3GPP TSG-RAN WG4 Meeting #86                                                         
     R4-1801781
Athens, Greece  Feburary 26 – March 2, 2018
Source: 
Intel Corporation

Title:  
Discussions on SFTD measurement for EN-DC
Agenda Item:
7.9.4.4
Document for:
Discussion
1 Introduction

In RAN4 AH#1801, RAN4 endorsed a WF R4-1801062 [1], where the agreements on inter-RAT SFTD measurement for EN-DC capable UE are provided. We list the agreements as below

· Inter-RAT SFTD measurement for EN-DC capable UE comprises:

· Cell detection over all possible SSB timings in an SMTC period

· MIB acquisition

· Inter-RAT SFTD measurement configuration contains at least the following:

· NR carrier frequency


· SMTC period length

· Inter-RAT SFTD measurement report contains:

· SFTD for strongest detected NR neighbor cell (criterion FFS)

· PCI of detected cell
· Inter-RAT SFTD core requirements shall not drive UE hardware complexity:

· Assumption on minimum NR cell search processing capacity: 5ms radio time at most every 20ms

· Architectures and scenarios to consider:

· Receiver for NR available (cf. LTE CA non-contiguous case)
· Responsibility of PCell to avoid resource conflict
· Shared receiver for LTE and NR (cf. LTE CA intra-band contiguous case)

· Measurement execution:

· Measurements conducted without support of measurement gaps

· Interruptions for radio reconfiguration are allowed

· Side conditions: SINR > -3dB
 In the meanwhile, the WF [1] also propose several issues for FFS.  This contribution provide analysis on the definition of inter-RAT SFTD measurement.
2 Inter-RAT SFTD measurement for EN-DC
The terminology SFN and subframe time difference (SSTD) is used in LTE spec, while for NR it changes to SFTD which is short for SFN and frame timing difference [2]. Thus, we use SFTD throughout this contribution. 

For SFTD measurement for EN-DC case as shown in Figure 1, UE has the serving LTE cell on frequency F1 and it needs to do SFTD measurement for NR cell on inter-frequency F2.  In legacy SFTD measurement, where two component carriers (CC) are all from serving cells, the measurement can be made within one slot unit.  However, in the EN-DC case, NR cell and LTE cell are working on different frequency, UE needs to do RF toning/re-toning after measuring the timing on one CC and then it can measure the timing for the other CC. For example, as it is shown in Figure 1, after measuring the timing on NR cell on frequency F2, UE has to tone its RF to the inter-frequency F1 to measure the timing for LTE serving cell. Therefore, there is a gap Δt introduced into the timing difference between the receiving the signals from NR cell and LTE cell. The duration of gap Δt depends on the UE implementation, which is not a fixed number.
It is noted that for EN-DC case, the serving cell for UE is an LTE cell and UE is making SFTD measurement for NR cell. So only LTE measurement gap patterns can be applied for the SFTD measurement in this case.
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Figure 1.  An illustration of SFTD measurement for EN-DC case
Observation #1:

Since UE needs to do inter-frequency SFTD measurement for the EN-DC case, naturally, there is a gap Δt within the timing difference between received signals from the LTE cell and NR cell, as shown in Figure 1, due to the fact that UE need to do RF tuning/re-tuning to complete two measurements in different frequency.

Given the existing off-set Δt, UE needs to make some compensations to correct SFTD measurement for the EN-DC case. We could reuse the similar approach/wording of UE Rx-Tx measurement metric definition in TS36.214 for SFTD measurement in NR (the existing wording in TS36.214 is duplicated as below).

	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. 

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.
Applicable for
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 Thus, we propose the following: 
Proposal #1: For an EN-DC UE, if the UE performs timing estimation for serving cell in slot #i, it shall compensate for the difference in the received timing of slot #i and the slot in which it estimates the timing for target cell.
3 Conclusion
This paper discusses the SFTD measurement problem for EN-DC case. The conclusions are listed as follows:
Observation #1:

Since UE needs to do inter-frequency SFTD measurement for the EN-DC case, naturally, there is a gap Δt within the timing difference between received signals from the LTE cell and NR cell, as shown in Figure 1, due to the fact that UE need to do RF toning/re-toning to complete two measurements in different frequency.

Proposal #1: For an EN-DC UE, if the UE performs timing estimation for serving cell in slot #i, it shall compensate for the difference in the received timing of slot #i and the slot in which it estimates the timing for target cell.
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