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Discussion
1
Introduction
In RAN4 meeting #47 the UE transmit timing requirements were discussed and a text proposal to Section 7 was agreed. In this further requirements related to timing advancement are proposed. 
2
Discussion
In this section we overview the proposed changes. These are also shown in Annex A.
2.1 Timing reference

In the text given in 36.133 the term “ the first detected path (in time)” is used for defining the reference for UE transmit timing requirements. This was discussed in last RAN4 meeting and as indicated by square brackets, companies were invited to check this wording and come up with enhancement proposals. As noted above the purpose of this wording is to indicate the reference for the UE transmit timing including possible propagation delay. In principle the given wording achieves this but may need to be further clarified to account the E-UTRAN signal structure. Proposal made in last RAN4 meeting was to modify this to refer to beginning of CP. This clarification could be added to the wording but it is not clear whether it is needed as it could be seen that the reference to down link frame actually covers this. Possible alternate wording covering this is given below. 
“before the reception of [the first detected path (in time) indicating beginning of cyclic prefix ] of the corresponding downlink frame from the reference cell as specified in [36.211].”

This change has not yet been included to the CR in [1].
2.2 Requirements for Timing advancement delay 

In RAN1 meeting #53 the requirements for the delay applying the signalled timing adjustment were agreed and included to 36.213v8.3.0:

[image: image1]
The delay after which the timing adjustment shall be applied is set by RAN1 specification, thus it is not clear whether any duplication of this requirement is needed. However text including this has been introduced to the text proposal.

2.3 Requirements for the Timing advancement accuracy

Change of the timing advancement results change in the uplink-downlink timing relation. The change is in relative to the current uplink timing. Therefore it is considered that this requirement should also be set in a relative manner, e.g. as a required accuracy for the applied timing shift. Currently 36.321 sets the Timing advance command element to be 8 bits (but this is for FFS), allowing TA to change in maximum 256 steps. The accuracy of applied the timing advancement is proposed to be [+/-4*Ts] 
3
Conclusion

In this contribution we have discussed some possible changes to the 36.133. A CR comprising these changes is also provided in [1].
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7
Timing and signalling characteristics

7.1
UE transmit timing
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 [36.211]. 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 T3xx, [TBD], 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%]


7.3
Timing Advance
7.3.1
Introduction

The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance, see TS 36.321 section 5.2.

7.3.2
Requirements
7.3.2.1
Timing Advance adjustment delay 
UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n.
7.3.2.2
Timing Advance adjustment accuracy 
The UE shall adjust the timing of its transmissions with an accuracy better than or equal to [±4* TS seconds] to the signalled timing advance value. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.
--- End of Section ----









































































































































































4.2.4	Transmission timing adjustments


Upon reception of a timing advance command, the UE shall adjust its uplink transmission timing. The timing advance command is expressed in multiples of 16� EMBED Equation.3  ���and is relative to the current uplink timing.


For a timing advance command received on subframe n, the corresponding adjustment of the timing shall apply from the beginning of subframe n+6. 
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