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[bookmark: _Ref409106980]Introduction
[bookmark: _Ref465843822]RAN4 has in R1-1701563 [1] sent a LS to RAN1 on UE RX-TX measurements where the following questions are asked: 
“Can the current UE Rx-Tx time difference definition apply for the eCID positioning measurement in NB-IoT? 
· If yes, what’s the expected UE behaviour for measuring both Rx and Tx timing?
· If no, what’s the UE Rx-Tx time different definition for NB-IoT and what’s the expected UE behaviour for measuring both Rx and Tx timing?”

At RAN2#96 the following agreement was made on positioning measurements:

“Adapt LPP to support positioning measurements in idle mode (note that LPP already support positioning measurements in connected mode)”

In this contribution the view of the sourcing company is clarified with regards to Enhanced Cell ID (E-CID) UE RX-TX measurements.
Background
3GPP TS 36.214 chapter 5.1.15 defines the UE RX – TX time difference as follows:
	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink radio frame #i from the serving cell, defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink radio frame #i.

The reference point for the UE Rx – Tx time difference measurement shall be the UE antenna connector.

	Applicable for
	RRC_CONNECTED intra-frequency



It can be noted the current measurement definition applies only in connected mode, after the UE has adjusted its uplink timing according to the Timing Advance type 2 value signalled from the eNB. The current definition can be interpreted as that a UE needs to transmit to establish a UE RX – TX measurement. 
Discussion
On the need to transmit to establish UE RX – TX time difference measurement
Since the UE RX - TX time difference is a connected mode measurement it is our understanding that it is dominated by the mandated timing advance type 2 value. In case of time dispersive propagation conditions,  the time between the first detected tap and the centre of mass in the channel estimate also impacts the measured value. This is based on the assumptions that the first channel tap maps to the line of sight signal path while the UE may use the centre of mass in the channel estimate to establish its transmit timing. Based on this, it is our understanding that a UE should be able to establish the UE RX – TX time difference without being mandated to perform any extra transmissions just for the sake of measuring UE RX - TX time difference. The TS 36.214 definition needs to be updated to support this understanding. 

	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink radio frame #i from the serving cell, defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink radio frame #i of the UE.

The reference point for the UE Rx – Tx time difference measurement shall be the UE antenna connector.

	Applicable for
	RRC_CONNECTED intra-frequency



On idle mode UE RX – TX time difference measurement
The updated UE RX - TX time difference definition should, if also found agreeable by RAN1, take the RAN2 agreement on idle mode UE RX - TX time difference measurements into account. It’s is however not clear to us how the UE RX - TX time difference is to be defined in this case. The current definition compares the receive and transmit timing when the UE has adjusted its transmit timing according to the commanded timing advance value. In idle mode the receive and transmit frame structures are however time aligned, so the current UE RX - TX time difference definition may need to be modified if also applied to idle mode.
Observation 1: The current UE RX - TX time difference definition may not be applicable to measurements in idle mode where the UE RX and TX frame structures are time aligned.
Summary
In this contribution we have proposed to update the UE RX – TX time difference definition as presented below:
	Definition
	The UE Rx – Tx time difference is defined as TUE-RX – TUE-TX

Where:
TUE-RX is the UE received timing of downlink radio frame #i from the serving cell, defined by the first detected path in time.
TUE-TX is the UE transmit timing of uplink radio frame #i of the UE.

The reference point for the UE Rx – Tx time difference measurement shall be the UE antenna connector.

	Applicable for
	RRC_CONNECTED intra-frequency




If this new definition is found agreeable by RAN1 then a LS should be sent to RAN2 and RAN4 to inform them. In R1-1703231 a Release 14 CR to TS 36.214 capturing this proposal has been prepared.
We also made the following observation with regards to making UE RX – TX time difference applicable to idle mode:
[bookmark: _GoBack]Observation 1: The current UE RX - TX time difference definition may not be applicable to measurements in idle mode where the UE RX and TX frame structures are time aligned.
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