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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
An LS [1] was received from RAN4 to inform RAN1 that for E-CID positioning measurement, the definition of UE Rx-Tx time difference in TS36.214 may need further consideration particularly for HD-FDD UE. The main content of the incoming liaison is follows:The current UE Rx-Tx time difference definition in TS36.214 is,
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However, for HD-FDD UEs in NB-IoT, the downlink reception and uplink transmission may not be always possible in the same radio frame #i, due to a possibly large number of repetitions in DL, UL or both. The same observation was made also for HD-FDD UEs in eMTC.
In this contribution, we discuss and propose UE Rx-Tx time difference definition for NB-IoT.
2 Discussion 
UE Rx-Tx time difference is mainly representing the round-trip time of the cellular radio link and used for distance estimation for E-CID positioning. In LTE FDD or TDD, if a given UE transmits in uplink radio frame #i, it definitely has the opportunity to receive downlink timing within the same radio frame #i regardless of whether any downlink grant is scheduled to the UE, as shown in Figure 1.


Figure 1 UE Rx-Tx time difference in LTE
However, for HD-FDD UEs in NB-IoT, an uplink transmission may start in and occupy the whole of radio frame #i and the UE has no opportunity to receive downlink timing within the same radio frame #i, as shown in Figure 2. 


Figure 2 Example of UE Rx-Tx time difference in NB-IoT
Observation 1: The definition of UE Rx-Tx time difference for LTE can mean that a HD-FDD UE has no opportunity to receive the timing of downlink radio frame #i when the uplink transmission occupies the entirety of the same radio frame #i.
To improve the current definition of UE Rx-Tx time difference in RAN1 specification to reflect above situation for NB-IoT, we seek the minimum change to the definition to aid simple  UE implementation:
Proposal 1: For a HD-FDD UE, if the UE does not receive any DL transmission in radio frame #i, it shall compensate for the difference in the received timing of radio frame #i and the radio frame in which it did receive a DL transmission used for TUE-RX estimation.
The meaning of this is that RAN4 will define only a L1 measurement time for UE Rx-Tx timing and reporting, and the UE reports a result which meets the accuracy requirement within the measurement time. The detailed compensation method is for UE implementation to decide. The measurement time requirement set by RAN4 will consider the worst case to ensure the UE has enough measurement samples. Then RAN1 with this proposal will define that UE Rx-Tx time does not contain a radio frame offset between UL and DL. The E-SMLC will understand how to use the reported value.
There can be uplink compensation gaps in longer NPUSCH/NPRACH transmissions. However, UE behavior during UL gaps is not defined except that by the end of a gap the UE must be sufficiently re-synchronized, etc. Therefore UL gaps do not need to be considered for the purpose of UE Rx-Tx time specification.
We include a text proposal for TS 36.214 in the Annex.
This is a simple method for UE to implement the compensation without any other impact on the definition of UE Rx-Tx time difference measurement and report. The only change for RAN1 specification TS36.214 [2] is possibly to add clarification of UE behavior in such case.
Proposal 2: Approve the text proposal to TS 36.214 in the Annex. 
3 Conclusion
In this contribution, we discuss that the definition of UE Rx-Tx time difference in current specification needs refining  for HD-FDD UE in NB-IoT to be clear in the case of a long UL transmission meaning UL and DL are not in the same radio frame. We make the following proposal, and include a TP which can be included by the TS 36.214 editor.
Observation 1: The definition of UE Rx-Tx time difference for LTE can mean that a HD-FDD UE has no opportunity to receive the timing of downlink radio frame #i when the uplink transmission occupies entire of the same radio frame #i.
Proposal 1: For a HD-FDD UE, if the UE does not receive any DL transmission in radio frame #i, it shall compensate for the difference in the received timing of radio frame #i and the radio frame in which it did receive a DL transmission used for TUE-RX estimation.
Proposal 2: Approve the text proposal to TS 36.214 in the Annex. 
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Annex: Text Proposal to 36.214

[bookmark: _Toc462755355]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


NOTE:	For a HD-FDD UE, if the UE does not receive any DL transmission in radio frame #i, it shall compensate for the difference in the received timing of radio frame #i and the radio frame in which it did receive a DL transmission used for TUE-RX estimation.
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5.1.15   UE Rx  –   Tx   time difference    

Definition  The UE Rx  –   Tx time difference is defined as T UE - R X   –   T UE - T X     Where:   T UE - RX   is the UE received timing of downlink radio frame #i from the serving cell, defined by  the f irst detected path in time.   T UE - T X   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  
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