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1. Introduction

In RAN1#66bis meeting, the issues on standalone HS-DPCCH in CELL-FACH were discussed, and the following agreements were made [1].

· 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
In this document, the procedure of standalone HS-DPCCH is further discussed. And some issues that have not been decided are focused on. 
2. Discussion
The complete stand-alone HS-DPCCH procedure includes the following steps:

· Triggering of HS-DPCCH establishment

In RAN1#66bis, it was agreed that the HS-DPCCH transmission is triggered by an HS-SCCH order. The HS-SCCH order can convey common E-DCH resource index or signature information. 
· Establishment of HS-DPCCH
In this step, the UE should get resource for HS-DPCCH transmission. The step may include preamble ramping, synchronisation and collision resolution, which depends on the triggering step.

· Transmission of HS-DPCCH
This step includes HS-DPCCH transmission and may also include E-DCH transmission procedure if the UE has uplink data to transmit.

· Release of HS-DPCCH

When HS-DSCH transmission is finished, and there is no ongoing uplink data transmission, the resource for HS-DPCCH will be released to improve resource utilisation and capacity of the cell.
2.1 Triggering and establishment of HS-DPCCH 
The HS-SCCH order was agreed to trigger the standalone HS-DPCCH access procedure [1]. When UE receives the HS-SCCH order, it may go through PRACH preamble ramping and collision resolution procedures. Considering the reduction of access delay, the PRACH preamble ramping and collision resolution procedures were proposed to be bypassed in [2]. In [3], it was proved that the delay to get CQI is equivalent for the standalone HS-DPCCH access procedures with and without PRACH preamble ramping. And the detection of DPCCH can bring additional implementation complexity and cost. Also preserving PRACH preamble ramping procedure can reuse the legacy implementation. 
Proposal 1: The UE shall go through PRACH preamble ramping procedure during standalone HS-DPCCH procedure.
The collision resolution procedure can introduce about 6ms access delay [2]. Since the Node B can use HS-SCCH order to trigger standalone HS-DPCCH, some control information can be carried on the HS-SCCH order to allow UE bypassing collision resolution procedure. The HS-SCCH order can convey the following control information.

· Case 1: Common E-DCH resource index
· Case 2: PRACH preamble signature
· Case 3: Common E-DCH resource index and PRACH preamble signature
If only common E-DCH resource index is included, UE will perform random access using randomly selected signature. After receiving ‘ACK’ in AICH, the UE will send DPCCH with the indicated HS-DPCCH resource. However, the Node B may indicate another resource to the UE or reject the access as it can not identify the UE. One way to solve this problem is to reserve some random access signature for the random access triggered by Node B for standalone HS-DPCCH. However, the collision resolution remains needed since the UE will randomly select signature in the reserved signature set. On the other hand, if common E-DCH resource index is sent to UE by Node B, Node B should reserve the indicated resource for the UE for a time period. If the HS-SCCH order is missed, the indicated resource will be reserved until the time period passes and no other UE can occupy this resource.
If only PRACH preamble signature is included, UE will perform random access using indicated signature. When Node B detects the indicated signature, it will send ‘ACK’ and indicate common E-DCH resource to the UE through AICH as legacy way. In order to allow UE bypassing the collision resolution, the network should reserve some signatures for the stand alone HS-DPCCH capable UE. This solution can skip collision resolution procedure as Node B can only indicate the signature to unique UE.
It is not necessary to indicate common E-DCH resource index and PRACH preamble signature simultaneously. This case can not bring additional delay reduction compared to the case of only indicating PRACH preamble signature. Also, in this case, at most 9 bits space are needed if 32 resources and 16 signatures existing, which is difficulty for HS-SCCH order design. 
As discussed above, all cases need to reserve signatures for the stand alone HS-DPCCH capable UE. Case 1 can not help UE skipping collision resolution procedure. Case 3 will inform unnecessary overhead in the HS-SCCH order. So case 2 is an appropriate way for Node B triggered stand alone HS-DPCCH access. 
Proposal 2: Some random access signatures are reserved and signalled by RRC for the standalone HS-DPCCH capable UE.
Proposal 3: Only the signature is informed to the UE through HS-SCCH order when Node B triggers the standalone HS-DPCCH access procedure.
In the HS-DPCCH establishment procedure, the HS-DPCCH resource can be common E-DCH resource in current spec or resource only for HS-DPCCH feedback. 

Resource only for HS-DPCCH feedback may not need E-AGCH/E-HICH/E-RGCH/E-DPDCH/E-DPCCH/E-DCH MAC-d flow configuration. This may save some downlink channel resource. However, it is quite usual to send uplink data during HS-DPCCH feedback procedure. If HS-DPCCH feedback only resource is configured, no uplink data transmission is supported and new random access procedure is needed, which may lead to downlink data transmission interrupted. 

Based on the analysis above, it is proposed that:

Proposal 4: Standalone HS-DPCCH resources share the same pool with the common E-DCH resources broadcasted in the cell.
2.2 Transmission of HS-DPCCH
It is agreed that an E-DCH transmission is allowed to begin during an ongoing stand-alone HS-DPCCH transmission [1]. A common E-DCH resource is assigned to UE when UE calls for standalone HS-DPCCH. No new random access procedure is needed when UE has uplink data to transmit. 
2.3 Release of HS-DPCCH resource
It is agreed that the network uses the legacy procedure to terminate HS-DPCCH/E-DCH (both implicit and explicit release) [1]. For the explicit way, the Node B may send an explicit resource release via E-AGCH. For the implicit way, in release 8, the timer Tb is used for implicit release. The conditions of starting and restarting the timer Tb are as follows.

· The timer Tb starts when TEBS is 0 byte and the last generated MAC-i PDU with higher layer data is provided with the PHY-data-REQ primitive to the physical layer for transmission.
· The timer Tb restarts if any MAC-ehs PDU is received or if TEBS<>0 while timer Tb is running.
For the case of standalone HS-DPCCH, if there is always no uplink data to transmit during HS-DPCCH transmission, the condition of starting the timer Tb will not be satisfied. The resource can not be released based on the starting and expiry of timer Tb. So the condition for starting the timer Tb needs to be changed for Rel.11 standalone HS-DPCCH. The current conditions for restarting the timer Tb do not need to be changed, as both downlink and uplink data transmission have been considered for the expiry of timer Tb. The UE will send SI (=0) after the expiry of timer Tb and release the occupied resource. 
The following new conditions are preferred. 
· The timer Tb starts when TEBS is 0 byte and uplink DPCCH starts. 
· The timer Tb restarts if any MAC-ehs PDU is received or if TEBS<>0 while timer Tb is running. (The same as in Rel.8)
Proposal 5: The timer Tb for standalone HS-DPCCH UE starts when TEBS is 0 byte and uplink DPCCH starts. 
Proposal 6: 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. 
3. Conclusion
In this contribution, the procedure of standalone HS-DPCCH is discussed and it is proposed:
Proposal 1: The UE shall go through PRACH preamble ramping procedure during standalone HS-DPCCH procedure.

Proposal 2: Some random access signatures are reserved and signalled by RRC for the standalone HS-DPCCH capable UE.
Proposal 3: Only the signature is informed to the UE through HS-SCCH order when Node B triggers the standalone HS-DPCCH access procedure.
Proposal 4: Standalone HS-DPCCH resources share the same pool with the common E-DCH resources broadcasted in the cell.
Proposal 5: The timer Tb for standalone HS-DPCCH UE starts when TEBS is 0 byte and uplink DPCCH starts. 
Proposal 6: 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.
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