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1
Introduction

The capability to operate on a shared or common resource on both the downlink and uplink in CELL_FACH state was introduced via the Enhanced CELL_FACH (Rel-7) and EUL in CELL_FACH (Rel-8) features. Furthermore, the DRX capability was introduced in CELL_FACH in Rel-8. A work item was approved in RAN#51 [1], for further enhancements to CELL_FACH. One such sub-feature listed therein is the following:

· Downlink related improvements of resource utilization, throughput, latency and coverage

· Stand-alone HS-DPCCH without ongoing E-DCH transmission
In this contribution, we would like to address open issues and confirm working assumptions on the design aspects for standalone HS-DPCCH in CELL_FACH
2. Mechanism for Downlink Triggered Standalone HS-DPCCH 
The mechanism for downlink triggered standalone HS-DPCCH should occur according to the following procedure:
1. NodeB sends an HS-SCCH trigger

2. The HS-SCCH trigger only contains an order to start an uplink PRACH preamble process. It does not contain the resource ID or signature for the PRACH preamble.

3.  A UL resource is assigned (as part of the EUL in CELL_FACH procedure) to the UE through E-AI as in Rel-8.

4. In the absence of uplink data, the UE sends an SI with E-RNTI in the header for collision resolution.

5. Collision resolution is performed as per Rel-8.

6. The UE can start sending HS-DPCCH with the first E-DCH transmission (the TTI in which the SI with E-RNTI was initially transmitted).That is, the UE does not have to wait until the end of collision resolution before starting HS-DPCCH. 

Therefore, it is proposed that the following working assumptions are agreed:

Proposal 1: Confirm the working assumption that the HS-SCCH order should not contain information about the common E-DCH resource
The motivation behind Proposal 1 is described in Section 2.2.

Proposal 2: Confirm the working assumption that for downlink triggered transmissions, collision resolution is performed as per Rel-8 with the exception that the UE can start sending HS-DPCCH with the first E-DCH transmission (the TTI in which the SI with E-RNTI was initially transmitted)
Additionally, the following is proposed:

Proposal 3: The HS-SCCH order shall not contain preferred signature(s)
The intention behind Proposal 3 is provided in Section 2.1.
2.1 Advantage of HS-SCCH order not indicating PRACH signature

It has been suggested that the HS-SCCH order that triggers the Standalone HS-DPCCH also contain the PRACH signature to be used by the UE. The intention is to reduce the latency of obtaining CQI at the NodeB by avoiding collision resolution. 
If collision resolution is to be avoided, then the existing PRACH signature space needs to be partitioned for DL triggered R11 UEs. The existing pool of 16 PRACH signatures has already been partitioned between R99 users, 10ms TTI CELL_FACH users and 2ms TTI CELL_FACH users. An additional partitioning of signature space has the disadvantage of increasing collisions for legacy R99 UEs as well as uplink triggered Rel8 and Rel11 UEs. 
Signaling of the PRACH signature as part of the HS-SCCH order also limits the number of UEs that can be simultaneously triggered on the downlink. For example, if only 1 signature is partitioned for DL triggered UEs; the NodeB can only trigger 1 UE on the downlink until a common E-DCH resource is allocated to this UE. If multiple UEs are triggered during this time with the same signature, the UEs will have to go through collision resolution thus defeating the purpose of signaling the signature. 

The latency contributed by collision resolution for DL triggered UEs can be avoided without the requirement of partitioning the PRACH signature space if the DL triggered UE starts sending HS-DPCCH with the first E-DCH transmission. In the case where multiple UEs were triggered on the DL, UEs will still need to go through collision resolution. 
The latency for when HS-DPCCH is sent with the first E-DCH is shown in Figure 1. The best case latency, on average, for the NodeB to obtain CQI information from the time the HS-SCCH was triggered, is 30.4ms. This is because HS-DPCCH can be transmitted before the conclusion of the collision resolution process. This is very useful in the case when the NodeB only triggers one user for HS-DPCCH in the timeframe indicated in Figure 1.In the case where the NodeB has triggered more than one UE, even with the transmission of HS-DPCCH before collision resolution, the triggered UEs cannot be identified uniquely. In this case, the NodeB would have to wait until the end of collision resolution, hence the worst case delay, on average, is 40ms. 
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Figure 1: Latency of HS-DPCCH 

2.2 Advantages of HS-SCCH order not indicating E-DCH resource 
There are two key advantages for the HS-SCCH order not indicating the E-DCH resource:

1. One important consideration for standalone HS-DPCCH is the interoperability of stand alone HS-DPCCH with concurrent deployment of 2ms and 10ms TTIs in a cell. Specifically, if the HS-SCCH order were to indicate a resource ID (or a PRACH signature index), its not clear as to which TTI value (2ms or 10ms) the UE should choose for the signaled resource ID. On the other hand, if the HS-SCCH order only triggers uplink transmission without an explicit resource ID indication, the UE can perform TTI selection before starting its PRACH process with its chosen TTI value. In other words, the procedure the UE follows for TTI selection is agnostic to stand alone HS-DPCCH. Hence, an HS-SCCH order which only contains a start uplink order simplifies interoperability of stand alone HS-DPCCH with concurrent deployment of 2ms and 10ms TTI in a cell.
2. If a resource is signaled with the HS-SCCH order, then the NodeB cannot utilize this resource for any other user other than the DL triggered user. So from the time the resource was signaled to the time HS-DPCCH is received at the NodeB from the downlink triggered UE, the resource cannot be used by any user. From Figure 1, the time the resource is blocked is anywhere from 30ms to 40ms. If the HS-SCCH order only contains the start uplink order, the resource blocking time is reduced to the time AICH is sent to the first HS-DPCCH is received. 
3. Termination of HS-DPCCH
In the previous RAN1 meeting, it was agreed that:

· 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.
While it may have been evident, the termination of the HS-DPCCH using explicit release was not captured in the agreements or the LS. We consider that explicit release as per Rel-8 also be used as a mechanism for the termination of the HS-DPCCH.

Proposal 4: Explicit Release of uplink resource is allowed
4. Conclusions

In this contribution, we have identified mechanisms for the operation of stand alone HS-DPCCH including; trigger, PRACH procedure and termination of HS-DPCCH. We propose the following for DL trigged HS-DPCCH:
Proposal 1: Confirm the working assumption that the HS-SCCH order should not contain information about the common E-DCH resource
Proposal 2: Confirm the working assumption that for downlink triggered transmissions, collision resolution is performed as per Rel-8 with the exception that the UE can start sending HS-DPCCH with the first E-DCH transmission (the TTI in which the SI with E-RNTI was initially transmitted)
Proposal 3: The HS-SCCH order shall not contain preferred signature(s)
Proposal 4: Explicit Release of uplink resource is allowed
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