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1 Introduction

In RAN#65, the study item on Small Data Transmission Enhancements for UMTS was approved [1], One of its objectives is to consider extended DRX cycle as potential power saving solutions:
· Signalling optimizations to support massive number of devices and/or optimize small packet transmission (for example control signalling overhead reduction) (RAN2, RAN1)
In RAN1#80 ([2]), an uplink optimization scheme was presented to improve the procedure of setting the initial UE power of the PRACH preamble [3] and the conclusion was as following:
· It is RAN1 opinion that transmission of an additional constant value for setting the initial UE power of the PRACH preamble could be beneficial.
In this contribution we provide a TP to capture the solution for the uplink optimization.
2 Text Proposal

[---------------------------------------------- TEXT START ----------------------------------------------------------]
6.4
Uplink optimization for small data transmission

If a UE is in the CELL_DCH state, then it has dedicated data channels both in the DL and UL direction thus not requiring a UE to compete for resources. However, when a UE stays in the CELL_FACH state, then each RRC message transmitted by a UE requires acquisition of resources involving transmission of PRACH preamble (followed by the PRACH message part or a common E-DCH transmission). As an example, if we consider a typical device in the IDLE state that is moved to the CONNECTED mode because of outgoing or incoming data, then one can see a noticeable amount of messages exchanged between a UE and RNC.  Without delving into deeper details, there are few big phases which could be classes as initial attach, security configuration, and the PDP context activation. Each of the aforementioned stages in turn involves a number of RRC messages that would trigger PRACH preamble transmissions. Even if a UE is already in CONNECTED mode and is moved to the CELL_FACH/CELL_PCH state for lower power consumption, then any data activity in the UL direction would trigger a request for resources leading to transmission of the PRACH preamble. 

One of the possible optimizations in the uplink direction is to improve the reception of a random access attempt and battery savings. The random access scheme starts to become a noticeable overhead in those scenarios where data plane volumes are marginal when compared to the amount of traffic needed to acquire resources for data transmission. This may quickly become an issue for small data transfer applications.
6.4.1 PRACH optimization
Power ramping of the random access preamble is well known in [4] and is described by Equation 6.4.1 below:
Preamble_Initial_Power = Primary CPICH TX power – CPICH_RSCP + UL interference + Constant Value












(6.4.1)












The preamble initial power is guided by the above equation where the difference of the 1st and 2nd term is the pathloss. The 3rd term is the UL rise over thermal (or UL load which is broadcast in SIB7 periodically) and the 4th term is the ”constant value” as decided by the network. The 1st and 4th parameter is broadcast on the SIB in the PRACH configuration.
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Figure 1: Legacy PRACH preamble transmission procedure
Figure 1 describes how a UE would operate the PRACH preamble transmission. With Equation 6.4.1 above it will first determine the initial power for the preamble and would transmit the random access preamble with this power. If there is an ACK on the AICH it would continue transmitting the PRACH message part (with an additional offset for the message part) or would start using the common E-DCH resource based on legacy rules. If the UE receives no response on the AICH (i.e. a DTX), the UE would ramp up the preamble transmit power with a ramp step based on the SIB transmission. This would continue doing it based on the maximum number of attempts configured in the SIB.

In general, the constant value is selected to a lower value to ensure that the devices do not choose an unnecessarily high initial power to start with, which may impact the other real time traffic in the uplink. In case of small data volumes and/or when a UE moves from IDLE to CONNECTED (whereupon each RRC level SRB message would trigger a request for a new E-DCH resource), 2-3 PRACH attempts start to create a noticeable overhead and cause unnecessary delays.

Proposed solution: Broadcasting an additional “Constant Value” 

Allowing the UE to use a second “Constant Value”, which could be additionally broadcast by the network and/or provided by the network in the dedicated signalling might bring benefits. Rules to select a particular “Constant Value” could be based on either device type or traffic class (CCCH, DCCH, and DTCH), or amount of the UL buffer size, or even use a combination of the aforementioned approaches.  

It must also be noted that the “Constant Value” may itself not be constant and may change with varying conditions as experienced by typical small data devices. Hence the network could update this value by updating the system information or by assigning a different value through the dedicated signalling.
[--------------------------------------------------- TEXT END ----------------------------------------------------------]
3 Conclusion
Upon reviewing the content of this TP it is proposed:

Proposal:  Agree on the text proposal presented in this document and capture its content on the TR for the study on Small Data Transmission Enhancements for UMTS.
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