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1 Introduction
In the last meeting, it was agreed that the secondary serving HS-DSCH cell is activated or deactivated with the HS-SCCH order. In this document, we further investigate the co-operation with DRX activation order and the acknowledgement of HS-SCCH order to utilize the secondary serving HS-DSCH cell activation more efficiently.
2 Cooperation with DRX activation order
The main reason of discussing the cooperation with DRX activation order is that the secondary serving HS-DSCH cell activation usually happens when the downlink data activity changes, which seems to be similar with DRX operation. 
When there is no downlink activity, NodeB activates DRX operation in order to save the UE processing power. In this case, it would be desirable that NodeB deactivates the secondary serving HS-DSCH cell as shown in Figure 1. Of course, it is possible that NodeB commands only DRX operation and keep UE monitoring HS-SCCH of two cells with respect to the HS-SCCH reception pattern. However, considering NodeB can activate the secondary serving HS-DSCH cell whenever it is needed, it seems unnecessary for UE to receive HS-SCCHs from two cells and to transmit two CQIs. 
When the data happens, NodeB deactivates the DRX operation and activates the secondary serving HS-DSCH cell. One point to be issued is that the activation of secondary serving HS-DSCH cell is transmitted to UE 12 slots after the deactivation of DRX mode is transmitted. The main reason is that UE cannot receive two HS-SCCH order in one sub-frame and the order type for the secondary serving cell and the DRX mode is different.
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Figure 1. The example of HS-SCCH transmission depending on downlink data activity

Delay can be reduced if the UE procedure is modified so that UE receives two HS-SCCH order in one sub-frame.  However, NodeB still transmits two HS-SCCH orders. Therefore, it is proposed to modify the information field mapping. In other words, the order type for the secondary serving HS-DSCH cell activation has a same order type with the DRX order activation. Two methods can be considered as summarized in the Table 1. Method 1 is to map the secondary serving HS-DSCH cell activation to the order type ‘000’ instead of HS-SCCH-less operation activation. Consequently, HS-SCCH-less order operation activation is mapped to the order type ‘001’. Method 2 is to define DRX order in order type ‘001’ in addition to current mapping.
	
	With current specification[1] and agreed draft CR[2] 
	Method 1
	Method2

	Order type =’000’
	- DRX order activation 
- DTX order activation

-HS-SCCH-less operation activation
	- DRX order activation 
- DTX order activation

-Secondary serving HS-DSCH cell activation
	- DRX order activation 
- DTX order activation

- HS-SCCH-less operation activation

	Order type =’001’
	- Secondary serving HS-DSCH cell activation
	-HS-SCCH-less operation activation
	- DRX order activation
-Secondary serving HS-DSCH cell activation



Table 1. Comparison between the current agreement and the proposed methods
3 Acknowledgement of HS-SCCH order
Usually, the secondary serving HS-DSCH cell activation will be determined by the downlink channel situation or downlink buffer status. However, even though NodeB activates the secondary serving HS-DSCH cell, UE may not be able to support it if the uplink channel situation is so bad that UE cannot guarantee the required reliability for ACK/NACK or CQI signalling. In this case, using the serving cell only would be better than the dual-cell operation. 
Before activating the secondary serving HS-DSCH cell, it would be good for NodeB to know this situation.  As one of simple way, it is proposed that UE transmits NACK when UE receives the HS-SCCH order for the secondary serving HS-DSCH cell activation but UE is in the power limited situation. Otherwise, UE transmits ACK according to the current UE procedure. To decide whether UE is in the power limited situation, UE compares UPH with a certain threshold which is signalled by higher layer. 
If NodeB receives the NACK, NodeB can deactivate the secondary serving HS-DSCH cell by sending HS-SCCH order again or schedule only one cell to avoid using two HS-DPCCH simultaneously.
4 Conclusion
In this document, we investigate how to utilize the secondary serving HS-DSCH cell more efficiently. Based on the discussion in section 2 and section3, followings are proposed to support the activation/deactivation of the secondary serving HS-DSCH cell.

· Proposal 1: The HS-SCCH order information mapping is modified as method 1 or method2. 
· Proposal 2: UE transmits NACK as an acknowledgement of HS-SCCH order for the secondary serving HS-DSCH cell activation if UE is in power limited situation.
If the above proposals are agreeable, it is also proposed to capture the following text proposals to CRs for the dual-cell HSDPA.
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--------------------------------------------- Start of text proposal on TS 25.212 based on method 1-------------------------------

4.6C.2
HS-SCCH Order information field mapping

4.6C.2.1
Order type mapping
If 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 Order type xodt,1, xodt,2, xodt,3 = ‘001’, then the mapping for xord,1, xord,2, xord,3 is according to subclause 4.6C.2.2.2.

4.6C.2.2
Order mapping

4.6C.2.2.1
Orders for activation and deactivation of DTX, DRX and Secondary serving HS-DSCH cell
For this Order type, xord,1, xord,2, xord,3 is comprised of:

-
DRX activation (1 bit):






xord,1 = xdrx,1

-
DTX activation (1 bit):






xord,2 = xdtx,1

-
HS-SCCH-less operation activation (1 bit):
xord,3 = xsecondary,1
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.

If xsecondary,1= ‘0’, then the HS-SCCH order is a Secondary serving HS-DSCH cell De-activation order.

If xsecondary,1= ‘1’, then the HS-SCCH order is a Secondary serving HS-DSCH cell Activation order.



4.6C.2.2.2
Orders for activation and deactivation of HS-SCCH-less operation 
For this Order type, xord,1, xord,2, xord,3 is comprised of:

-
Reserved (2 bits):










xord,1, xord,2 = xres,1, xres,2

-
Secondary serving HS-DSCH cell activation (1 bit):

xord,3 = xhs-scch-less,1
If xhs-scch-less,1= ‘0’, then the HS-SCCH order is a HS-SCCH-less operation De-activation order.

If xhs-scch-less,1= ‘1’, then the HS-SCCH order is a HS-SCCH-less operation Activation order.



--------------------------------------------- Start of text proposal on TS 25.212 based on method 1-------------------------------
--------------------------------------------- Start of text proposal on TS 25.212 based on method 2-------------------------------

4.6C.2
HS-SCCH Order information field mapping

4.6C.2.1
Order type mapping
If 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 Order type xodt,1, xodt,2, xodt,3 = ‘001’, then the mapping for xord,1, xord,2, xord,3 is according to subclause 4.6C.2.2.2.

4.6C.2.2
Order mapping

4.6C.2.2.1
Orders for activation and deactivation of DTX, DRX and HS-SCCH-less operation

For this Order type, xord,1, xord,2, xord,3 is comprised of:

-
DRX activation (1 bit):






xord,1 = xdrx,1

-
DTX activation (1 bit):






xord,2 = xdtx,1

-
HS-SCCH-less operation activation (1 bit):
xord,3 = xhs-scch-less,1

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.

If xhs-scch-less,1= ‘0’, then the HS-SCCH order is a HS-SCCH-less operation De-activation order.
If xhs-scch-less,1= ‘1’, then the HS-SCCH order is a HS-SCCH-less operation Activation order.

4.6C.2.2.2
Orders for activation and deactivation of Secondary serving HS-DSCH cell

For this Order type, xord,1, xord,2, xord,3 is comprised of:

-
Reserved (2 bits):










xord,1, xord,2 = xres,1, xres,2

-
Secondary serving HS-DSCH cell activation (1 bit):

xord,3 = xsecondary,1

-
DRX activation (1 bit):













xord,2 = xdrx,1
If xsecondary,1= ‘0’, then the HS-SCCH order is a Secondary serving HS-DSCH cell De-activation order.

If xsecondary,1= ‘1’, then the HS-SCCH order is a Secondary serving HS-DSCH cell Activation order.

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.
--------------------------------------------- Start of text proposal on TS 25.212 based on method 2---------------------------
--------------------------------------------- Start of text proposal on TS 25.214-------------------------------
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 associated HS-SCCH is specified in subclause 6A.1.3.

In this sub-clause, 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 Secondary_Serving_HS-DSCH_Cell_Active is 1,

-
The UE shall simultaneously monitor an HS-SCCH set in a secondary serving HS-DSCH cell, 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.]

-
The UE shall be able to receive up to one HS-DSCH or HS-SCCH order from the serving HS-DSCH cell and up to one HS-DSCH or HS-SCCH order from a secondary serving HS-DSCH cell simultaneously. However, HS-SCCH-less operation shall not be used in a secondary serving HS-DSCH cell.
-
The UE shall transmit HARQ-ACK/NACK and CQI information corresponding to the secondary serving HS-DSCH cell on a secondary HS-DPCCH channel in uplink, denoted HS-DPCCH2 in [3].
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].

Control information for one UE shall not be transmitted 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 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

· If HS-SCCH order is for secondary serving HS-DSCH cell activation and UPH as defined in [9] is smaller than Threshold_S which is configured by higher layer signalling, transmit NACK information in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1];
· Otherwise, transmit ACK information in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1];

· Process the HS-SCCH orders as described in subclause 6C.4.

· 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-SCCH in its HS-SCCH set, 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 section 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, the UE shall perform the following:

-
set CQI_DTX_Priority to 1 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.

-
reset the CQI nominal reporting timer to CQI_DTX_TIMER.

If HARQ_preamble_mode = 1 and the information received on HS-SCCH is not discarded, the UE shall:

· transmit a HARQ Preamble (PRE) in the slot allocated to HARQ-ACK in HS-DPCCH sub-frame n – 1, unless an ACK or 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, unless an ACK or 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 in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1]. 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 in case of MIMO transmission 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) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmt – 1, unless ACK, NACK, or PRE is to be transmitted in this subframe, and

· if N_acknack_transmit > 1, transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmit – 2, unless an ACK, NACK or PRE is to be transmitted in this subframe.
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.

---------------------------------------------- End of text proposal on TS 25.214-------------------------------
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