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1 Introduction
In Rel-10 WI 4C-HSDPA, new power offset settings were intoduced in 25.214 v10.5.0 [2] when the UE is configured with 3C/4C-HSDPA. However, the definition of estimated HS-DPCCH transmit power used in the calculation of normalized remaining power margin (NRPM) in E-TFC restriction was not accordingly updated in the requirements for transport format combination selection in 25.133. In this contribution we provide a solution to correct this issue, and also discuss the possibility of optimizing the estimated HS-DPCCH transmit power in multi-carrier HSDPA. 
2 Discussion
E-TFC restriction procedure is related to calculating the normalized remaining power margin (NRPM) that is the available power remaining after allocation to the pilot and control channels for E-TFC selection at the UE. In this computation, the estimated HS-DPCCH transmit power (PHS-DPCCH) is based on PDPCCH,target and the most recent signalled power offsets as specified in Section 6.4.2 Requirements for transport format combination selection in 25.133 [1]. 

Introduce the new power offset for NRPM estimation in 4C-HSDPA

In R10 4C-HSDPA, new power offset settings (i.e., (ACK+2), (NACK+2), and (CQI+2)) were introduced for 3C/4C-HSDPA to maintain HS-DPCCH performance according to 25.214 [2], which are highlighted in yellow in Table 2b and Table 2c in Appendix. However, we believe that this is not clearly reflected in 25.133 specification in the calculation of NPRM when the UE is configured in 3C/4C-HSDPA mode (i.e., the UE is configured with more than one secondary serving HS-DSCH cells). Since incorrect estimation of the NRPM could result in incorrect E-TFC selection which in turn leads to wrong calculation of the UE transmit powers, we believe that a new definition of the estimated HS-DPCCH transmit power when the UE is configured with more than one secondary serving HS-DSCH cells should be added in the requirements for transport format combination selection for calculating NRPM as follows:
· When the UE has one Activated Uplink Frequency,
If the UE is configured with more than one secondary serving HS-DSCH cells, then the estimated HS-DPCCH transmit power shall be based on P DPCCH,target and the greatest of (ACK+2), (NACK+2),  and (CQI+2), where ACK, NACK and CQI are the most recent signalled values.

· When the UE has more than one Activated Uplink Frequency,

If the UE is configured with more than one secondary serving HS-DSCH cells, then the estimated HS-DPCCH transmit power shall be based on the estimated Primary Activated Frequency DPCCH power and the greatest of (ACK+2), (NACK+2), and (CQI+2), where ACK, NACK and CQI are the most recent signalled values.
Proposal 1: Add a new definition of the estimated HS-DPCCH transmit power when the UE is configured with more than one secondary serving HS-DSCH cells into the requirements for transport format combination selection in accordance with the new power offset settings specified for 3C/4C-HSDPA in 25.214.
Disscuss the optimization of PHS-DPCCH estimation in Multi-carrier HSDPA

From Section 6.4.2 of 25.133 [1], we can see that the existing definition of estimated HS-DPCCH transmit power (PHS-DPCCH) is based on the UE configuration such as the UE is configured in MIMO without DC-HSDPA mode, or DC-HSDPA or DC-HSDPA-MIMO mode to choose the greatest of power offset settings to protect the worst scenarios. However, if we want to optimize the system performance by reducing the estimated HS-DPCCH transmit power, and thus increasing NPRM for E-DCH transmission, we may define PHS-DPCCH based on the UE cell activation status when the UE configured with multi-carrier HSDPA (MC-HSDPA) as the power offset settings for HS-DPCCH transmission in each slot may vary based on the number of activated secondary serving HS-DSCH cells shown in Appendix 5. 
When introducing the new definition of the estimated HS-DPCCH transmit power if the UE is configured with MC-HSDPA including DC-HSDPA-MIMO, 3C/4C-HSDPA and beyond, comparing the UE configuration-based and cell activation status based PHS-DPCCH estimation, the former is backward compatible and simplify the standard while the latter provides the possibility of optimizing the system performance. Therefore, we propose:
Proposal 2: Discuss whether the UE configuration or cell activation status based PHS-DPCCH estimation shall be used in the calculation of NRPM in MC-HSDPA. 
3 Conclusion

This contribution provides a solution to correct the issue with the definition of HS-DPCCH transmit power in the requirements for transport format combination selection in 25.133 which is not updated in accordance with the new power offset settings specified for 3C/4C-HSDPA in 25.214. In addition, the possibility of optimizing the estimated HS-DPCCH transmit power for MC-HSDPA is also discussed. 
Proposal 1: Add a new definition of the estimated HS-DPCCH transmit power when the UE is configured with more than one secondary serving HS-DSCH cells into the requirements for transport format combination selection in accordance with the new power offset settings specified for 3C/4C-HSDPA in 25.214.
Proposal 2: Discuss whether the UE configuration or cell activation status based PHS-DPCCH estimation shall be used in the calculation of NRPM in MC-HSDPA. 
If proposal 1 is agreeable, a draft CR for 25.133 on the requirements for transport format combination selection in 4-carrier HSDPA is provided in [3].
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5 Appendix

5.1 Setting of the uplink HS-DPCCH power relative to DPCCH power in [2]
When an HS-DPCCH is active, the values for ACK, NACK and CQI set by higher layers are translated to the quantized amplitude ratios Ahs as specified in [3] subclause 4.2.1.2, and shall be set for each HS-DPCCH slot as follows.

For HS-DPCCH slots carrying HARQ Acknowledgement, the HS-DPCCH power settings when Secondary_Cell_Active is 0, is described in Table 2a, and when Secondary_Cell_Active is not 0, is described in Table 2b. 
Table 2a: HARQ-ACK power offset setting when Secondary_Cell_Active is 0
	HARQ-ACK message sent in one time slot
	Ahs equals the quantized amplitude ratio translated from

	ACK
	ΔACK

	NACK
	ΔNACK

	PRE before single transport block or                                 POST after a single transport block
	MAX( ΔACK , ΔNACK)

	ACK/ACK
	ΔACK +1

	NACK/NACK
	ΔNACK +1

	ACK/NACK or NACK/ACK or                                          PRE before a dual transport block or                                 POST after a dual transport block
	MAX( ΔACK +1, ΔNACK +1)


Table 2b: HARQ-ACK power offset setting when Secondary_Cell_Active is not 0
	Secondary_Cell_Active
	Condition
	Ahs equals the quantized amplitude ratio translated from

	
	
	Composite HARQ-ACK message(s) sent in one time slot

	
	
	contains at least one ACK but no NACK
	contains at least one NACK but no ACK
	contains both ACK and NACK  or is a PRE or is a POST 

	1
	
	ΔACK +1
	ΔNACK +1
	MAX( ΔACK +1, ΔNACK +1)

	2
	Secondary_Cell_Enabled is 2 and MIMO is not configured in any cell
	ΔACK +1
	ΔNACK +1
	MAX( ΔACK +1, ΔNACK +1)

	2
	Otherwise
	ΔACK +2
	ΔNACK +2
	MAX( ΔACK +2, ΔNACK +2)

	3
	
	ΔACK +2
	ΔNACK +2
	MAX( ΔACK +2, ΔNACK +2)


For HS-DPCCH slots carrying CQI, the HS-DPCCH power setting is described in Table 2c:
Table 2c: CQI power offset setting

	
	Condition
	Ahs equals the quantized amplitude ratio translated from

	Secondary_Cell_Active
	
	MIMO is not confgured in a cell
	MIMO is configured in a cell

	
	
	
	CQI of Type A
	CQI of Type B

	0
	-
	ΔCQI
	ΔCQI +1
	ΔCQI 

	1
	Secondary_Cell_Enabled is 1 and MIMO is not configured in any cell
	ΔCQI +1
	N/A
	N/A

	1
	Otherwise
	ΔCQI
	ΔCQI +1
	ΔCQI 

	2                              (Note 1)              
	Secondary_Cell_Enabled is 2 and MIMO is not configured in any cell
	ΔCQI                          
	N/A
	N/A

	2                                  (Note 2)
	
	ΔCQI +1
	N/A
	N/A

	2
	Otherwise
	ΔCQI +1
	ΔCQI +2
	ΔCQI +1

	3
	
	ΔCQI +1
	ΔCQI +2
	ΔCQI +1


Note 1: When the UE transmits CQI report for the serving HS-DSCH cell in a subframe

Note 2: When the UE transmits composite CQI report for 1st and 2nd secondary serving HS-DSCH cells in a subframe.

