Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #66
R1-112185
Athens, Greece, August, 22 - 26, 2011

Agenda Item:
5.4.1
Source: 
Huawei, HiSilicon
Title:  
Discussion on stand-alone HS-DPCCH
Document for:
Discussion

1 Introduction

Stand-alone HS-DPCCH is one of sub-feature of FE-RACH to improve downlink transmission. In RAN2#74 meeting, it is proposed to analyze technical complexity of methods and further merit analysis of stand-alone HS-DPCCH.
In this contribution, we try to analyse the possible solutions of stand-alone HS-DPCCH and make some proposals.
2 Discussion
2.1 Solution 1: Non-random access solution
In RAN1#52bis, stand-alone HS-DPCCH has ever been discussed in [1]. It proposes a method as follows:

· The NodeB sends an HS-SCCH order to the UE, indicating that it transmit HS-DPCCH along with DPCCH on the UL. In this order it also indicates the 5-bit E-DCH resource identity that the UE should use.
· The UE, in response to the HS-SCCH order, at some pre-determined time (will need to be specified) with respect to the time the HS-SCCH order was received on the DL, begins transmission of the DPCCH, followed by the HS-DPCCH.

The main intention of introducing the above mechanism is to reduce the power ramping time delay in HS-DPCCH feedback and the solution is quite simple. However, the non-random access solution may include the other time delay listed below:

· 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.
Except the time delay issues, the triggering mechanism also have some problems:
· In current specs, the HS-SCCH orders have been used for CPC, DC and 4C-HSDPA. And HS-SCCH order for 8C-HSDPA is discussing without conclusion. After the introduction of 8C-HSDPA, 5-bits resources for an HS-SCCH order are quite rare and RAN1 needs carefully evaluation to guarantee an efficient use of HS-SCCH order. 
· Before HS-DPCCH is established, the UE can not send feedback for Downlink data packets. For HS-SCCH miss detection case, the network will keep the assigned E-RACH resource for a period of time, which will degrade the resource utilisation.
2.2 Solution2: Random access solution
To get the common E-DCH resource uniquely, the UE should experience random access procedure and collision resolution procedure. After E-AGCH with UE E-RNTI, HS-DPCCH can be sent according to DL timing. 

To re-use the current mechanism, a random access solution is presented below:
Step 1: the Node B triggers some UE to establish HS-DPCCH channel for DL feedback.

In this step, the Node B only needs to send one bit indicator to the UE. 
Step 2: the UE will begin to perform E-RACH random access procedure to get the resource for stand-alone HS-DPCCH.
The random access procedure is the same as stated in 25.214. The only difference is that the random access procedure is triggered by Node B instead of uplink data transmission.
Step 3: After receiving “ACK” in AICH, the UE will start the collision resolution timer.

For collision resolution, UE should construct a virtual data packet (MAC-i PDU) to carry UE E-RNTI. And the virtual packet will be discarded in Node B-MAC after obtaining the E-RNTI in MAC-i header.

Step 4: when getting the E-RACH resource, the UE will send HS-DPCCH according to DL timing.
Compared with solution1, solution2 re-uses current procedure and has less standardization and implementation impact.
From time delay point of view, both solution 1 and solution 2 have the search and sync procedure. Except that solution 2 has a collision resolution phase, which depends on the E-AGCH scheduling. 
To avoid collision resolution, Node B can send reserved signature to UE in step1 which is quite similar as LTE random access. The reserved signature is used for stand-alone HS-DPCCH access only. With assigned signature, the UE can uniquely get the E-RACH resource after random access procedure. 
Based on the analysis above, both solution 1 and solution 2 have merits and drawbacks. So it is proposed that:

Proposal: RAN1 is kindly asked to discuss the two solutions above and corresponding limitations.
3 Conclusion

In this contribution we give the possible solutions for stand-alone HS-DPCCH. Both merits and drawbacks of these two solutions are analyzed and it is proposed that:
Proposal: RAN1 is kindly asked to discuss the two solutions above and corresponding limitations.
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