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1. Introduction

In the last RAN4 meeting the accuracy requirements of UE transmit timing and network configured UE timers were agreed in TS 36.133 [1]. However, there were few remaining issues, which are covered in this contribution in order to finalize these requirements. 
2. Summary of Proposal
The UE transmit timing accuracy requirements defined in TS 36.133 [1] for E-UTRA UE, are based on the corresponding WCDMA requirements [2]. The requirements are applicable for all UL channels and signals in E-UTRAN; this point is clarified in the description.
Since UE transmission in the uplink starts 
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 seconds before the reception of the corresponding downlink frame at the UE. It is important to describe the ‘instance of the reception of downlink frame’, which is also relevant to OFDMA and to ensure that the specified UE transmit timing accuracy requirements are testable in various channel conditions (AWGN and fading). For deriving the uplink transmit timing, which is dependent on the estimation of downlink timing, the concept of first detected path would still be valid. This is because here the objective is not to define how the UE should place its FFT window for data reception rather to derive uplink timing. 
It is therefore proposed to retain the concept of the ‘first detected path’, which is also used in WCDMA for similar requirements.  
We also proposed the removal of the square brackets in sections 7.1 and 7.2.  
A text proposal with changes in sections 7.1 and 7.2 in TS 36.133 are provided and a formal CR can be drafted if the proposed changes are acceptable.
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Text Proposal for TS 36.133
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7
Timing and signalling characteristics

7.1
UE transmit timing
The requirements in this section are applicable for all uplink physical channels and signals specified in 3GPP TS 36.211 [bb].
7.1.1
Introduction

The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place approximately NTA*TS seconds before the reception of the first detected path in time of the corresponding downlink frame from the reference cell as specified in 3GPP TS 36.211 [bb]. NTA is signalled by higher layers. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.

7.1.2
Requirements

The UE initial transmission timing error shall be less than or equal to (12*TS seconds. This requirement applies at the first transmission on the uplink. The reference point for the UE initial transmit timing control requirement shall be the time when [the first detected path (in time)] of the corresponding downlink frame is received from the reference cell minus NTA*Ts seconds. NTA is signalled by higher layers.

The UE shall be capable of changing the transmission timing according to the received downlink frame. When the transmission timing error between the UE and the reference cell exceeds ( 12*TS seconds, the UE is required to adjust its timing to within ( 12*TS seconds.
All adjustments made to the UE timing shall follow these rules:

1)
The maximum amount of the timing change in one adjustment shall be 2*TS seconds.
2)
The minimum adjustment rate shall be 7*TS seconds per second. 

3)
The maximum adjustment rate shall be 2*TS seconds per 200ms. 

Taking into account the timing change in one adjustment can be less than 2*Ts seconds and considering 800*d ms period, the UE transmit timing shall not change in excess of (8*d*TS seconds from the timing at the beginning of this 800*d ms period, where 0≤d≤1/4.
7.2
UE timer accuracy
7.2.1
Introduction

UE timers are used in different protocol entities to control the UE behaviour.

7.2.2
Requirements

For UE timers specified in section 7.3 in 3GPP TS 36.331 [2], UE shall comply with the timer accuracies according to Table 7.1.

The requirements are only related to the actual timing measurements internally in the UE. They do not include the following:

-
Inaccuracy in the start and stop conditions of a timer (e.g. UE reaction time to detect that start and stop conditions of a timer is fulfilled), or 

-
Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. TTI alignment when UE sends messages at timer expiry).

Table 7.1

	Timer value [s]
	Accuracy

	timer value < 4
	( 0.1s

	timer value ( 4
	( 2.5%
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