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Discussion/Decision
1. Introduction

The work item of Further EUL Enhancements was agreed in the RAN#62 meeting [1]. One of the WI objectives is to reduce UL control channel overhead for multi-RAB scenario by means of HS-DPCCH overhead reduction. Agreements and working assumptions on HS-DPCCH overhead reductions made during RAN1 #76bis are: 
Agreement on HS-DPCCH overhead reduction

· The UE will revert to a second, longer CQI feedback cycle after a configured number of HS-SCCH TTIs of no transmission to the UE, and resume the normal CQI feedback cycle operation after HS-SCCH with consistent control information is detected by the UE.
· It shall be possible to configure the second feedback cycle to be equal to the normal CQI feedback cycle
Working assumption on HS-DPCCH overhead reduction

· When the UE hits the maximum power limit and no other channels but DPCCH, DPDCH and HS-DPCCH have available power left to transmit
· Transmit CQI=0 instead of valid CQI in sub-frames where CQI is required to be transmitted
· Scale the βhs when the CQI is transmitted in a HS-DPCCH sub-frame, but HARQ-ACK is not.
· Scale DPCCH, DPDCH and HS-DPCCH equally for HS-DPCCH sub-frames where HARQ-ACK is transmitted.
· The new scaling behaviour and criteria for deriving CQI=0 is configurable by higher layer signalling
In this contribution, we provide the details to capture the agreement for CQI cycle adaptive solution of HS-DPCCH overhead reduction and accordingly provide a draft CR introducing HS-DPCCH overhead reduction into the RAN1 specification in Appendix.
2. Details of CQI cycle adaptive solution
In the agreement for CQI cycle adaptive solution, two key points were involved:
· A second, longer CQI feedback cycle
It means that another CQI feedback cycle k1 will be introduced to complete the CQI cycle adaptation function together with the current CQI feedback cycle k, where k <= k1 . The additional CQI feedback cycle k1 configured by higher layers should be an integer multiple of 2ms, as legacy CQI feedback cycle k. For simple implementation, the range of k1 could be the same as legacy CQI feedback cycle k, i.e. [0, 2, 4, 8, 10, 20, 40, 80, 160, 16, 32, 64] ms [5]. Note that CQI feedback cycle equal to 0 means CQI reporting is switched off completely. For potential reducing the impact of asynchronous switching between cells and UE, k1 should be an integer multiple of k so that the cells can still receive CQI correctly when the cell switches to k1 earlier than the UE, especially for coexistence with inter-NodeB Multiflow if allowed [4].
Proposal 1: Introduce an additional CQI feedback cycle k1 with a range of [0, 2, 4, 8, 10, 20, 40, 80, 160, 16, 32, 64] ms, where k1 should be an integer multiple of k and k <= k1 or k1 = 0. 
· A CQI report cycle timer for switching
The initial value of CQI report cycle timer is configured by higher layers, which can be [0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512] subframes same as the range of CQI_DTX_TIMER for the initial value of CQI nominal reporting timer in DTX operation. 
The UE shall reset the CQI report cycle timer to the initial value when the UE detects HS-SCCH intended for this UE or detects HS-SCCH order intended for this UE indicating activation of CQI feedback cycle k; otherwise, the CQI report cycle timer counts down. Upon the expiration of the CQI report cycle timer (CQI report cycle timer equals to zero), the UE shall increase the CQI feedback cycle to k1. The UE shall decrease the CQI feedback cycle to k when CQI report cycle timer is reset from zero to the initial value. 
Proposal 2: Introduce a parameter indicating the initial value of CQI report cycle timer configured by higher layers, with the range of [0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512].
Besides the above points, there are still some issues remaining as follows:
· HS-SCCH order for informing UE to switch from the long CQI feedback cycle to the short CQI feedback cycle
One potential means is that NodeB could activate UE to report CQI with CQI feedback cycle k and reset the CQI report cycle timer at any time by HS-SCCH order, which ensures the network can obtain the CQI report with the short cycle whenever the network decides there is a need for UE to do so.

Proposal 3: Introduce an HS-SCCH order to switch to the short CQI feedback cycle, and the HS-SCCH order type is xeodt,1, xeodt,2, xodt,1, xodt,2, xodt,3, xord,1, xord,2, xord,3 = 01011101.
· Default CQI feedback cycle
Due to two CQI feedback cycles, default CQI feedback cycle shall be defined once the UE is configured in the CQI cycle adaptation mode. Since CQI cycle adaptation mode is intended to be used to reduce UL interference and improve UL capacity, the default CQI cycle should be the long one. Note that with CQI cycle adaptive solution, a fast switch from CQI cycle k1 to CQI cycle k will be performed right away whenever there is DL data scheduling.
Proposal 4: The default CQI cycle is CQI feedback Cycle k1.
3. Conclusion
In this contribution, we provide the details to capture the agreement for CQI cycle adaptive solution of HS-DPCCH overhead reduction. It is proposed:
Proposal 1: Introduce an additional CQI feedback cycle k1 with a range of [0, 2, 4, 8, 10, 20, 40, 80, 160, 16, 32, 64] ms, where k1 should be an integer multiple of k and k <= k1 or k1 = 0.
Proposal 2: Introduce a parameter indicating the initial value of CQI report cycle timer configured by higher layers, with the range of [0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512].

Proposal 3: Introduce an HS-SCCH order to switch to the short CQI feedback cycle, and the HS-SCCH order type is xeodt,1, xeodt,2, xodt,1, xodt,2, xodt,3, xord,1, xord,2, xord,3 = 01011101.
Proposal 4: The default CQI cycle is CQI feedback Cycle k1.
Corresponding CRs for TS 25.212 and TS25.214 to capture the changes for HS-DPCCH overhead reduction are provided in Appendix.
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Appendix A (CR for TS25.212)
****************************************** TEXT START *****************************************
4.6C.2.1
Order type mapping

If the extended Order type xeodt,1, xeodt,2 = ’01’ and the Order type xodt,1, xodt,2, xodt,3 = ''000’, then the mapping for xord,1, xord,2, xord,3 is according to subclause 4.6C.2.2.1. 

If the extended Order type xeodt,1, xeodt,2 = ’01’ and the Order type xodt,1, xodt,2, xodt,3 = ''011’, then the mapping for xord,1, xord,2, xord,3 is according to subclause 4.6C.2.2.3 and 4.6C.2.2.5. 
If the extended Order type xeodt,1, xeodt,2 = ’11’ and the Order type xodt,1, xodt,2, xodt,3 = ''010’, then the mapping for xord,1, xord,2, xord,3 is according to subclause 4.6C.2.2.4.
Otherwise the mapping for xeodt,1 , xeodt,2, xodt,1, xodt,2, xodt,3, xord,1, xord,2, xord,3 is according to subclause 4.6C.2.2.2. 
******************************************* TEXT END ******************************************
****************************************** TEXT START *****************************************
4.6C.2.2.3
Orders for Switching between Uplink Closed Loop Transmit Diversity Activation states

For this Order type, the meaning of the orders is listed in Table 14B.2. 
When the UE is configured in Multiflow mode, if any of the orders related to uplink CLTD activation states as defined in Table 14B.2 are received from the Assisting Serving or Assisting Secondary Serving HS-DSCH cell, then the UE shall ignore the orders and maintain the uplink CLTD activation state unchanged.

Table 14B.2: Orders for UE when UL_CLTD_Enabled is TRUE

	Extended Order Type
	Order Type
	Order Mapping
	Activation States 
A= Activate; D = De-activate

	xeodt,1, xeodt,2
	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	1
	2
	3

	
	
	
	
	
	Tx on Antenna 1 and Antenna 2 with Beamforming (Note 1)
	Single Tx on Antenna 1 with no S-DPCCH
	Single Tx on Antenna 2 with no S-DPCCH

	01
	011
	1
	1
	1
	A
	D
	D

	
	
	0
	0
	1
	D
	A
	D

	
	
	0
	1
	0
	D
	D
	A

	
	
	1
	0
	1
	Note 2

	
	
	1
	1
	0
	Unused (Reserved)

	
	
	0
	0
	0
	Unused (Reserved)

	
	
	0
	1
	1
	Unused (Reserved)

	
	
	1
	0
	0
	Unused (Reserved)


Note 1: The precoding weights for beamforming are defined in [4].
Note 2: The order is defined in subclause 4.6C.2.2.5.
******************************************* TEXT END ******************************************
****************************************** TEXT START *****************************************
4.6C.2.2.5
Orders for Switching CQI feedback cycle
If xord,1 = ‘1’, xord,2 = ‘0’ and xord,3 = ‘1’, then the HS-SCCH order is an Activation order of CQI feedback cycle k. The CQI feedback cycle k1 is defined in subclause 6A.1 of [4].
******************************************* TEXT END ******************************************
Appendix B (CR for TS25.214)
****************************************** TEXT START *****************************************
5.1.2.6
Maximum and minimum power limits

When E-DCH is not configured, in the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall apply additional scaling to the total transmit power so that it is equal to the maximum allowed power. This additional scaling shall be such that the power ratio between DPCCH and DPDCH, between DPCCH and HS-DPCCH, and between DPCCH and S-DPCCH remains as required by subclause 5.1.2.5, 5.1.2.5A, and 5.1.2.5D. 
Single uplink frequency configured for E-DCH
When E-DCH is configured on a single frequency or E-DCH is configured on multiple frequencies but Secondary_EDCH_Cell_Active is 0, 
Single transport block transmission (no MIMO)
- 
If the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors ed,k by an equal scaling factor to respective values ed,k,reduced so that the total transmit power would be equal to the maximum allowed power.
-
Also if E-TFCIi is greater than E-TFCIec,boost, UE shall reduce only E-DPDCH gain factors to respective values ed,k,reduced and E-DPCCH is transmitted using original ec which is not recalculated according to the reduced E-DPDCH gain factors. 

-
After calculating the reduced E-DPDCH gain factors, if E-TFCIi is smaller than or equal to E-TFCIec,boost, quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, or if E-TFCIi is greater than E-TFCIec,boost, quantization according to table 1B.2B in [3] subclause 4.2.1.3 may be applied, where each ed,k,reduced is quantized such that ed,k/c is the largest quantized value for which the condition ed,k ( ed,k,reduced holds. 
-
In case a DPDCH is transmitted, if any ed,k,reduced/c is less than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, DTX may be used on that E-DPDCH (E-DPCCH is, however still transmitted using ec). 
-
In case no DPDCH is transmitted and regardless of the applied uplink modulation, if any ed,k,reduced/c is less than ed,k,reduced,min /c, that ed,k shall be set to ed,k,min such that ed,k,min/c = min (ed,k,reduced,min /c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction.
-
If DTX is used on all the E-DPDCHs and on the E-DPCCH and the total UE transmit power would exceed the maximum allowed value, UE shall reduce HS-DPCCH gain factors hs to hs, reduced only when the CQI is transmitted in a HS-DPCCH sub-frame. After calculating the reduced HS-DPCCH gain factors, quantization according to table 1A in [3] subclause 4.2.1.2 may be applied, where hs, reduced is quantized such that hs /c is the largest quantized value for which the condition hs ( hs, reduced holds. If any hs, reduced /c is less than the smallest quantized value of Table 1A in [3] subclause 4.2.1.2, DTX may be used on that CQI field of HS-DPCCH.
Dual transport block transmission (MIMO)
-
Also if the UE is transmitting both a set of E-DPDCHs and a set of S-E-DPDCHs, the UE shall reduce all the E-DPDCH and S-E-DPDCH gain factors ed,k and sed,k by an equal scaling factor to respective values ed,k,reduced and sed,k,reduced so that the total transmit power would be equal to the maximum allowed power,

-
if any ed,k,reduced/c is less than ed,k,reduced,min /c, that ed,k shall be set to ed,k,min such that ed,k,min/c = min (ed,k,reduced,min /c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction,
-
if any sed,k,reduced/c is less than ed,k,reduced,min /c, that sed,k shall be set to sed,k,min such that sed,k,min/c = min (ed,k,reduced,min /c, sed,k,original/c), where sed,k,original denotes the S-E-DPDCH gain factor before reduction,

-
ed,k,reduced,min is configurable by higher layers.
Addional scaling rules applicable to both non-MIMO and MIMO transmissions
-
In the following cases, the UE shall then apply additional scaling to the total transmit power so that it is equal to the maximum allowed power:

· if a DPDCH is transmitted and the total UE transmit power would still exceed the maximum allowed value even though DTX is used on all E-DPDCHs and on the CQI field of HS-DPCCH;

· if no DPDCH is transmitted and the total UE transmit power would still exceed the maximum allowed value even though ed,k is equal to ed,k,min for all k.

-
Any additional scaling of the total transmit power as described above shall be such that the power ratio between DPCCH and DPDCH, between DPCCH and HS-DPCCH (if DTX is not used on the CQI field of HS-DPCCH), between DPCCH and E-DPCCH, and between DPCCH and S-DPCCH, remains as required by subclauses 5.1.2.5, 5.1.2.5A, 5.1.2.5B.1, and 5.1.2.5D, and such that the power ratio between each E-DPDCH and DPCCH remains as required by ed,k,min/c if DTX is not used on E-DPDCH. Any slot-level scaling of ed, DTX of E-DPDCH or DTX of the CQI field of HS-DPCCH as described above is applied at layer 1 only and is transparent to higher layers.

-
If the UE is transmitting both a set of E-DPDCHs and a set of S-E-DPDCHs, the UE shall reduce all the E-DPDCH and S-E-DPDCH gain factors ed,k and sed,k by an equal scaling factor to respective values ed,k,reduced and sed,k,reduced so that the total transmit power would be equal to the maximum allowed power and the rule that sed,k,reduced is equal to ed,k,reduced is always kept.
Two uplink frequencies configured for E-DCH
When Secondary_EDCH_Cell_Active is 1,
· If the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall start by reducing all the E-DPDCH gain factors ed,k on the frequency with highest DPCCH power by an equal scaling factor to respective values ed,k,reduced so that the total transmit power would be equal to the maximum allowed power.
· Also if E-TFCIi is greater than E-TFCIec,boost, UE shall reduce only E-DPDCH gain factors to respective values ed,k,reduced and E-DPCCH is transmitted using original ec which is not recalculated according to the reduced E-DPDCH gain factors. After calculating the reduced E-DPDCH gain factors, if E-TFCIi is smaller than or equal to E-TFCIec,boost, quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, or if E-TFCIi is greater than E-TFCIec,boost, quantization according to table 1B.2B in [3] subclause 4.2.1.3 may be applied, where each ed,k,reduced is quantized such that ed,k/c is the largest quantized value for which the condition ed,k ( ed,k,reduced holds.
· If ed,k,reduced/c is less than ed,k,reduced,min /c then ed,k shall be set to ed,k,min such that ed,k,min/c = min (ed,k,reduced,min /c, ed,k,original/c), where ed,k,original denotes the E-DPDCH gain factor before reduction and ed,k,reduced,min is individually configured by higher layers for each frequency.
· The UE shall then apply the same procedure on the uplink frequency with second highest DPCCH power.
· If ed,k,min/c = min (ed,k,reduced,min /c, ed,k,original/c) for all activated uplink frequencies, any additional scaling of the total transmit power shall be such that
· the power ratio between DPCCH and HS-DPCCH, and between DPCCH and E-DPCCH, for each activated uplink frequency remains as required by subclauses 5.1.2.5, 5.1.2.5A and 5.1.2.5B.1, and such that the power ratio between each E-DPDCH and DPCCH remains as required by ed,k,min/c and

· the power ratio between DPCCH on the activated frequencies remains unchanged.

Additional generic power scaling rules
Any scaling, and any reduction in the E-DPDCH gain factor as described above, shall only be applied or changed at a DPCCH slot boundary. In order that the total UE transmit power does not exceed the maximum allowed value the scaling or E-DPDCH gain factor reduction shall be computed using the maximum HS-DPCCH power transmitted in the next DPCCH slot. In the case that either an ACK or a NACK transmission will start during the next DPCCH slot, the maximum HS-DPCCH power shall be computed using one of the following: 

(a) whichever of ACK and NACK will be used according to whether the transmission will be ACK or NACK, or 

(b) whichever of ACK and NACK is the largest.

When transmitting on a DPCH the UE is not required to be capable of reducing its total transmit power below the minimum level required in [7]. However, it may do so, provided that the power ratio between DPCCH and DPDCH, between DPCCH and HS-DPCCH, and between DPCCH and S-DPCCH remains as specified in sub clause 5.1.2.5, 5.1.2.5A, and 5.1.2.5D. Some further regulations also apply as follows: In the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would be at or below the total transmit power in the previously transmitted slot and also at or below the required minimum power specified in [7], the UE may apply additional scaling to the total transmit power, subject to the following restrictions:

-
The total transmit power after applying any additional scaling shall not exceed the required minimum power, nor the total transmit power in the previously transmitted slot;

-
The magnitude of any reduction in total transmit power between slots after applying any additional scaling shall not exceed the magnitude of the calculated power reduction before the additional scaling.

In the case that the total UE transmit power in the previously transmitted slot is at or below the required minimum power specfied in [7] and the DPCCH power adjustment and gain factors for the current slot would result in an increase in total power, then no additional scaling shall be used (i.e. power control shall operate as normal).

If the UE applies any additional scaling to the total transmit power as described above, this scaling shall be included in the computation of any DPCCH power adjustments to be applied in the next transmitted slot.
******************************************* TEXT END ******************************************
****************************************** TEXT START *****************************************
6A.1
General procedure

Scheduling and transport format selection is controlled by the MAC-hs or MAC-ehs sublayer in the Node B [9].

The following parameters are signalled to the physical layer in the UE and the Node B from higher layers:

1)
HS-SCCH set to be monitored in the serving HS-DSCH cell

2)
Repetition factor of ACK/NACK:
N_acknack_transmit
3)
Channel Quality Indicator (CQI) feedback cycle k
3a) Channel Quality Indicator (CQI) feedback cycle k1 configured for CQI feedback cycle adaptation mode
4)
Repetition factor of CQI: N_cqi_transmit
5)
Measurement power offset ( and (1
6) Status of preamble/postamble transmission: HARQ_preamble_mode

7) Status of 64QAM configuration

8) Set of P-CPICH and/or S-CPICH (which shall be transmitted on the same scrambling code) that shall be used for HS-PDSCH demodulation in case the UE is configured in MIMO mode and in MIMO mode with four transmit antennas. Set of D-CPICH (which shall be transmitted on the same scrambling code as that of P-CPICH) in case the UE is configured in MIMO mode with four transmit antennas.

9) The number N of dynamic single/dual CQI reports out of a sequence of  M CQI reports in case the UE is configured in MIMO mode (not applicable when single-stream restriction is configured) and in MIMO mode with four transmit antennas: N_cqi_typeA, M_cqi, respectively

10) Set of transport block sizes configured for HS-SCCH-less operation

11) Set of HS-PDSCHs configured for HS-SCCH-less operation

12) Status variables HS_SCCH_LESS_STATUS and DTX_DRX_STATUS

13) Enabling_Delay

14) RRC protocol state (CELL_DCH, CELL_FACH, CELL_PCH or URA_PCH)

15) H-RNTI values (dedicated H-RNTI, common H-RNTI, BCCH specific H-RNTI) to be monitored when the UE is configured to receive HS-DSCH in CELL_FACH or CELL_PCH state

16) HS-DSCH paging system information, which includes the following information when the UE is configured to receive HS-DSCH in URA_PCH state or in CELL_PCH state:

a. Number of PCCH transmissions: The number of subframes used to transmit PAGING TYPE 1 as defined in [5].

b. HS-PDSCH Channelisation Code configured for HS-SCCH less paging operation

c. Transport Block Size: List of Transport Block Sizes

17) Status of MIMO configuration and MIMO configuration with four transmit antennas

18) HS-SCCH set to be monitored in each secondary serving HS-DSCH cell

19) HS-SCCH set to be monitored in one non-serving cell

20) Status of ‘Support for different HS-SCCHs in contiguous TTIs’ 
21) HS-SCCH set to be monitored in the assisting serving HS-DSCH cell

22) HS-SCCH set to be monitored in the assisting secondary serving HS-DSCH cell

23) CQI_ADAPTATION_TIMER: Specifies the number of subframes during which the CQI feedback cycle is k and no downlink consistent control information intended for the UE associated with HS-PDSCH(s) is detected. This is the initial value of CQI report cycle timer. The parameter is configured for CQI feedback cycle adaptation mode.
******************************************* TEXT END ******************************************
****************************************** TEXT START *****************************************
6A.1.1
UE procedure for receiving HS-DSCH and HS-SCCH in the CELL_DCH state

NOTE:
The Node B procedure for transmitting the HS-DSCH and the HS-SCCH is specified in subclause 6A.1.3.

In this subclause, sub-frame n on the HS-SCCHs refers to the sub-frame which is associated with sub-frame n on the HS-PDSCH as defined in [1], and sub-frame n on the HS-DPCCH refers to the sub-frame which is related to sub-frame n on the HS-PDSCH as defined in [1].

If the UE did not detect consistent control information intended for this UE on any of the HS-SCCHs in the HS-SCCH set in the immediately preceding subframe n – 1, the UE shall in sub-frame n monitor all HS-SCCHs in the HS-SCCH set. The maximum size of the HS-SCCH set in the serving HS-DSCH cell is 4.

If 64QAM is not configured for the UE and ‘Support for different HS-SCCHs in contiguous TTIs’ is false, then if the UE did detect consistent control information intended for this UE in the immediately preceding subframe n – 1, it is sufficient in sub-frame n to only monitor the same HS-SCCH used in the immediately preceding subframe n – 1. If 64QAM is configured for the UE or ‘Support for different HS-SCCHs in contiguous TTIs’ is true, then if the UE did detect consistent control information intended for this UE in the immediately preceding subframe n – 1, the UE shall in sub-frame n monitor all HS-SCCHs in the HS-SCCH set. These rules apply regardless of the value of HS-SCCH_less_mode. 

If Secondary_Cell_Active is not 0 and the UE is not configured in Multiflow mode,

-
The UE shall simultaneously monitor an HS-SCCH set in each of the activated secondary serving HS-DSCH cells, and receive HS-DSCH if it is scheduled in that cell. The maximum size of the HS-SCCH set in a secondary serving HS-DSCH cell is 4 and the maximum number of HS-SCCHs monitored by the UE across 

· both the serving HS-DSCH cell and the secondary serving HS-DSCH cell is 6 if the UE is capable of HS-DSCH reception in a maximum of 2 cells.

· the serving HS-DSCH cell, the 1st and 2nd secondary serving HS-DSCH cells is 9 if the UE is capable of HS-DSCH reception in a maximum of 3 cells.

· the serving HS-DSCH cell, the 1st , 2nd and 3rd secondary serving HS-DSCH cells is 12 if the UE is capable of HS-DSCH reception in 4 cells.

· the serving HS-DSCH cell, the 1st, 2nd, 3rd and 4th secondary serving HS-DSCH cells is 15 if the UE is capable of HS-DSCH reception in 5 cells.

· the serving HS-DSCH cell, the 1st, 2nd, 3rd, 4th and 5th secondary serving HS-DSCH cells is 18 if the UE is capable of HS-DSCH reception in 6 cells.

· the serving HS-DSCH cell, the 1st, 2nd, 3rd, 4th, 5th and 6th secondary serving HS-DSCH cells is 21 if the UE is capable of HS-DSCH reception in 7 cells.

· the serving HS-DSCH cell, the 1st, 2nd, 3rd, 4th, 5th, 6th and 7th secondary serving HS-DSCH cells is 24 if the UE is capable of HS-DSCH reception in 8 cells.

-
From the serving HS-DSCH cell, the UE shall be able to receive up to one HS-DSCH if MIMO mode and MIMO mode with four transmit antennas is not configured or two HS-DSCHs if MIMO mode is configured or four HS-DSCHs if MIMO mode with four transmit antennas is configured or one HS-SCCH order.

-
In addition, from each of the activated secondary serving HS-DSCH cells, the UE shall be able to simultaneously receive up to one HS-DSCH if MIMO mode and MIMO mode with four transmit antennas is not configured or two HS-DSCHs if MIMO mode is configured or four HS-DSCHs if MIMO mode with four transmit antennas is configured or one HS-SCCH order. 
-
The maximum number of HS-SCCH orders simultaneously received by the UE across the serving HS-DSCH cell and all the activated secondary serving HS-DSCH cells is 2.
-
HS-SCCH-less HS-DSCH transmission shall not be used in a secondary serving HS-DSCH cell.

· The UE behaviour is unspecified in case more than two HS-SCCH orders are received simultaneously or contradictory HS-SCCH orders (i.e. orders for activation and deactivation of the same functionality) are received from the serving HS-DSCH cell and/or any of the secondary serving HS-DSCH cells during the same subframe.

If the UE is configured in Multiflow mode

-
The UE shall simultaneously monitor an HS-SCCH set in each of the activated serving, assisting serving, secondary serving and assisting secondary serving HS-DSCH cells, and receive HS-DSCH if it is scheduled in that cell. The maximum size of the HS-SCCH set in any cell is 4 and the maximum number of HS-SCCHs monitored by the UE across

-
both the serving HS-DSCH cell and the assisting serving HS-DSCH cell is 6 if the UE is capable of HS-DSCH reception in a maximum of 2 cells in Multiflow mode.

-
the (secondary) serving HS-DSCH cell(s) and the assisting (secondary) serving HS-DSCH cell(s) is 9 if the UE is capable of HS-DSCH reception in a maximum of 3 cells in Multiflow mode.

-
the (secondary) serving HS-DSCH cell(s) and the assisting (secondary) serving HS-DSCH cell(s) is 12 if the UE is capable of HS-DSCH reception in a maximum of 4 cells in Multiflow mode.

-
From the serving HS-DSCH cell, the UE shall be able to receive up to one HS-DSCH if MIMO mode is not configured or two HS-DSCHs if MIMO mode is configured or one HS-SCCH order.
-
In addition, from each of the assisting serving and the activated assisting secondary serving HS-DSCH cells, the UE shall be able to simultaneously receive up to one HS-DSCH if MIMO mode is not configured or two HS-DSCHs if MIMO mode is configured or one HS-SCCH order.
-
HS-SCCH-less HS-DSCH transmission shall not be used in any cell other than the serving HS-DSCH cell.

-
The UE behaviour is unspecified in case more than two HS-SCCH orders are received simultaneously or contradictory HS-SCCH orders (i.e. orders for activation and deactivation of the same functionality) are received simultaneously.

The UE can be configured to simultaneously monitor a maximum of 1 HS-SCCH in one non-serving cell. This HS-SCCH is only used for HS-SCCH orders that indicate HS-DSCH serving cell change as defined in subclause 4.6C.2.2.1 in [2]. Upon successfully receiving an HS-SCCH order that indicates HS-DSCH serving cell change from this non-serving cell, the UE shall be able to start listening to the full configured HS-SCCH set from this new serving cell and from the new secondary serving HS-DSCH cells if configured by higher layers, at the activation time configured by higher layers if the activation time is not equal to “now”, or otherwise within 40 ms from the end of the subframe in which the HS-SCCH order is received.
When the UE monitors HS-SCCHs, the UE shall only consider the control information to be consistent if either:

-
the decoded 'channelization-code-set information' is lower than or equal to 'maximum number of HS-DSCH codes received' in its UE capability and the decoded 'modulation scheme information' is valid in terms of its UE capability, 

or

-
the decoded 'channelization-code-set information' and decoded ‘modulation scheme information’ correspond to an indication of an HS-SCCH order as defined in [2] subclause 4.6C.2.

Control information for one UE shall not be transmitted from the serving cell on more than one HS-SCCH in a single sub-frame. 

If a UE detects that one of the monitored HS-SCCHs in sub-frame n carries consistent control information intended for this UE, the UE shall perform the following:

-
If the decoded 'channelization-code-set information' and decoded ‘modulation scheme information’ do not correspond to an indication of an HS-SCCH order, start receiving the HS-PDSCHs indicated by this consistent control information

-
If the CRC of the HS-SCCH is OK:
· If HS-SCCH_less_mode=1 and the TFRI value corresponds to the retransmissions of HS-SCCH-less operation, the transport block size information shall be derived from the signalled transport block size indicator as defined in [5] and [9].

· Else if UE_DTX_DRX_Enabled is TRUE or HS-SCCH_less_mode=1 or Secondary_Cell_Enabled is not 0 or UL_CLTD_Enabled is TRUE, and the ‘channelization-code-set information’ and ‘modulation scheme information’ correspond to an HS-SCCH order, the UE shall:

· if the TFRI value corresponds to an HS-SCCH order as defined in [2] subclause 4.6C.2,
· If the HS-SCCH order was sent by the serving HS-DSCH cell or by one of the secondary serving HS-DSCH cells, transmit ACK information in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1] and [2];

· Process the HS-SCCH orders as described in subclauses 6A.1, 6B, 6C.4 and 10.6.

· else, discard the information received on this HS-SCCH.

· Else, the transport block size information shall be derived from the signalled TFRI value as defined in [9]. 

· If the 'Hybrid-ARQ process information' is not included in the set configured by upper layers, the UE shall discard the information received on this HS-SCCH and on the HS-PDSCHs.

-
Else, if HS-SCCH_less_Active is TRUE, the UE may start receiving the HS-PDSCHs configured for HS-SCCH-less operation and attempt to decode the HS-DSCH bits based on the set of possible HS-DSCH transport block sizes configured for HS-SCCH-less operation. Otherwise, the UE shall discard the information received on this HS-SCCH and HS-PDSCH.

Otherwise, if the UE does not detect consistent control information intended for this UE on any of the HS-SCCHs in its HS-SCCH sets, the UE shall perform the following:

-
the UE shall discard the information received on this HS-SCCH.

-
if HS-SCCH_less_Active is TRUE, the UE shall start receiving the HS-PDSCHs configured for HS-SCCH-less operation and attempt to decode the HS-DSCH bits based on the set of possible HS-DSCH transport block sizes configured for HS-SCCH-less operation.

-
otherwise, the UE shall discard the information received on the HS-PDSCHs.

If UL_DTX_Active is TRUE (see clause 6C) and either of the following is true:

-
the UE detects consistent control information intended for this UE and the TFRI value does not correspond to an HS-SCCH order, or

-
the UE has successfully decoded HS-PDSCHs intended for this UE;

then, at the HS-DPCCH sub frame that contains or would contain the HARQ-ACK corresponding to the HS-SCCH or to the HS-PDSCHs that generated the priority change, the UE shall perform the following:

-
set CQI_DTX_Priority to 1 and,
-
reset the CQI nominal reporting timer to CQI_DTX_TIMER.

When the UE is configured in CQI feedback cycle adaptation mode, the UE shall set the initial value of CQI report cycle timer to zero and set the CQI feedback cycle to k1. Afterwards, the UE shall set the CQI report cycle timer to CQI_ADAPTATION_TIMER and the CQI feedback cycle to k at the HS-DPCCH sub frame that contains or would contain the HARQ-ACK corresponding to the HS-SCCH, when the UE detects consistent control information intended for this UE associated with HS-PDSCH(s) or detects HS-SCCH order intended for this UE indicating resetting CQI feedback cycle to k; otherwise, the CQI report cycle timer counts down from the value CQI_ADAPTATION_TIMER until zero. Upon the expiration of the CQI report cycle timer (CQI report cycle timer equals to zero), the UE shall set the CQI feedback cycle to k1.
The UE procedure for reporting CQI/PCI with CQI feedback cycle k1 is similar to that with CQI feedback cycle k in section 6A.1.2, where k1 is used to replace k.
If HARQ_preamble_mode = 1 and the information received on HS-SCCH is not discarded, the UE shall:

· transmit a HARQ Preamble (PRE for HS-DPCCH slot format 0 or PRE/PRE for HS-DPCCH slot format 1) in the slot allocated to HARQ-ACK in HS-DPCCH sub-frame n – 1 (if two HS-DPCCHs are active then a HARQ preamble is sent on each of HS-DPCCH and HS-DPCCH2), unless an ACK or NACK or any combination of ACK and NACK is to be transmitted in sub-frame n – 1 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH, and

· if N_acknack_transmit > 1, the UE shall transmit a HARQ Preamble in the slot allocated to HARQ‑ACK in HS-DPCCH sub-frame n – 2 (if two HS-DPCCHs are active then a HARQ preamble is sent on each of HS-DPCCH and HS-DPCCH2), unless an ACK or NACK or any combination of ACK and NACK is to be transmitted in sub-frame n – 2 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH. 
The UE shall transmit the ACK/NACK information received from MAC-hs or MAC-ehs in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1] and [2]. When N_ acknack_transmit is greater than one, the UE shall: 

-
repeat the transmission of the ACK/NACK information over the next (N_ acknack_transmit-1) consecutive HS-DPCCH sub-frames, in the slots allocated to the HARQ-ACK as defined in [1] and 

-
not attempt to receive any HS-SCCH in HS-SCCH subframes corresponding to HS-DPCCH sub-frames in which the ACK/NACK information transmission is repeated, nor to receive or decode transport blocks from the HS-PDSCH in HS-DSCH sub-frames corresponding to HS-DPCCH sub-frames in which the ACK/NACK information transmission is repeated.

If ACK or NACK or any combination of ACK and NACK is transmitted in HS-DPCCH sub-frame n, and HARQ_preamble_mode = 1 and UE InterTTI ≤ N_acknack_transmit, then the UE shall:

· transmit a HARQ Postamble (POST for HS-DPCCH slot format 0 or POST/POST for HS-DPCCH slot format 1) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2* N_acknack_transmit – 1 (if two HS-DPCCHs are active then a HARQ preamble is sent on each of HS-DPCCH and HS-DPCCH2), unless ACK or NACK or PRE or PRE/PRE or any combination of ACK and NACK is to be transmitted in this subframe, and

· if N_acknack_transmit > 1, transmit a HARQ Postamble in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmit – 2 (if two HS-DPCCHs are active then a HARQ preamble is sent on each of HS-DPCCH and HS-DPCCH2), unless an ACK or NACK or PRE or PRE/PRE or any combination of ACK and NACK is to be transmitted in this subframe.
For the case where Secondary_Cell_Active is less than 4 when the UE is not configured in MIMO mode with four transmit antennas in any cell or is less than 2 when the UE is configured in MIMO mode with four transmit antennas in at least one cell DTX shall be used on the HS-DPCCH in the slot allocated to HARQ-ACK in the corresponding HS-DPCCH subframe unless a HARQ-ACK message is to be transmitted as described above. 
For the case where Secondary_Cell_Active is greater than 3 when the UE is not configured in MIMO mode with four transmit antennas in any cell or  is greater than 1 when the UE is configured in MIMO mode with four transmit antennas in at least one cell DTX shall be used on HS-DPCCH and HS-DPCCH2 in the slot allocated to HARQ-ACK in each of the corresponding HS-DPCCH subframes unless a HARQ-ACK message is to be transmitted as described above on either of the HS-DPCCHs. If a HARQ-ACK message is to be transmitted on only one of the active HS-DPCCHs, the DTX codeword should be repeated in the HARQ-ACK field on the other HS-DPCCH in the corresponding HS-DPCCH subframe.
******************************************* TEXT END ******************************************





















