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1
Introduction

This document reiterates the basic uplink DPCCH gating concept and proposes a framework for operating the Continuous Connectivity for Packet Data Users feature assuming that the feature adopts the uplink DPCCH gating and downlink DRX techniques as described in [1]. A CQI reporting modification is also considered
2
Definitions

The ConCon mode is a configuration of the CELL_DCH state where the resources are allocated (e.g., F-DPCH, PDP context,…) but where only a subset of UL and DL sub-frames are used. This subset is sufficient for the light exchange of data or during inactive data transfer periods. The UE can revert to the full use of UL sub-frames autonomously and instantaneously. The Node B has a fast mechanism to revert to the full use of DL sub-frames.
In the following, “Active” will refer to the operation of the HSPA channels as defined in Rel-6.  
3
Transition in and out of the ConCon mode 
 Figure 1 shows the DTX and DRX operations while in the ConCon mode.

3.1
Active ( ConCon mode 

The trigger to go from an Active to a ConCon mode could be: 
· Light traffic load of user data

· Lack of user data activity
UTRAN knows the UE data activity on:
· DL: status of UE’s data queue
· UL: reception of UE’s data, buffer status reports 
To share a common view of the UE’s connection, the RNC will command the UE to enter the ConCon mode. The RNC commands the UE to transition to the ConCon mode while specifying the ConCon parameters. 
3.2
ConCon mode ( Active
The reasons to go from a ConCon mode to Active are: 
· Increase in the required DL/UL PHY resources to transport user data on DL or UL. .
· The system is congested and the scheduler performance is enhanced when there are no restrictions on the use of sub-frames on the DL. Battery life is sacrificed for a better system performance.

To share a common view of the UE’s connection, the RNC will command the UE to be on Active mode.
4
The ConCon mode
4.1
Operation 

For a simple robust design:
· The RNC sets the ConCon configuration for the UE at call setup with:

· 2 DTX schemes defined by T1 and T2, with T1<=T2.

· 1 DRX operation scheme defined by R, with R<=T2. 
· An uplink E-DCH transmission start time restriction parameter, or a flag defining that E-DCH transmission start time restriction is active and the timing is based on T1 and/or T2.
· A timer for inactivity to change from T1 to T2

· Offset to stagger the UE’s across the possible sub-frames. Note: it is FFS if the offset could be defined as slots (not subframes) to enable 1 or 2 slots pattern defined preamble with restricted E-DCH transmission start times. 
· The UE can transition autonomously between the two DTX modes.
· The UE is allowed to DRX or not using orders #1 and #2, i.e., L1/L2 fast signaling (single bit) for enabling/disabling DRX (when configured by RNC). Note: UE is not required to DRX, but it is allowed to DRX by restricting the DL transmission times. 
· T1, T2 and R define “enabled sub-frames” patterns that start at the sub-frame where the configuration was effective. This start time is given explicitly in the message. 
· DTX and DRX can be jointly parameterized to optimize the UE battery savings
· When the UE is in the process of transmitting data (i.e. there is pending retransmission on at least one HARQ process or there is data in a buffer waiting for transmission), the UE shall transmit at least DPCCH and HS-DPCCH (CQI) on T1 enabled sub-frames. The UE is allowed to start transmissions either on a pre-configured sub-frame (it is FFS, if T1-enabled sub-frame or otherwise (on MAC) configured TTI would be defined) and continue any number of subsequent back to back sub-frames or on any sub-frame, depending on the configuration. Note: it is FFS if the transmissions would need to be contiguous or if there would be a timer for inactivity period.
· When the UE does not have any data to transmit (i.e. there are no pending retransmissions on HARQ processes and there is no data in a buffer waiting for transmission), the UE shall transmit DPCCH and HS-DPCCH (CQI) on T2 enabled sub-frames. The UE is allowed to start transmission either on a pre-configured sub-frame (it is FFS, if T2-enabled or otherwise (on MAC) configured TTI would be defined) or on any sub-frame, depending on the configuration.
· The UE shall DTX if it does not have any data to transmit and when no DPCCH or HS-DPCCH transmission is defined. 
· UTRAN knows the minimum set of enabled slots 

· Minimizes impact of DPCCH search at the Node B
Figure 1 shows the transitions between the different operating rules.
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Figure 1. ConCon operation.

4.3
DTX (T1) ( DTX (T2)

Whenever there are no pending retransmissions on any HARQ processes and there is no data in a buffer waiting for transmission , the UE shall transmit DPCCH and HS-DPCCH (CQI) on T2-enabled sub-frames. The transition from using T1 to using T2 may take place either immediately after the abovementioned criteria is fulfilled, or after e.g. N TTIs of E-DCH inactivity.
4.4
DTX (T2) ( DTX (T1)
Whenever the UE transmits one E-DCH TTI it shall continue by transmitting DPCCH and HS-DPCCH (CQI) in T1-enabled sub-frames (i.e. either continue using T1, or transition from using T2 to using T1). The UE can use subsequent sub-frames for E-DCH transmission as long as its transmission is contiguous and in addition the pending retransmissions can be done in the corresponding HARQ process sub-frames.
4.5
NO DRX ( DRX (R)
The trigger to allow DRXing could be: 

· Light traffic load of DL user data

· Lack of user data activity

Contrary to DTX, the DRX operation needs to be synchronized between the Node B and the UE. To share a common view of the UE’s DRX, the Node B will command the UE to enter the DRX mode using a L1 order #1. The UE will be able to ignore DL sub-frames that are not R enabled. Note: The DRX configuration (DRX enabling enabled or not) is done by the RNC. The same enabling (but not Node command?) could be used also to enable E-DCH transmission start time restrictions?
4.6
DRX (R) ( NO DRX
The trigger to stop DRXing could be: 

· Heavy traffic load of user data

· Heavy cell load
· Soft handover

The Node B will command the UE to exit the DRX mode using a L1 order #2. The UE will have to decode every HS-SCCH sub-frame thereafter. It could also be defined, that the DRX would be always disabled during SHO and thus, no command from Node B would be needed in that case. Note: The DRX configuration (DRX enabling enabled or not) is done by the RNC. The same enabling (but not Node B command?) could be used also to enable/disable E-DCH transmission start time restrictions?
5
Conclusions
A basic framework for operating UL DPCCH gating with DL DRX with the consideration to CQI reporting modification was made. This framework is proposed to be taken as basis for defining the Continuous Connectivity for Packet Data Users feature.
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