Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #75
R2-113931
Athens, Greece, August, 22 - 26, 2011

Agenda Item:
10.1.4
Source: 
Huawei, HiSilicon
Title:  
Discussion on the Solutions of Fallback to R99 PRACH
Document for:
Discussion

1 Introduction

In RAN#51 meeting, WI of Further Enhancements to CELL_FACH (FE-FACH) was approved. For Uplink related improvements, Fallback to R99 PRACH is considered [1]:

1. Uplink related improvements of resource utilization, throughput, latency and coverage

· Support concurrent deployment of 2ms and 10ms TTI in a cell

· Per-HARQ-process grants for 2ms TTI

· TTI alignment between CELL_FACH UEs and CELL_DCH UEs

· Fallback to R99 PRACH

· Preamble ramping procedure improvements

In RAN2#74 meeting, it has been agreed to introduce a scheme for fallback to R99-RACH in FE-FACH.
In this contribution, we will analyse the fallback to R99 scenario and give possible solutions of fallback to R99 PRACH.
2 Discussion
2.1 Scenario analyze

After Release 8, the random access procedure can be divided into two types: R99 PRACH and Enhanced RACH (E-RACH). These two types of random access have different procedure and merits. 

Both R99 PRACH and E-RACH should experience power ramping procedure and wait for feedback in AICH. The difference exists in data transmission and resource release phase. 

For R99 PRACH access, the UE can send uplink data packets directly after receiving “ACK” in AICH. The size of data packets should not exceed 360bits for one random access. And the UE will release the resource after the one TTI transmission immediately.

For E-RACH, UE has to send DPCCH firstly for inner loop power control before data transmission in E-DPDCH. The period is (1 + "Additional E-DCH transmission back off") * 10ms or (1 + "Additional E-DCH transmission back off") * 2ms, where "Additional E-DCH transmission back off" is from 0…15. After DPCCH/DPDCH data transmission, the timer for implicit release may be started for resource release. The implicit release timer can be (0, 8, 16, 24, 40, 80, 120) TTIs.
For small data packets (e.g. 360bits), the R99 PRACH has advantage in resource utilization and transmission delay without power control and resource release procedure. For large data packets, more than one R99 PRACH will be needed and E-RACH is therefore a better choice. Based on the analyses, it is proposed that:

Proposal 1: For small data packets that can be transmitted in one PRACH TTI, R99 PRACH should be used to improve resource utilization.
2.2 Possible solutions

From control node point of view, there are two possible solutions for fallback to R99:

· Node B based solution

In this solution, it is the Node B to indicate whether fallback to R99.
· UE/RNC based solution
UE decides whether to select R99 PRACH or E-RACH according to RNC signaling.

In the following part, we will analyze the two R99 PRACH fallback solutions.

2.2.1 Node B based solution
The procedure of Node B based solution is illustrated in Figure 1 below:
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Figure 1. Procedure of Node B based solution
Step 1: For uplink data transmission, the UE will perform E-RACH access at first;
Step 2: The Node B decides to assign the E-RACH resource or send fallback to R99 indicator;
Step 3: If the UE meets fallback criteria, the Node B will send the fallback to R99 indicator to the UE;
Step 4: After receiving the indicator in step 3, the UE will perform R99 PRACH access to send uplink data packets.

In the Node B based solution, there exist some problems:

· How can the Node B make the decision in step 2?

Firstly, the Node B should know whether the UE is fallback capable. The fallback indicator should only be sent to fallback capable UEs.
Secondly, the UE should be able to send the data packets in one RACH TTI. However, the Node B can not get this information to make the decision.

·  How can the Node B send the fallback indicator in step 3?
According to random access procedure, the indicator can be sent through AICH channel or new physical channel. Both of the options will lead to big impact to physical layer and RAN1 evaluation is needed.
2.2.2 UE/RNC based solution

The procedure of UE/RNC based solution is illustrated in Figure 2.
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Figure 2. Procedure of UE/RNC based solution
Step 1: According to E-RACH/R99 PRACH load and UE capability, RNC decides whether to signal the fallback to R99 criteria to UE. For example, RNC can send a threshold for the size of data packets.
Step 2: UE selects resource type depending on the criteria in step 1. 
UE will select R99 PRACH directly if the size of data packets is less than the threshold in step 1.

Step 3: UE performs R99 PRACH access to send uplink data packets.

As R99 PRACH has loss in robustness, E-RACH capable UE should also has the chance to send small data packets in some scenario. For example, there exists sufficient E-RACH resources for E-RACH capable UE and resource utilization is not so important. However, RNC can not get the E-RACH resource load information to adjust the fallback to R99 signaling at once.
According to the analysis, it can be seen than both Node B based solution and UE/RNC based solution has some restrictions. So it is proposed that

Proposal 2: RAN2 is kindly asked to take these two solutions into account.
3 Conclusion

In this contribution we analysed the scenario of fallback to R99 PRACH, and gave the possible solutions with analysis of each solution. 
Proposal 1: For small data packets that can be transmitted in one PRACH TTI, R99 PRACH should be used to improve resource utilization.
Proposal 2: RAN2 is kindly asked to take these two solutions into account.
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