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1. Introduction
During the RAN1 meetings #42-45 the CPC topic was extensively discussed and the different concepts are now summarized in TR 25.903 [1]. 

Following the motivations in [4], this document proposes a solution for the WI based on the gating concept (as described in [2] and [3]) and suggests corresponding improvements.
2.  Proposal
2.1 CPC mode description 
2.1.1 CPC mode definition

The CPC mode is the configuration of the CELL_DCH state where the resources are allocated but only a subset of UL and DL sub-frames is used (enabled sub-frames).
The CPC mode is configured by RNC during the call setup.
The exact CPC mode parameters are sent to the UE and the Node B via RRC and NBAP signalling, respectively.

Start time for CPC mode is given by means of fast L1 signalling by the Node B (HS-SCCH) described in section 2.2.
The CPC mode may be reconfigured by RNC whenever needed (e.g. during the RB reconfiguration).
2.1.2 Enabled sub-frames
T1, T2 and R define “enabled sub-frame” patterns that start at the sub-frame where the configuration was effective. This start time is given explicitly by the L1 message by the Node B as described in section 2.2.

Note: From this point on the UE uses T1 and T2 autonomously (see [3]) and applies R as configured by RNC.
2.1.3 CPC PC step size

As the inner loop power control (IL PC) operates only during the enabled sub-frames it is proposed to use configurable power control step sizes for faster power adjustment. The new step size for the CPC mode is configured by RNC and activated by the Node B by means of L1 signalling (see section 2.2).
2.1.4 CQI reporting reduction

For the DL inactivity periods the CQI reporting is reduced and for better performance jointly parameterised with the T2 sub-frames. According to CPC mode definition the new CQI reporting cycle (called "CPC CQI cycle length") is defined by RNC and activated by the Node B by means of explicit L1 signalling.
2.1.5 New HS-DSCH design

In this section we consider the HS-SCCH enhancements of TR 25.903 in order to reduce DL overhead.

In order to avoid limitation of 'HS-SCCH less operation' to 2 transport formats (note "HS-SCCH less" refers to the regular HS-SCCH only, not to the HS-SCCH for CPC) and to reduce the UE effort of blind detection of the HS-PDSCH we propose the following:

· UE will monitor only 1 HS-SCCH during R subframes

· this HS-SCCH is an HS-SCCH for CPC as described in section 2.2 and it can provide the TB size information and modulation which will be valid until next change by HS-SCCH for CPC (assumption is to have only 1 HS-PDSCH).
2.1.6 Information Element  for CPC mode
The RNC uses NBAP signalling to re-/configure the CPC mode. Following IE may be used for the CPC mode configuration:

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CPC mode
	
	1..<maxnoofuser>
	
	

	> CPC mode operation
	M
	
	BOOLEAN
	TRUE: CPC mode of operation allowed for the user

FALSE: CPC mode of operation not allowed for the user

	>> DTX cycle active T1
	M
	
	ENUMERATED (1, 4, 8, 16)
	DTX cycle at UE for light active periods during CPC mode (e.g. T1=4: UE transmits 1 sub-frame every 4 sub-frames; T1=1: UE transmits every sub-frame)

	>> DTX cycle inactive T2
	M
	
	ENUMERATED (1, 4, 8, 16)
	DTX cycle at UE for inactive periods (e.g. T2=4: UE transmits 1 sub-frame every 4 sub-frames; T2=1: UE transmits every sub-frame), T2>=T1

	>> DRX cycle R
	M
	
	ENUMERATED (1, 4, 8, 16)
	DRX cycle at UE (e.g. R=1: no DRX and UE listens continuously, R=4: UE listens every 4th sub-frame)

	>> HS-SCCH less operation
	M
	
	tbd
	parameters to configure HS-SCCH less operation e.g. HS-PDSCH channelization code

	>> CPC PC step size
	M
	
	INTEGER (1, 2 ,3)
	In dB (applicable in T1 and T2)

	>> CPC CQI cycle length, k2
	M
	
	INTEGER (0, 2, 8, 16, 32, 64, 128)
	in ms.

Modified CQI cycle length during traffic inactivity (T2).

Node B may order the UE to switch from the initial CQI reporting value k to the modified value k2 and back.

k2 shall be a multiple of T2.


Table 1 IE for CPC mode configuration

Similar information is signalled to UE by means of RRC signaling.
2.2 L1 signalling for the CPC
CPC mode is activated by Node B by means of the fast L1 signalling. It is proposed to use the new coded HS-SCCH channel ("HS-SCCH for CPC") for this purpose. This new HS-SCCH coding for CPC is depicted in Figure 1 and it is characterized as follows:
One unused code word from the first HS-SCCH slot is utilized for triggering the UE from/to Active state to/from CPC mode. In the following two HS-SCCH slots the CPC mode parameters can individually be switched on/off. Note: There is enough space to include further information if needed. 
The start time for the UE to autonomously apply T1 and T2 is explicitely given by this HS-SCCH signalling.
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Figure 1. HS-SCCH coding for CPC mode parameterization
3. Conclusions
Assuming the gating proposal will be selected for the UL, it is proposed to include the above mentioned improvements of the gating during the CR phase for the finalization of the WI Continuous Connectivity for Packet Data Users: Especially:
· L1 activation/deactivation by the Node B with RNC configured CPC parameters,
· to guarantee a stable IL PC a configurable PC step size for CPC should be considered and the usage of the UL DPCCH pre/postamble should be described in the standard,
· inclusion of CQI reporting reduction,
· HS-SCCH less operation should be modified to reduce blind detection effort.
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