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1. Introduction
An LS [1] from RAN4 was sent out to RAN1 after last Reno Meeting, and it is duplicated as below,

---------------------------------------------------------LS from RAN4--------------------------------------------------------------------

During RAN4 #81 meeting, RAN4 has discussed UE Rx-Tx measurements for positioning with NB-IoT, particularly for HD-FDD UEs..

The current UE Rx-Tx time difference definition in TS36.214 is,
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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  

 




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.

-------------------------------------------------------------End of LS----------------------------------------------------------------------

Even though it is in NB-IoT enhancement session, it’s actually a common issue in HD-FDD systems, e.g. NB-IoT enhancement and FeMTC. HD-FDD will cause some situations that uplink transmission and downlink reception cannot take place simultaneously (even in the identical system frame). In this contributions, based on the observation disclosed in RAN4 LS, we have some analysis on the applicability of the current Rx-Tx time difference definition for HD-FDD scenario. 
2. Discussion on UE Rx-Tx time difference in HD-FDD
The measurement quantity definition of UE Rx-Tx time difference is specified in TS36.214 section 5.1.15, and duplicated as 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.
The reference point for the UE Rx – Tx time difference measurement shall be the UE antenna connector.

	Applicable for
	RRC_CONNECTED intra-frequency


It was defined that the Rx-Tx time difference is derived from the measured Rx and Tx timing in radio frame #i, for both uplink and downlink. However in eNB-IoT and FeMTC, radio frame #i cannot used for both uplink and downlink because of HD-FDD, and one more problem is if the eNB continuously scheduling lots of DL radio frames or  UL radio frames, there might be difficult for UE to decide which one is the radio frame #i for measurement. However, the definition of UE Rx-Tx timing difference in TS36.213 doesn’t mandate that the UE shall perform UL and DL measurement simultaneously, since UE may implement compensation on the measured UL/DL timing to derive reported Rx-Tx timing difference. 

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, and TUE-TX is the UE transmit timing of uplink radio frame #i. If the real physical measurement timing for uplink is conducted in radio frame #j (j is different from i), then UE may use some compensation to offset the UL timing onto radio frame #i (offset may be equivalent to (j-i)*10ms).

In the above discussion, if #i and #j might be far away from each other in time domain, it may cause some problems, e.g. timing drifting, that is, if the offset ((j-i)*10ms) between frame i and j is a very large value, the real local oscillator clock timing at frame i may different from frame j due to time drifting, and therefore the UL timing at frame i cannot be simply offset from frame j. But, since RAN4 can define the measurement accuracy requirement, the error caused by timing drifting shall also be taken into account in RAN4 specification and it will not impact the definition in TS36.214. 
Additionally, for example, in eNB-IoT, UE may start to conduct Rx-Tx time difference measurement after UE receive the LPP request from eSMLC which is carrier on NPDSCH, and in order to feedback ACK/NACK for this NPDSCH it’s expected that UE will switching to uplink within 20ms (if k0 =21 for 
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), which is specified in TS36.213 section 16.4.2 (duplicated as below);

	16.4.2
UE procedure for reporting ACK/NACK

The UE shall upon detection of a NPDSCH transmission ending in NB-IoT subframe n intended for the UE and for which an ACK/NACK shall be provided, start, at the end of 
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 DL subframe transmission of the NPUSCH carrying ACK/NACK response using NPUSCH format 2 in N consecutive NB-IoT UL slots, where
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is given by the higher layer parameter ack-NACK-NumRepetitions-Msg4 configured for the associated NPRACH resource for Msg4 NPDSCH transmission, and higher layer parameter ack-NACK-NumRepetitions otherwise, and the value of 
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 is the number of slots of the resource unit (defined in clause 10.1.2.3 of [3]),
-
allocated subcarrier for ACK/NACK and value of k0 is determined by the ACK/NACK resource field in the DCI format of the corresponding NPDCCH according to Table 16.4.2-1, and Table 16.4.2-2.


That means UE can always have available DL and UL subframes within measurement period for E-CID positioning even it’s a HD-FDD system, and therefore UE can normally conduct the Rx-Tx time difference measurement in FeMTC and eNB-IoT systems based on the current Rx-Tx time difference definition in TS36.214. 

Proposal1: The current definition of UE Rx-Tx time difference can apply for eNB-IoT and FeMTC as well.

Proposal2: Send LS to RAN4 to indicate RAN1 understanding that UE can always have available DL and UL subframes within measurement period for E-CID positioning in eNB-IoT and FeMTC systems for RAN4 future work.

3. Conclusions

In this contributions, based on the observation disclosed in RAN4 LS, some proposals are drawn as below.
Proposal1: The current definition of UE Rx-Tx time difference can apply for eNB-IoT and FeMTC as well.

Proposal2: Send LS to RAN4 to indicate RAN1 understanding that UE can always have available DL and UL subframes within measurement period for E-CID positioning in eNB-IoT and FeMTC systems for RAN4 future work.
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