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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 performance requirements for the SFTD measurements above.
Discussion
SFTD is an extension of E-UTRA SSTD measurement reporting ([1] 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.
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.
***
The side conditions with respect to Minimum Io levels under which the measurement accuracy requirement is applicable differ depending on scenario (inter-RAT SFTD, EN-DC SFTD), band combination (intra-band contiguous, intra-band non-contiguous, inter-band, inter-band with CA in either or both of the E-UTRA and NR cells. For inter-RAT SFTD, the Minimum Io levels further depend on whether the measurement is carried out with or without measurement gaps. Minimum sensitivity degradations are specified in TS 38.101-3 [2]:
· Intra-band contiguous EN-DC ([2] clause 7.3B.2.1)
· Intra-band non-contiguous EN-DC ([2] clause 7.3B.2.2)
· Inter-band EN-DC within FR1 ([2] clause 7.3B.2.3)
· MSD due to UL harmonic interference (7.3B.2.3.1)
· MSD due to receiver harmonic mixing (7.3B.2.3.2)
· Reference sensitivity exceptions due to close proximity of DL to UL of another band part in the same DC configuration (7.3B.2.3.3)
· Reference sensitivity exceptions due to cross band isolation issues (7.3B.2.3.4)
· Reference sensitivity exceptions due to dual uplink operation (7.3B.2.3.5)
· Band combination with two bands (7.3B.2.3.5.1)
· Band combination with three bands (7.3B.2.3.5.2)
· Inter-band EN-DC within FR2 ([2] clause 7.3B.2.4)
· Reference sensitivity exceptions due to UL harmonic interference (7.3B.2.4.1)
· Inter-band EN-DC including both FR1 and FR2 ([2] clause 7.3B.2.5)
· ∆RIB for EN-DC ([2] clause 7.3B.3)
· Intra-band non-contiguous (7.3B.3.2)
· Inter-band within FR1 (7.3B.3.3)
· Band combinations with two bands (7.3B.3.3.1)
· Band combinations with three bands (7.3B.3.3.2)
· Band combinations with four bands (7.3B.3.3.3)
· Band combinations with five bands (7.3B.3.3.4)
· Band combinations with six bands (7.3B.3.3.5)
· Inter-band within FR2 (7.3B.3.4)
· Band combinations with two bands (7.3B.3.4.1)
· Band combinations with three bands (7.3B.3.4.2)
· Band combinations with four bands (7.3B.3.4.3)
· Band combinations with five bands (7.3B.3.4.4)
· Band combinations with six bands (7.3B.3.4.5)
· Inter-band including both FR1 and FR2 (7.3B.3.5)
· Band combinations with three bands (7.3B.3.5.2)
We propose that for the Minimum Io, one SFTD requirement table each is specified for:
· Intra-band contiguous
· Intra-band non-contiguous
· Inter-band combination with FR1
· Inter-band combination with FR2
Then for each case, the applicable MSDs are indicated by references to TS 38.101-3 in the Notes section of the requirement table (see example below), where applicability of MSD margins are specified for:
· EN-DC operation
· SFTD measurement in measurement gaps
· SFTD measurement without measurement gaps

Table 9.1.27.1-3: SFN and frame time difference measurement accuracy (inter-band carrier combination with NR carrier in FR1)
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	Note 0:	EN-DC band combinations are specified in TS 38.101-3 Clause 5.2B.
Note 1:	Depending on the particular E-UTRA and NR cell configurations, one or more of the following margins shall be added to the Minimum Io side condition:
· MSD due to UL harmonic interference, as specified in TS 38.101-3 Clause 7.3B.2.3.1. If NR PSCell is configured, margins are applied to both E-UTRA and NR cells; otherwise margin is applied only to NR cell. Not applicable to gap-based SFTD measurements.  
· MSD due to receiver harmonics mixing, as specified in TS 38.101-3 Clause 7.3B.2.3.2. Not applicable to gap-based SFTD measurements.
· MSD due to cross band isolation issues, as specified in TS 38.101-3 Clause 7.3B.2.3.4. Not applicable to gap-based SFTD measurements.
· MSD due to intermodulation interfererence in dual uplink operation, as specified in TS 36.101-3 Clause 7.3B.2.3.5. Applicable only when NR PSCell is configured.
· ΔRIB,c as specified in TS 38.101-3 Clause 7.3B.3.3. 
Note 2:	The stated Minimum Io side condition is not applicable to NR cell with 20 MHz downlink channel 			bandwidth.


 
A CR draft which can be used as starting point for the discussions on how to capture and structure the measurement accuracy requirement, is provided in [3]. Minimum Io baseline levels for single carrier operation, as well as NR band grouping, have not yet been defined in RAN4, and is outside the scope of the SFTD agenda. In case progress is made in those areas during the meeting, the CR draft can be updated accordingly. Otherwise e.g. Minimum Io levels for NR can be replaced by TBD in the final version.
Summary and Conclusions
In this contribution we are propsing to use SSTD measurement accuracy 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.
We are also discussing how to structure the SFTD measurement accuracy requirement with respect to side conditions on Minimum Io, which may vary depending on band combinations and SFTD scenario.
A CR draft is provided in [3].
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