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Core requirements for SFTD measurement reporting have so far been specified for the following cases:
· SFTD measurement reporting for time difference between E-UTRA PCell and NR PSCell (EN-DC SFTD)
· SFTD measurement reporting for time difference between E-UTRA PCell and NR neighbour cell, when no NR PSCell is configured (inter-RAT SFTD)
The requirements are captured in TS 36.133 clauses 8.17.2 and 8.1.2.4.25-26, respectively.
In this contribution we are proposing SFTD measurement accuracy requirements for the SFTD measurements above.
Discussion
Measurement accuracy
SFTD is an extension of E-UTRA SSTD measurement reporting (TS 36.133 clauses 8.8.7 and 9.1.20) to allow reporting of time difference between E-UTRA and NR cells. We propose that the measurement accuracy requirement for SSTD is used as baseline for SFTD.
Proposal 1: The SFTD measurement accuracy requirement shall use the corresponding SSTD requirement as baseline, i.e., the accuracy of the reported time difference shall be within ±40Ts, provided that Ês/Iot ≥ -3 dB.
Justification: Time tracking in both E-UTRA and NR is depending on availability of reference signals that are unique to the tracked cell. A minimum set of such signals include secondary synchronization signal (SSS) and reference signals used for demodulation; CRS in case of E-UTRA, and PBCH DM-RS in case of NR. In E-UTRA the SSTD measurement accuracy requirement for cells with bandwidth of 3 MHz or wider states that the accuracy shall be within ±40Ts. An E-UTRA cell with 3 MHz bandwidth carries 62 REs with SSS, and at minimum 120 REs with CRS, in a synchronization subframe. Corresponding figures for an NR cell are: 127 REs carrying SSS, and 144 REs carrying PBCH DM-RS, in a synchronization signal block. The availability of reference signals in a 3MHz E-UTRA cell thus is lower than for NR, hence the E-UTRA cell thus is the “weakest link”. One may argue that EN-DC band combinations only are defined for E-UTRA cells of 5MHz bandwidth or larger ([2] clause 7.3B), but no distinction in SSTD measurement accuracy was made between E-UTRA cells with 3MHz or larger bandwidth, and we suggest to keeping it the same for SFTD.
Side conditions on Io levels
For the side conditions on Io levels under which the performance requirement shall apply, different sources of sensitivity degradation will arise depending on whether the scenario is inter-RAT SFTD measurements with measurement gaps, without measurement gaps, or it is EN-DC operation with both PCell and PSCell configured. We therefore propose that the performance requirements are split into those three scenarios. 
Proposal 2: The side conditions under which the measurement performance requirement applies shall distinguish between the following three cases:
· Inter-RAT SFTD with EUTRA PCell using measurement gaps
· Inter-RAT SFTD with EUTRA PCell without using measurement gaps
· EN-DC SFTD

Justification:
For inter-RAT SFTD with EUTRA PCell using measurement gaps, the only sensitivity degradation to account for is that resulting in MCG when MCG contains one or more SCells in addition to the PCell – i.e. when CA is configured. There is no sensitivity degradation to account for in the NR neighbour cell, since reception is non-overlapping in time with reception and transmission in the MCG. Hence Minimum Io level for the EUTRA PCell is acquired from TS 36.101, and Minimum Io level for NR neighbour cell from TS 38.101-1 or 38.101-2, depending on whether the NR cell belongs to FR1 or FR2. 
For inter-RAT SFTD with EUTRA PCell without measurement gaps, reception of the NR neighbour cell is simultaneous to reception and transmission in the EUTRA MCG. Hence in addition to Minimum Io levels in TS 36.101, 38.101-1 and 38.101-2, sensitivity degradations specified in TS 38.101-3 need to be taken into account. Particularly, degradation of EUTRA MCG cells or NR neighbour cell due to receiver harmonic mixing, EUTRA MCG UL harmonic interference of NR neighbour cell, and degradation of NR neighbour cell reception due to close proximity of NR neighbour cell DL to EUTRA MCG UL, may apply.
For EN-DC SFTD, reception and transmission occurs simultaneously in the EUTRA MCG and NR SCG. Hence in addition to sensitivity relaxations due to CA in MCG and/or SCG, sensitivity degradations due to UL harmonic interference, receiver harmonic mixing, close proximity of one cell group’s DL to another cell group’s UL, and dual uplink operation, may apply, as specified in TS 38.101-3.
Capturing the requirement
We propose that the structure of the measurement accuracy requirements are structured in the similar manner as for the core requirements, where a distinction is made between inter-RAT NR measurements, and EN-DC measurements. An example is provided further below.
Proposal 3: Introduce separate sub-sections in TS 36.133 section 9 for (inter-RAT) NR measurement accuracy, and EN-DC measurement accuracy, respectively, to reflect the structure of the core requirement in section 8.


9.11			NR Measurements
9.11.1		Introduction
9.11.2		Inter-RAT SFTD Measurement Accuracy
9.11.2.1	Inter-RAT SFTD Measurements using Measurement Gaps
9.11.2.2	Inter-RAT SFTD Measurements without Measurement Gaps
9.11.3... <Other inter-RAT NR measurements>

9.12			Measurements for E-UTRA – NR dual connectivity
9.12.1		Introduction
9.12.2		EN-DC SFTD Measurement Accuracy
9.12.2.1	SFTD Measurements
9.12.3... <Other EN-DC measurements>

Since NR band grouping, EN-DC band combinations, and Minimum Io levels for RRM requirements for the concerned bands are ongoing in the context of other requirements than SFTD, we propose that for the specific side conditions on band groups and Io levels, we await the outcome from RSRP/RSRQ/RS-SINR performance requirement work, and then use that as a baseline for SFTD. 
Proposal 4: Regarding band grouping and minimum Io levels, the outcome from RSRP/RSRQ/RS-SINR performance requirement work is to be used as baseline for SFTD.
Justification: By awaiting the outcome from the RSRP/RSRQ/RS-SINR performance requirement work, we avoid parallel/double work.
Summary and Conclusions
In this contribution we have proposed measurement accuracy requirements for SFTD, as well as structures for requirements and the specification. The following proposals are made:
Proposal 1: The SFTD measurement accuracy requirement shall use the corresponding SSTD requirement as baseline, i.e., the accuracy of the reported time difference shall be within ±40Ts, provided that Ês/Iot ≥ -3 dB.
Proposal 2: The side conditions under which the measurement performance requirement applies shall distinguish between the following three cases:
· Inter-RAT SFTD with EUTRA PCell using measurement gaps
· Inter-RAT SFTD with EUTRA PCell without using measurement gaps
· EN-DC SFTD

Proposal 3: Introduce separate sub-sections in TS 36.133 section 9 for (inter-RAT) NR measurement accuracy, and EN-DC measurement accuracy, respectively, to reflect the structure of the core requirements in section 8. 
Proposal 4: Regarding band grouping and minimum Io levels, the outcome from RSRP/RSRQ/RS-SINR performance requirement work is to be used as baseline for SFTD.
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