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1 Introduction

Stand-alone HS-DPCCH is one of the sub-features for FE-RACH to improve downlink transmission. In RAN2#75 meeting, it was concluded that RAN2 focus on the technical complexity and different mechanisms of stand-alone HS-DPCCH.
In this contribution, we try to analyse the possible solutions of stand-alone HS-DPCCH.
2 Discussion
According to whether random access procedure exists or not, the stand-alone HS-DPCCH feedback solution can be divided into two types: random access based and non-random access based. 
· Non-random access solution

In this solution, the UE skips the random access procedure and relies on inner loop power control to achieve sync with the Node B. However, the Node B can hardly capture the UL timing of UE at the beginning of DPCCH transmission without propagation delay information. This will introduce unexpected searching time. 

From the UE side, it will cost more time to achieve sync with Node B without suitable power level through power ramping procedure. This will introduce additional sync time.

· Random access solution

In Rel8, the UE can only send HS-DPCCH after having common E-DCH resource through random access procedure. So the random access solution can re-use current procedure and has less standardization and implementation impact.

Proposal 1: From complexity point of view, random access procedure should be kept in stand-alone HS-DPCCH feedback solution.
The complete stand-alone HS-DPCCH procedure includes the following steps:
· Triggering of HS-DPCCH establishment
In RAN#51, stand-alone HS-DPCCH is defined as HS-DPCCH transmission without ongoing E-DCH transmission. As the UE can not know the arriving time of downlink data packets, it is impossible for the UE to setup HS-DPCCH automatically.
· Establishment of HS-DPCCH
In this step, the UE should get resource for HS-DPCCH transmission. The step may include random access, power control, and 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

This step can improve resource utilisation and capacity of the cell.
2.1 Triggering of HS-DPCCH establishment
In this procedure, the Node B will send the triggering information to UE for HS-DPCCH establishment. The triggering information can be carried by any downlink physical channel e.g. HS-SCCH, E-AGCH. 

The triggering information can be:
· Triggering indicator
· HS-DPCCH resource index
· Random access signature

For triggering indicator, at most 1 bit will be occupied for HS-DPCCH establishment triggering. After receiving the indicator, the UE will select a signature and perform random access procedure for HS-DPCCH resource. And then it is the power control, synchronisation and collision resolution procedure for HS-DPCCH establishment. So the latency might be long if the random access or collision resolution failed, since the UE should begin the procedure again or downlink data transmission will not follow the HS-DPCCH feedback.
If HS-DPCCH resource 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. That is to say, random access signature is also needed to identify a UE. In this case, at most 9 bits space are needed if 32 resources and 16 signatures existing. Another point is, if there is miss detection of HS-SCCH, the reserved resource will be kept for long time and no UE can occupy this resource.
To occupy less space of physical channel, only random access signature can be signalled. The random access signatures are reserved for HS-DPCCH setup and UEs to perform random access for uplink data transmission can not select the reserved signatures. After detecting the signature, the Node B can assign resource to UE through E-AI if default resource of this signature does not exist. This solution can skip collision resolution procedure as Node B can only indicate the signature to unique UE.
From latency and complexity point of view, it can be seen that only random access signature is enough for triggering procedure.
Proposal 2: The network should indicate reserved random access signature to the stand alone HS-DPCCH capable UE.
2.2 Establishment of HS-DPCCH

After the triggering of HS-DPCCH establishment, the UE will perform random access procedure using signalled signature. The Node B sends ‘ACK’ in AICH for default resource or E-AI to assign resource after detecting the signature. And the DPCCH will be send using the resource for power control and synchronisation. At last, HS-DPCCH transmission begins according to timing between DPCCH and HS-DPCCH.

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 3: HS-DPCCH resources share the same pool with the common E-DCH resources broadcasted in the cell. 
2.3 Transmission of HS-DPCCH

In common E-DCH system info, HS-DPCCH configuration is included in Measurement Feedback Info and Uplink DPCH power control info for Common E-DCH. Based on Node B scheduling and the configuration, HS-DPCCH transmission can be performed correctly.
During HS-DPCCH transmission, the Node B can detect E-DPDCH/E-DPCCH continuously for uplink data packets transmission in this resource. To save energy of Node B, DRX scheme for E-DPCH/E-DPCCH detection can be defined. The Node B will detect E-DPDCH/DPCCH during DRX on period.

2.4 Release of HS-DPCCH resource

With the presence of smart phone, more and more UE may stay in CELL_FACH state while the HS-DPCCH resources are limited. Efficient HS-DPCCH resource release procedure can improve the capacity of CELL_FACH.
For common E-DCH resource release, implicit and explicit resource release has been defined. For implicit release, the UE will send SI (=0) after expiration of E-DCH transmission continuation back off timer and release the occupied resource. Both downlink and uplink data transmission can restart the timer. For explicit resource release, the Node B will send E-AGCH for resource release at any time after collision resolution. 

When HS-DPCCH resources share the same pool with common E-DCH resource, the resource release mechanism can also be used efficiently.

Proposal 4: Common E-DCH resource release mechanism should be reused in HS-DPCCH resource release procedure.
3 Conclusion

In this contribution we analyse the possible solutions for stand-alone HS-DPCCH. And the following is proposed:
Proposal 1: From complexity point of view, random access procedure should be kept in stand-alone HS-DPCCH feedback solution.

Proposal 2: The network should indicate reserved random access signature to the stand alone HS-DPCCH capable UE.
Proposal 3: HS-DPCCH resources share the same pool with the common E-DCH resources broadcasted in the cell. 
Proposal 4: Common E-DCH resource release mechanism should be reused in HS-DPCCH resource release procedure.
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