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1 Introduction
 In this contribution, we discuss the behaviour on reporting UE Rx-Tx time difference for ECID positioning in TDD.
2 Discussions
In TS36.214:

	5.1.15     UE Rx – Tx time difference

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




Observation 1: In TS36.214, the UE Rx-Tx time difference is defined as TUE-RX - TUE-TX where
· TUE-RX is defined the UE received timing of downlink radio frame #i from the serving cell, defined by the first detected path in time.

· TUE-TX is defined the UE transmit timing of uplink radio frame #i.

In TS36.211:

	8.1        Uplink-downlink frame timing

Transmission of the uplink radio frame number [image: image1.png]


 from the UE shall start [image: image2.png](N7,
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Ao
seicet) % T



 seconds before the start of the corresponding downlink radio frame at the UE, where [image: image3.png]


. For frame structure type 1 [image: image4.png]


 and for frame structure type 2 [image: image5.png]


 unless stated otherwise in [4]. Note that not all slots in a radio frame may be transmitted. One example hereof is TDD, where only a subset of the slots in a radio frame is transmitted.
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Figure 8.1-1: Uplink-downlink timing relation




Observation 2: In TS36.211,

· Transmission of the uplink radio frame number i from the UE shall start [image: image7.png](N7,
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Ao
seicet) % T



 seconds before the start of the corresponding downlink radio frame at the UE, where [image: image8.png]


.

· For TDD, [image: image9.png]


 unless stated otherwise.
Concerning the following two UE behaviours to report UE Rx – Tx time difference:

· Behaviour 1: The reporting includes 
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(i.e. UE reports 
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· Behaviour 2: The reporting does not include 
[image: image12.wmf]TAoffset

N

(i.e. UE reports 
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According to Observation 1 and Observation 2, TS36.211 and TS36.214 indicate Behaviour 1 is correct.

Observation 3: Behaviour 1 may be interpreted as correct UE behaviour according to TS36.211 and TS36.214.

If the UE behaviour 1 is correct, since 
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 value is already known to eNB (i.e. 
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 for TDD), In practice there is no need to report 
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 as part of reporting 
[image: image17.wmf]TAoffset

TA

N

N

+

. However, looking at Table 9.1.9.2-1 of TS36.133, the value less than 
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 (624 for TDD) will be never used, which may cause inefficiency. Also, since any value greater than 20472 is mapped to the same reported value (RX-TX_TIME_DIFFERENCE_4095), up to 19224 Ts TA is covered by TDD while 20472 Ts can be covered for FDD. 
Observation 4: Behaviour 1 may cause inefficiency for reporting UE Rx-Tx time difference in TDD.
If behaviour 1 is confirmed, different Rx-Tx time difference measurement report mapping should be defined for FDD and TDD systems such that same coverage and efficiency can be achieved. 
In TS36.133:

	Table 9.1.9.2-1: UE Rx - Tx time difference measurement report mapping

Reported value

Measured quantity value

Unit

RX-TX_TIME_DIFFERENCE_0000

TUE Rx-Tx  2
Ts
RX-TX_TIME_DIFFERENCE_0001

2  TUE Rx-Tx < 4
Ts
RX-TX_TIME_DIFFERENCE_0002

4  TUE Rx-Tx < 6
Ts
…

…

…

RX-TX_TIME_DIFFERENCE_2046
4092  TUE Rx-Tx < 4094
Ts
RX-TX_TIME_DIFFERENCE_2047
4094  TUE Rx-Tx < 4096
Ts
RX-TX_TIME_DIFFERENCE_2048
4096  TUE Rx-Tx < 4104
Ts
RX-TX_TIME_DIFFERENCE_2049
4104  TUE Rx-Tx < 4112
Ts
…
…
…

RX-TX_TIME_DIFFERENCE_4093
20456  TUE Rx-Tx < 20464
Ts
RX-TX_TIME_DIFFERENCE_4094
20464  TUE Rx-Tx < 20472
Ts
RX-TX_TIME_DIFFERENCE_4095
20472  TUE Rx-Tx
Ts



New table for TDD system is given as follow
	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx ( 626
	Ts

	RX-TX_TIME_DIFFERENCE_0001
	626 ( TUE Rx-Tx < 628
	Ts

	RX-TX_TIME_DIFFERENCE_0002
	628 ( TUE Rx-Tx < 630
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_2046
	4716 ( TUE Rx-Tx < 4718
	Ts

	RX-TX_TIME_DIFFERENCE_2047
	4718 ( TUE Rx-Tx < 4720
	Ts

	RX-TX_TIME_DIFFERENCE_2048
	4720 ( TUE Rx-Tx < 4728
	Ts

	RX-TX_TIME_DIFFERENCE_2049
	4728 ( TUE Rx-Tx < 4736
	Ts

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_4093
	21080 ( TUE Rx-Tx < 21088
	Ts

	RX-TX_TIME_DIFFERENCE_4094
	21088 ( TUE Rx-Tx < 21096
	Ts

	RX-TX_TIME_DIFFERENCE_4095
	21096 ( TUE Rx-Tx
	Ts


Proposal 1: If behaviour 1 is confirmed, different Rx-Tx time difference measurement report mapping tables should be defined in 36.133 separately for FDD and TDD systems such that same coverage and efficiency can be achieved.

If UE Behaviour 2 is correct, there is no inefficiency of the Table 9.1.9.2-1 from TS36.133 as discussed above. All values can be used like FDD. However, it does not sound like the description according to TS36.211. Hence the specification wording needs to be revised to reflect UE behaviour 2.
Observation 5: Behaviour 2 has no issue of inefficiency for reporting UE Rx-Tx time difference in TDD, but requires the spec change to reflect it.

Proposal 2: If behaviour 2 is confirmed, it should be clarified in the spec that Rx-Tx time difference report should exclude 
[image: image19.wmf]TAoffset

N

for TDD system.

3 Conclusion
 In this contribution, we discuss the behaviour on reporting UE Rx-Tx time difference for ECID positioning in TDD. Based on the discussions in Section 2:
Observation 1: In TS36.214, the UE Rx-Tx time difference is defined as TUE-RX - TUE-TX where

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

· TUE-TX is defined the UE transmit timing of uplink radio frame #i.

Observation 2: In TS36.211,

· Transmission of the uplink radio frame number i from the UE shall start [image: image20.png](N7,
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 seconds before the start of the corresponding downlink radio frame at the UE, where [image: image21.png]


.

· For TDD, [image: image22.png]


 unless stated otherwise.

Concerning the following two UE behaviours to report UE Rx – Tx time difference:

· Behaviour 1: The reporting includes 
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(i.e. UE reports 
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· Behaviour 2: The reporting does not include 
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(i.e. UE reports 
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Observation 3: Behaviour 1 may be interpreted as correct UE behaviour according to TS36.211 and TS36.214.
Observation 4: Behaviour 1 may cause inefficiency for reporting UE Rx-Tx time difference in TDD.
Observation 5: Behaviour 2 has no issue of inefficiency for reporting UE Rx-Tx time difference in TDD, but requires the spec change to reflect it.

Based on the discussions and observations, it is proposed that
Proposal 1: If behaviour 1 is confirmed, different Rx-Tx time difference measurement report mapping tables should be defined in 36.133 separately for FDD and TDD systems such that same coverage and efficiency can be achieved.

Proposal 2: If behaviour 2 is confirmed, it should be clarified in the spec that Rx-Tx time difference report should exclude 
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for TDD system.
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