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Discussion
1. Introduction

In RAN1 #67 meeting, the issues on standalone HS-DPCCH in CELL-FACH were discussed and the following agreement and working assumptions were made [1].

Agreements
· 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
Working assumption
· The HS-SCCH order should not contain information about the common E-DCH resource 

· Consider further whether HS-SCCH order to contain preferred signature(s) 

· RAN1 is of the view that it shall be possible to signal, e.g. in SIB, a separate set of signatures for downlink triggered access

· It is up to the network implementation whether the signature set for uplink and downlink triggered access is overlapping 

· 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)

· It is still FFS whether a contention free solution, e.g. based on the presence of HS-DPCCH, will be specified in Rel-11
· It is FFS whether the UE can start sending HS-DPCCH with the first E-DCH transmission for uplink triggered transmissions in Rel-11
In this document, the procedure of standalone HS-DPCCH and the above yellow highlighted FFS are further discussed.
2. Discussion
2.1 Procedure of standalone HS-DPCCH
It was agreed that in the absence of uplink data, UE sends SI with E-RNTI in the header for collision resolution as per Rel-8. The collision resolution procedure can introduce at least 6ms delay [2]. If the cases of E-AGCH scheduling, miss detecting and wrongly decoded are considered, the collision resolution procedure will last longer. For the HS-SCCH ordered common E-DCH access, the ACK/NACK and CQI are desired to be available as soon as possible. A contention free solution is desired to be specified to eliminate the delay of collision resolution procedure.
The detection of HS-DPCCH is not reliable to determine that the common E-DCH resource has been assigned to the downlink triggered UE successfully and no other UE occupies the same resource. If a contention free solution is desired, it is necessary to make sure that a common E-DCH resource is assigned to only the triggered UE. Node B assigns the common E-DCH resource to a UE only based on the detected preamble signature. If the signature is common for uplink and downlink triggered access, the collision resolution will be needed. If the signature is dedicated for downlink triggered access, the collision resolution will not be necessarily performed. 
It is assumed that it is up to the network implementation whether the signature set for uplink and downlink triggered access is overlapping. So if the signature set for uplink and downlink triggered access is configured not overlapping, a contention free solution is allowed for downlink triggered access to reduce access delay. Node B can make the choice whether to trigger a contention free access for a UE. 
· If Node B wants to trigger a contention free access, it can choose a preferred signature from the signature set for downlink triggered access which is dedicated and does not overlap the signature set for uplink triggered access. The HS-SCCH order contains the preferred signature for downlink triggered access of a UE. The UE should keep the informed signature during the entire PRACH preamble ramping procedure. The access procedure is shown in figure 1. 
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Figure 1: Contention free solution, HS-SCCH order containing dedicated signature
· If Node B wants to trigger a access with collision resolution, the HS-SCCH order can contain either a preferred signature from the signature set for downlink triggered access which is common and overlaps the signature set for uplink triggered access, or only a command triggering access. Correspondingly, the UE can either use informed signature or randomly select a signature from the overlapping signature set. The access procedures are shown in figure 2 and 3 respectively. 
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Figure 2: Solution with collision resolution, HS-SCCH order containing common signature
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Figure 3: Solution with collision resolution, HS-SCCH order not containing signature
Another solution to eliminate the delay of collision resolution procedure is to allow the UE to start sending HS-DPCCH with the first E-DCH transmission for downlink triggered transmissions. For the contention free access, it is natural that the UE can start sending HS-DPCCH with the first E-DCH transmission. However, for the access requiring collision resolution, if it is allowed for UE to start sending HS-DPCCH before collision resolution completes, it should be ensured that only one downlink triggered UE uses the resource and sends the HS-DPCCH. Otherwise, the collision may happen for the HS-DPCCH transmission before collision resolution completes. If the signature is not included in the HS-SCCH order, as shown in figure 3, the UE will randomly select a signature, which may be also selected by another UE triggered by HS-SCCH order. In this case, if it is allowed for UE to start sending HS-DPCCH before collision resolution completes, in order to avoid the collision of HS-DPCCH transmission, Node B can trigger only one UE for standalone HS-DPCCH at a time. Before the UE’s collision resolution completes, Node B can not trigger another one. This restriction will introduce additional delay for standalone HS-DPCCH. However, this can be solved by also including a preferred signature in the HS-SCCH order for triggering the access requiring collision resolution, as shown in figure 2. It means that the indicated signature will be simultaneously used by only one UE’s access triggered by Node B. Node B can simultaneously trigger several UEs’ access with different signatures included in the HS-SCCH orders respectively. 
As discussed above, including the signature in the HS-SCCH order will help eliminating the delay of collision resolution procedure, either for the contention free access, or for the access requiring collision resolution. This is illustrated in figure 1-3. 
Proposal 1: The signature is contained in the HS-SCCH order to trigger the standalone HS-DPCCH access procedure.

2.2 TTI selection for standalone HS-DPCCH
It was agreed in RAN1 #67 meeting that in case of HS-SCCH triggered transmissions the UE can use the common E-DCH resource if it has uplink data to transmit. Normally the UL RLC ACK/NACK will be transmitted after the downlink data on the common E-DCH resources since typical CELL_FACH services are over AM RLC RBs. It is believed that there are many services that are triggered firstly through downlink in CELL_FACH, e.g. the response of a HTTP request or website download. So allowing the UE to select TTI type in such scenario is also important to enlarge the benefit of concurrent support of 2ms/10ms TTI in CELL_FACH state.
Proposal 2: Allow the UE to select TTI type when it initiates the random access procedure triggered by HS-SCCH order. The Node B can also override the selected TTI.

The signatures dedicated to E-DCH are further split to 2 sets for 2ms and 10ms TTI respectively. UE will determine the TTI and select the corresponding signature for enhanced uplink access triggered by uplink data. To support the TTI selection in case of standalone HS-DPCCH access, a straightforward solution could be to allow the Node B to indicate two reserved signatures to the UE, which correspond to two different TTI type. Thus the UE can choose the one according to its selected TTI type. There are 8 unused bits in the HS-SCCH order to indicate the two signatures in CELL-FACH. Also, every two signatures dedicated to 2ms and 10ms TTI respectively can be bound together. Only one of the bound two signatures can be contained in the HS-SCCH order. UE can derive the two signatures by the predefined bound relation. 
Proposal 3: Two signatures dedicated to 2ms and 10ms TTI E-DCH respectively are indicated through the HS-SCCH order when triggering the standalone HS-DPCCH access procedure. UE can determine the TTI and select the indicated corresponding signature for preamble ramping procedure. 
3. Conclusion
In this contribution, the procedure of standalone HS-DPCCH is discussed and it is proposed:
Proposal 1: The signature is contained in the HS-SCCH order to trigger the standalone HS-DPCCH access procedure.
Proposal 2: Allowing the UE to select TTI type for uplink data transmission during the triggering of standalone HS-DPCCH procedure in CELL_FACH state. The Node B can also re-write the selected TTI.
Proposal 3: Two signatures dedicated to 2ms and 10ms TTI E-DCH respectively are indicated through the HS-SCCH order when triggering the standalone HS-DPCCH access procedure. UE can determine the TTI and select the indicated corresponding signature for preamble ramping procedure.
References
[1] Draft Report WG1#67_v010
[2] R1-112680, Physical channels and procedures to support standalone HS-DPCCH in CELL_FACH, QUALCOMM Incorporated
