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1 Introduction

In the standalone HS-DPCCH transmission in CELL_FACH sub-feature, the following was agreed in the previous RAN1#67 meeting:

· In case of HS-SCCH triggered transmissions the UE can use the common E-DCH resource if it has uplink data to transmit

· Existing PRACH preamble ramping procedure is reused to obtain common E-DCH resource

· It is FFS whether the UE should keep the same signature during the entire PRACH preamble ramping procedure

· For the case of implicit release, it is the view of RAN1 that the following additional conditions for restarting the timer Tb should be considered in case of downlink triggered transmission

· The timer Tb for standalone HS-DPCCH UE starts when the uplink DPCCH starts. 
· The timer Tb for standalone HS-DPCCH UE restarts if any MAC-ehs PDU is received or if TEBS<>0 while timer Tb is running as in Rel-8.
· In the absence of uplink data, UE sends SI with E-RNTI in the header for collision resolution as per Rel-8

This contribution will discuss some of these agreements in the context of providing HS-DPCCH feedback during inactive HS-DSCH period.

2 Discussions
Delay in obtaining HS-DPCCH feedback leads to conservative transport packet size and blind retransmissions due to the absence of CQI and ACK/NACK.  In [1], it is shown that significant gains can be achieved if HS-DPCCH feedback is available prior to every HS-DSCH transmission.  

The standalone HS-DPCCH transmission in CELL_FACH is triggered by HS-SCCH orders.  In order to achieve the gains, the HS-DPCCH feedback should be triggered prior to any HS-DSCH transmission.  One way of achieving this is to delay the HS-DSCH transmission in order to trigger HS-DPCCH feedback first.  However, this approach has the following drawbacks:
1) Initial packets are delayed even more than the delay that arises from the process of obtaining a common resource. Note that it may be necessary to wait for several CQI reports, not just one, e.g. to get an average prior to deciding on the transport block size;  this will further add to the delay in HS-DSCH transmission

2) In the (typical) case where the NB may schedule HS-DSCH packets to more than one UE, CQI may be used by the scheduler in selecting the UEs for HS-DSCH reception (e.g. the scheduler may favour UEs with good average CQI).  It is difficult to get CQI reports from a large number of UEs using HS-SCCH orders since the HS-SCCH resource is limited and the NB would need to send at least some of the orders sequentially.  Furthermore, there may not be sufficient common resource to carry HS-DPCCH feedback from a large number of UEs
3) Since CQI is not available for the HS-SCCH order and it was agreed that there is no acknowledgement for the HS-SCCH order, the order may need to be sent at high power in order to ensure it reaches the UE.  Alternatively, repetition of the HS-SCCH order may be used, but this futher adds to the delay.
4) HS-SCCH resource may not be available when needed

In order to avoid these drawbacks, it is desirable that HS-DPCCH feedback is available during inactive period (i.e. period without HS-DSCH transmission) similar to the case in CELL_DCH.  
The current HS-SCCH trigger allows the NB to trigger HS-DPCCH transmissions during this inactive period.  However this causes the following:
1) Continuous transmission of HS-DPCCH during inactive period consume UE battery power

2) Transmission of HS-DPCCH for extended duration holds up common resource that can be used for E-DCH transmission to serve user traffic

To address the first point on UE battery power, in [2] it is proposed to provide CQI during inactivity periods by transmitting HS-DPCCH in a DTX manner.  The DTX cycle can be managed similarly to that in CPC as shown in Figure 2.  The UE will start the initial transmission using the preamble ramping process as per existing procedure and transmit DPCCH prior to HS-DPCCH transmission after DTX for power control and channel sounding.  
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Figure 2: HS-DPCCH DTX
Proposal 1: Introduce DTX for HS-SCCH triggered HS-DPCCH transmissions in CELL_FACH

In order to enable HS-DPCCH transmission for a large number of UE, it is further proposed in [2] that the common resource is time multiplexed among different UEs performing DTX on HS-DPCCH.  This allows the common resource to be used efficiently. Note that in practice this simply means that the NodeB can signal a suitable time offset for the DTX cycle; if this signalling is provided, the time multiplexing can be managed invisibly to the UE.
Proposal 2: Provide signalling of a time offset for the DTX cycle to enable the common resource to be time multiplexed for triggered HS-DPCCH transmission among different UEs. 
It is agreed that during HS-DPCCH transmission, the UE is allowed to use the same resource to transmit E-DCH.  In CELL_DCH, the UE can exit DTX and resume continuous transmission on the same resource since the resource is dedicated.  However, for a time multiplexed common resource, the UE cannot switch to continuous transmission since it may clash with other UE that shares the same common resource.  The following options can be used:
· If DTX is configured and the UE needs to exit DTX, the UE releases the existing channel by signalling to the NB and reacquires an E-DCH common resource using the legacy procedure
· The UE transmits E-DCH in a DTX manner and the NB decides whether the UE should exit DTX (e.g. based on SI report).  If the NB decides that the UE should exit DTX, the NB redirects the UE to use another common resource that is not time multiplexed.

3 Conclusion
This contribution showed the benefits of having HS-DPCCH feedback during inactive period.  Although the current agreed HS-SCCH trigger allows for this, it is not efficient.  Hence the following is proposed:
Proposal 1: Introduce DTX for triggered HS-DPCCH transmission in CELL_FACH

Proposal 2: Provide signalling of a time offset for the DTX cycle to enable the common resource to be time multiplexed for triggered HS-DPCCH transmission among different UEs
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