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Introduction

In this document it is proposed to modify the Timing Advance measurement in the UE for 1.28 Mcps TDD and to introduce a new measurement “RxTiming deviation for 1.28 Mcps TDD”, which is very similar to the measurement “RxTiming deviation for 3.84Mcps TDD”.

Proposal

The current RAN WG1 secification 25.221 v4.1.0 specifies for 1.28Mcps TDD, that the timing of the different UL timeslots can be controlled individually for each UL timeslot. 

A note in TS 25.221 says:

”Note: Even though the different time slots of the UE are controlled with independent SS commands, the UE is not in need to execute SS commands leading to a deviation of more than [3] chip with respect to the average timing advance applied by the UE."

Therefore the Timing Advance measurement can only be used, if the UTRAN has the knowledge, which of the UL timeslots is the reference for the calculation of the timing advance. This can be achieved, if the measurement is always based on the first UL-slot in the first subframe, used by the UE.

An other consequence of UL-synchronisation is, that the timing advance Tadv measured in the UE is

Tadv = 2* Tprop + (
where Tprop is the wanted propagation time between the UE and the BS, but ( is a deviation caused by the Node B when the channel impulse response is not directly adjusted with the first significant path at the beginning of the channel estimation window.

This time shift is achieved by controlling of the SS bits in the DL (up or down command with step size 1/8 ... 1 chip and depends on the shape of the channel impulse response.

The deviation has the advantage that the different channel impulse response distributions can be set differently for different UEs within the same TS (i.e receiving a maximum overall power) but it has the disadvantage that the ( may vary between 0 and theoretically 16 chips (=guard period between UL TSs) and this means 0...3.75km (1 chip = 781.25ns corresponds to 234.375m) which is unacceptable for distance measurements.

Therefore RAN WG1 proposes to introduce the RX timing deviation measurement for 1.28 Mcps TDD. Since the “(” is different for different UL time slots, only the first UL timeslot needs to be considered for these timing advance and RX timing deviation measurements.

Conclusion

In order to make use of the UE measurement TADV it is necessary to consider also the timeslot specific offset.  Therefore it is proposed to add a new meaurement “RxTiming Deviation for 1.28 Mcps TDD” and to modify the already existing measurement TADV  to explicitly define the time reference for the measurement.
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5.1.14
Timing Advance (TADV) for 1.28 Mcps TDD 

	Definition
	The ‘timing advance (TADV)’ is the time difference 


TADV = TRX - TTX

Where

TRX:
calculated beginning time of the first uplink time slot in the first subframe used by the UE with the UE timing according to the reception of a certain downlink time slot (for the timing it is assumed that the time slots within a sub-frame are scheduled like given in the frame structure described in 25.221 chapter 6.1)

TTX:
time of the beginning of the same uplink time slot by the UE (for the timing it is assumed that the time slots within a sub-frame are scheduled like given in the frame structure described in 25.221 chapter 6.1)

	
	


Note:
This measurement can be used for UE positioning.

5.2.8
RX Timing Deviation
	Definition
	‘RX Timing Deviation’ is the time difference TRXdev = TTS – TRXpath in chips, with

TRXpath:
time of the reception in the Node B of the first detected uplink path (in time) to be used in the detection process. The reference point for TRXpath shall be the Rx antenna connector. For 1.28 Mcps TDD only the first UL timeslot in the first subframe used by the UE  is used for the calculation of TRXpath. 
TTS:
time of the beginning of the respective slot according to the Node B internal timing


NOTE:
This measurement can be used for timing advance calculation or location services.
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