropriate HS-SCCH BLER and SIRtarget cannot be derived by the UE, the use of a traditional closed-loop TPC-driven power control scheme should be precluded from the power control of HS-SCCH in TDD HSDPA.
In [1],  IPWireless has proposed that the Node B may use the measurement report of HS-SCCH to be carried in HS-SICH to calculate the next HS-SCCH transmission power. The transmission power of HS-SCCH is based upon the known P-CCPCH reference transmission power (PP-CCPCH), the measurement report, and the SIR target level (SIRT_HS-SCCH) set by the outer-loop control entity. Also a formula is given below:

PHS-SCCH = ISCPHS-SCCH + (PP-CCPCH – RSCPP-CCPCH) + SIRT_HS-SCCH 
(1)

UE needs to convey both P-CCPCH RSCP (RSCPP-CCPCH) and HS-SCCH timeslot ISCP (ISCPHS-SCCH) in HS-SICH. The measurement report includes both values of RSCPP-CCPCH and ISCPHS-SCCH. The measurement quantity table is defined in [4].  Each part has 92 quantity values, so 7x2=14bits is neded to transmit the measurement report.

In 3.84 Mcps TDD option, HS-SICH has enough redundant space to add the 14 bits for the measurement report because there are some available bits which was already zero-padded . However, in the case of current 1.28 Mcps TDD option, there are no available bits for this measurment report in HS-SICH.  Hence, it is necessary to modify the current coding structure of HS-SICH to include the measurement report or consider other solutions for transmitting the measurement report.

3. Proposed schemes
The following illustrated parameters may be used in measurement report and should be clarified firstly. 

· RSCPP-CCPCH: P-CCPCH RSCP (Received Signal Code Power, from which a pathloss estimate may be derived). Both long-term mean, and most-recently-measured P-CCPCH RSCP are considered here

· ISCPHS-SCCH: ISCP (Interference Signal Code Power) as measured by the UE on HS-SCCH timeslots

· RSCPHS-SCCH: HS-SCCH RSCP. Both long-term mean and most-recently-measured HS-SCCH RSCP are considered here

· SIR: measured on HS-SCCH in UE side
In the following part, we present  proposed schemes for tranimitting measurement report for HS-SCCH power control. 

Scheme 1
If we make a reordering the formula (1), the result is:

PHS-SCCH = PP-CCPCH – (RSCPP-CCPCH – ISCPHS-SCCH )+ SIRT_HS-SCCH
Defining Pdifference = RSCPP-CCPCH – ISCPHS-SCCH, formula [2] is achieved:

PHS-SCCH = PP-CCPCH – Pdifference + SIRT_HS-SCCH [2]
Pdifference will be the measurement report value which is transmitted in HS-SICH. The measurement quantity of RSCPP-CCPCH and ISCPHS-SCCH is indicated in the Table 1 and Table 2. of  [4]. This proposed transmission will reduce the total number of bits for measurement report, which is transmitted in HS-SICH and only 8 bits is needed on HS-SICH to transmit Pdifference. This will reslus in the reduction of  the number of bits for meausrment report.

Table 1 The reporting range for P-CCPCH RSCP (-115 ...-25 dBm) and the mapping of the measured quantity.
	Reported value
	Measured quantity value
	Unit

	P-CCPCH RSCP_LEV _00
	P-CCPCH RSCP <–115 
	DBm

	P-CCPCH RSCP_LEV _01
	-115 ( P-CCPCH RSCP < –114
	DBm

	P-CCPCH RSCP_LEV _02
	-114 ( P-CCPCH RSCP < –113
	DBm

	…
	…
	…

	P-CCPCH RSCP_LEV _89
	-27 ( P-CCPCH RSCP < -26
	DBm

	P-CCPCH RSCP_LEV _90
	-26 ( P-CCPCH RSCP < -25
	DBm

	P-CCPCH RSCP_LEV _91
	-25 ( P-CCPCH RSCP
	DBm


Table 2 The reporting range for Timeslot ISCP ( -115...-25 dBm) and the mapping of the measured quantity.
	Reported value
	Measured quantity value
	Unit

	UE_TS_ISCP_LEV_00
	Timeslot_ISCP  < –115 
	dBm

	UE_TS_ISCP_LEV_01
	-115 ( Timeslot_ISCP  < –114
	dBm

	UE_TS_ISCP_LEV_02
	-114 ( Timeslot_ISCP  < –113
	dBm

	…
	…
	…

	UE_TS_ISCP_LEV_89
	-27 ( Timeslot_ISCP  < -26
	dBm

	UE_TS_ISCP_LEV_90
	-26 ( Timeslot_ISCP  < -25
	dBm

	UE_TS_ISCP_LEV_91
	-25 ( Timeslot_ISCP 
	dBm


Scheme 2

The SIR value of HS-SCCH received at UE side can be measured by UE and reported to Node B on associated HS-SICH. The reporting range for SIR can be varied  from –11 …20 dB. The mapping of the measured quantity for SIR of HS-SCCH is indicated in table 3 which is defined in [4]. The measured SIR of HS-SCCH has 64 quantity values, so 6 bits is needed in HS-SICH to transmit the measured SIR of HS-SCCH.

In Node B, there are two possible ways to decide the transmission power of HS-SCCH:

1. First, formula  (1) can be considered as follows.

 PHS-SCCH -new = ISCPHS-SCCH + (PHS-SCCH -old– RSCPHS-SCCH) + SIRT_HS-SCCH 

                  
 = PHS-SCCH –old – SIRmea + SIRT_HS-SCCH
  (3)    
PHS-SCCH -new: The transmission power of HS-SCCH.

PHS-SCCH –old:  The HS-SCCH transmission power of last time.
SIRmea: The measured SIR value of the received HS-SCCH last time, which is measured by UE and reported to Node B.

Therefore, the transmission power of HS-SCCH can be calculated by measuring or calculating SIRmea as it defined in (3).
Table 3 The reporting range for SIR (-11 ...20 dB) and the mapping of the measured quantity. 
	Reported value
	Measured quantity value
	Unit

	UE_SIR_00
	SIR< –11,0 
	dB

	UE_SIR_01
	-11,0 ( SIR< –10,5
	dB

	UE_SIR_02
	-10,5 ( SIR< –10,0
	dB

	…
	…
	…

	UE_SIR_61
	-19 ( SIR< 19,5
	dB

	UE_SIR_62
	19,5 ( SIR< 20
	dB

	UE_SIR_63
	20 ( SIR
	dB


2. Second, after we compare both values of  SIRT_HS-SCCH and SIRmea,  Node B can decide any type of  the power control command similar to TPC and applies the operation of the command on the next transmitted HS-SCCH.
4. Conclusion

We proposed two kinds of new schemes for measurement report to minimize the number of bits which  is needed to transmit the measurement report. 

We suggest that the current coding scheme of HS-SICH in TDD HSDPA should consider the added measurement report for implementing the power control of HS-SCCH and 6 or 8 bits of HS-SICH is additionally needed for this purpose. In conclusion, we suggest  to use the proposed measurement report scheme for HS-SCCH power control by utilizing HS_SICH in TDD in order to minimize the amount of information data for measurement report. 
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