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1. Introductions
In TS 36.133 [1], section 7 would cover the UE timing related accuracy requirements. However, so far RAN4 has not discussed these requirements. The objective of this contribution is to provide an overview of the possible UE timing related requirements, which should be defined in TS 36.133 to ensure correct UE operation.  

2. Requirements for Consideration
There are two main types of UE timing related requirements, which should be analyzed in RAN4. One type of requirements is related to the UE ability to perform uplink transmission within certain accuracy. The second one is related to various types of timers, which are configured by the network at the UE to ensure the desired UE behaviour or operation. They are described in more detail below:
2.1
Transmit Timing Requirements

The purpose of the UE transmitted timing accuracy requirements is to ensure that UE transmits the uplink channels (PRACH, PUCCH and PUSCH) within specified limit. The requirements related to PRACH are discussed in a separate contribution [2]. In this paper we therefore focus on the timing requirements for PUCCH and PUSCH channels. 
We believe the UE transmit timing requirements should cover the following types of requirements:
UE transmit timing accuracy of PUCCH/PUSCH:

These can be categorized into:

· Initial UE transmit timing accuracy of PUCCH/PUSCH
· UE transmit timing accuracy of PUCCH/PUSCH during subsequent transmissions
The first category of requirements should ensure that the initial transmission of PUCCH/PUSCH is within a certain limit. In WCDMA initial timing error is up to ( 1.5 chips (( 0.4 (s).
Requirements should also be specified for subsequent transmissions occurring after initial transmissions on PUCCH/PUSCH. These requirements should be tighter than those of the initial UE transmission of PUCCH/PUSCH.  
UE ability to follow the base station transmitted (e.g. frame) timing:

This is to ensure UE is able to change its transmitted timing of PUCCH/PUSCH within the desired time or with certain rate in case there is drift in base station frame timing. After the adjustment the UE should transmit in the uplink with certain accuracy, which can be similar to that during subsequent transmissions.
2.2
Timer Accuracy Requirements
In order to control UE behaviour pertaining to different types of functions, various types of UE timers are used by the network. The list of timers currently defined in TS 36.331 [3] is reproduced in the annex. The timer accuracy requirements would ensure UE accurately set the network configured timer values. These requirements are also specified in WCDMA. 
We suggest that requirements are set in a generic manner as adopted in WCDMA i.e. accuracy dependent upon the timer value rather than the actual timer. This approach will simplify the specification and no additional requirements would be needed when any new timer is introduced in the standard. 
Table 1: Proposed structure for timer requirements
	Timer value [s]
	Accuracy [s]

	timer value < TBD
	( TBD

	timer value ( TBD
	( TBD


3. Summary

In this paper we have discussed various issues related to UE timing requirements. We suggest RAN4 studies and eventually define the necessary requirements in TS 36.133.
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Annex: Timers defined in TS 36.331
7.3 Timers

	Timer
	Start
	Stop
	At expiry

	T300
(Need is FFS)
	Transmission of RRC CONNECTION REQUEST
	Reception of RRC CONNECTION SETUP with the IE "Initial UE identity" equal to the IE that the UE included in the RRC CONNECTION REQUEST message
	Retransmit RRC CONNECTION REQUEST if V300 =< N300, else go to RRC_IDLE

	T301
(Need is FFS)
	Transmission of RRC CONNECTION RE-ESTABLISHMENT REQUEST
	Reception of RRC CONNECTION RE-ESTABLISHMENT with the IE "Re-establishment UE identity" equal to the IE that the UE included in the RRC CONNECTION RE-ESTABLISHMENT REQUEST message
	Retransmit RRC CONNECTION RE-ESTABLISHMENT REQUEST if V301 =< N301, else go to RRC_IDLE

	T302
	Reception of RRC CONNECTION REJECT including the IE ‘Wait time’
	Upon cell re-selection
	Perform RRC connection request retry

	T303
	Unsuccessful access barring check while UE is not performing an emergency call
	Upon entering RRC_CONNECTED, upon 

cell re-selection and upon receiving SIB type 2 including a value of the IE Access probability factor or the IE Access class barring time different from the stored value
	None

	T304
	Reception of RRC RECONFIGURATION message including the IE ‘Mobility control information’
	Criterion for successful handover completion is met
	Consider handover to have failed and perform re-establishment on the ‘best cell’ (details FFS)

	T310
	Upon detecting radio link problems
	Upon recovery from radio link problems
	Start T311

	T311
	Upon T310 expiry
	Reception of RRC CONNECTION RE-ESTABLISHMENT or RRC CONNECTION RE-ESTABLISHMENT REJECT with the IE "Re-establishment UE identity" equal to the IE that the UE included in the RRC CONNECTION RE-ESTABLISHMENT REQUEST message
	Enter RRC_IDLE

	T320
	Upon receiving IE Cell re-selection priority expiry timer
	Upon entering RRC_CONNECTED
	Specified in [4], i.e. discard the Inter-frequency and inter-RAT priority information
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