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1 Introduction

In the previous RAN1#66bis meeting, the following was agreed for the standalone HS-DPCCH transmission in CELL_FACH:

· A standalone HS-DPCCH channel can be established based on conditions other than uplink data

· FFS whether it is standalone HS-DPCCH or whether it is the entire E-DCH channel

· The HS-DPCCH transmission is triggered by an HS-SCCH order.

· The HS-SCCH order is not explicitly ACK’ed on HS-DPCCH (unlike HS-SCCH orders in CELL_DCH).

· The information conveyed by the HS-SCCH order is FFS

· An E-DCH transmission is allowed to begin during an ongoing stand-alone HS-DPCCH transmission (assuming that the UE has a non-zero grant).

· The network uses the legacy procedure  to terminate HS-DPCCH/E-DCH (both implicit and explicit release).

· The condition for starting of the timer for implicit release is FFS

· If DC-HSDPA in CELL_FACH is supported, any potential impact of DC-HSDPA on stand-alone HS-DPCCH transmission is FFS

· It is FFS whether UE bypasses PRACH preamble ramping procedure

This contribution further discusses some of these agreements and open issues.

2 Discussions
It was shown in [1] that significant gains can be achieved if CQI is available for all HS-DSCH transmission in CELL_FACH compared to scenarios where there is a delay in getting a CQI after the first few HS-DSCH is transmitted.  It is agreed in the previous meeting to use HS-SCCH order to trigger standalone HS-DPCCH transmissions.  Hence, HS-SCCH order can be used to trigger for HS-DPCCH transmission prior to any HS-DSCH transmission.  
In order to achieve this, the NB can either delay each HS-DSCH transmission until it has triggered and obtained a CQI report, or it can try to predict the arrival of each HS-DSCH packet and trigger a CQI report early. 

If the NB delays each HS-DSCH transmission so that it can trigger for HS-DPCCH and obtain some CQI reports, the total delay will include the NB sending a HS-SCCH order, the UE going through the preamble and collision resolution phases and the NB obtaining X number of CQI reports as shown in Figure 1. Several CQI reports may be required to obtain an average (at the minimum X = 1 i.e. at least one CQI report).  The preamble and collision resolution phases introduce about 50 ms delay [1].  It should also be noted that there may be HS-DSCH packets for more than 1 UE and hence the NB may be unable to schedule a HS-DSCH transmission to a UE immediately after obtaining a CQI, for example, the NB may decide to schedule the packet to another UE with a better CQI and the UE that is not scheduled may be required to go through the preamble and collision resolution phases again when the NB considers to schedule a packet to it in the near future (i.e. the delay can be compounded).   Furthermore, there may not be HS-SCCH resource when the NB wishes to send a HS-DSCH and this can add to the delay.  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.  Repetition of the HS-SCCH order may be required which also adds to the delay.  The delay in obtaining the CQI for the first few HS-DSCH transmissions may still provide a gain compared to that in Rel-8 HS-DPCCH transmissions.  However, this is not a desirable mode of operation for the scheduler.
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Figure 1: Delay in HS-DSCH transmission

Alternatively, the NB can attempt to predict when the next HS-DSCH traffic will arrive and triggers HS-DPCCH transmissions based on past knowledge of traffic activity.  For example, the NB can set an internal timer to trigger a CQI report when a certain time has elapsed since the last HS-DSCH transmission.  This could reduce the delay of the first HS-DSCH transmission of a burst (for HS-DSCH transmission after a very long inactivity, a delay is still required in order to obtain a CQI).  An example traffic that can be predictive is VoIP traffic.  This will remove any HS-DSCH transmission delay but cost E-DCH resources to be occupied longer and add to UE battery consumption.
The choice between these methods, i.e., HS-DSCH delay or a predictive HS-DPCCH transmission, is up to the NB implementation and may not be exclusive.  Regardless of which method is chosen, the specifications should allow for these methods to be used efficiently and with as small a delay as possible.  We will look into possible ways to enable these implementations to work efficiently.

2.1.1 Collision Resolution

If the first method (delaying HS-DSCH transmission to await CQI) is used (e.g. in order to minimise the uplink overhead), the delay in obtaining an uplink resource for HS-DPCCH transmission should be minimised.  In [2], it is proposed that the UE bypasses the preamble phase by including the index to the common resource within the HS-SCCH order itself.  This theoretically removes both the preamble and collision resolution phases.  However, the UE still requires to be synchronised and achieve the right transmission power in order to transmit the HS-DPCCH.  It is argued in [3] that by passing the preamble phase does not reduce the preamble delay but introduces extra complexity at the NB in detecting for of DPCCH.  We agree with the analysis in [3] and also believe that the existing preamble procedures cannot be bypassed.
Proposal 1: The PRACH preamble power ramping procedure is reused in obtaining the 1st common uplink resource for HS-DPCCH transmission.
Nevertheless, it could be possible to avoid the collision resolution phase while retaining the preamble power ramping, for example:
1) Reserve a set of preamble signatures for standalone HS-DPCCH, and include the index to the preamble signature that the UE shall use within the HS-SCCH order that triggers the HS-DPCCH transmission.  The drawback of this method is that it would reduce the amount of preamble signature space for uplink accesses since some preamble signatures need to be reserved.
2) Include the index to the common resource in the HS-SCCH order to the UE and the UE goes through the preamble phase corresponding to that common resource index.  In this case, other UEs may randomly pick the same preamble as the one corresponding to that ordered by the HS-SCCH.   The UE to which the HS-SCCH order is sent will transmit HS-DPCCH after completing the preamble phase, while any other UEs using the same preamble signature will not transmit HS-DPCCH (but only E-DCH).  Hence, the NB upon detecting HS-DPCCH can resolve the contention by detecting the HS-DPCCH and E-DCH in parallel, and can still send the E-AGCH with the targeted E-RNTI (i.e. the UE ordered to transmit HS-DPCCH).  Collision of DPCCH can still occur and can be avoided if the NB indicates a different resource index in the AICH/EAI to the one in the HS-SCCH order.  Here the UE receiving the order will ignore the resource index signalled in AICH/EAI and uses only the resource index indicated in the HS-SCCH order.  Meanwhile the other UEs would use the legacy method and use the resource index indicated in the AICH/EAI.  This method does not avoid collision resolution but allows the UE to transmit HS-DPCCH after the preamble phase.  Also, there is no need to reserve any preamble signatures.
3) Embed an E-RNTI (or H-RNTI) in the HS-DPCCH message.  This does not avoid contention resolution but it allows HS-DPCCH to be transmitted right after the preamble phase.  Since the NB reserves the resource (e.g. by means of including the resource index in the HS-SCCH order), the NB would responds with an E-AGCH to end the contention resolution upon detecting the first HS-DPCCH
Proposal 2: Discuss methods to avoid or speed up the collision resolution phase.
2.1.2 CQI Feedback Cycle

If the NB is using the predictive HS-DPCCH transmission method, CQI is provided during inactivity period between two bursts of HS-DSCH.  During these inactivity periods, the uplink resource is being held by the UE, and also the continuous transmission of HS-DPCCH can have an impact on UE battery life.  This can be alleviated by having a longer CQI feedback cycle, and for the time between CQI reports the UE uses DTX.  The length of the CQI cycle can be configured by the network by broadcasting (e.g. extending the range of CQI feedback cycle in the “Measurement Feedback Info” IE) or via dedicated signalling (e.g. in the HS-SCCH order).  During the period where HS-DPCCH transmission is DTXed, the NB can allocate this resource for other UE.  The DTX cycle can be managed similarly to that in CPC where the UE transmits DPCCH prior to HS-DPCCH (or E-DCH) transmission.  An example of this is shown in Figure 2.
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Figure 2: HS-DPCCH DTX
Proposal 3: Introduce long CQI feedback cycle for use during inactivity period between HS-DSCH bursts and allow CQI feedback cycle to be configured differently when HS-DSCH is not being received compared to when HS-DSCH is being received.
Proposal 4: Allow HS-DPCCH transmission to be DTXed during period when HS-DSCH is not being received
3 Conclusion
This contribution further discusses the standalone HS-DPCCH transmission.  Two methods were identified to provide CQI for every HS-DSCH transmission and both of these methods can be implemented at the NB.  However, it is desirable that the standards should allow these methods to be used efficiently.  Hence, the following are proposed:
Proposal 1: The PRACH preamble power ramping procedure is reused in obtaining the 1st common uplink resource for HS-DPCCH transmission.

Proposal 2: Discuss collision resolution avoidance methods if the preamble phase is maintained in accessing an uplink common resource.
Proposal 3: Introduce long CQI feedback cycle for use during inactivity period between HS-DSCH bursts and allow CQI feedback cycle to be configured differently when HS-DSCH is not being received compared to when HS-DSCH is being received.
Proposal 4: Allow HS-DPCCH transmission to be DTXed during period when HS-DSCH is not being received
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