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The present document summarizes agreements related to inter-RAT SFTD measurements. 
Summary
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Resolved issues
· RSRP measurement period
· RSRP measurement time is assuming measurements over 5 SSB
· Side condition is -3dB
· PCell and SCell(s) Interruption length for inter-band interruption-based SFTD
· 1 subframe

Tentatively resolved issues
Proposed agreement
Counterproposal

· Gap-based SFTD and other measurements in gaps:
· Inter-RAT SFTD reporting delay requirement is scaled by Nfreq similar to how it is handled for other RRM measurements. 
Justification can be found in 36.133, 8.1.2.1.1 “Monitoring of multiple layers using gaps” (see below). Existing RRM requirements already take this scaling into account.
[bookmark: _Toc383690786]8.1.2.1.1	Monitoring of multiple layers using gaps
When monitoring of multiple inter-frequency E-UTRAN and inter-RAT (UTRAN, GSM, NR) using gaps (or without using gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement of the configured measurement type (RSRP, RSRQ, RSTD, UTRAN TDD P-CCPCH RSCP, UTRAN FDD CPICH measurements, GSM carrier RSSI, NR SS-RSRP, NR SS-RSRQ, NR SS-SINR, etc.) of detected cells on all the layers
The effective total number of frequencies excluding the frequencies of the PCell, SCells, and PSCell being monitored is Nfreq, which is defined as:
Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
where
Nfreq, E-UTRA is the number of E-UTRA carriers being monitored (FDD and TDD)
Nfreq, UTRA is the number of UTRA carriers being monitored (FDD and TDD)
MGSM is an integer which is a function of the number of GSM carriers on which measurements are being performed. MGSM is equal to 0 if no GSM carrier is being monitored. For a MGRP of 40 ms, MGSM is equal to 1 if cells on up to 32 GSM carriers are being measured. For a MGRP of 80 ms, MGSM is equal to ceil(Ncarriers,GSM /20) where Ncarriers,GSM is the number of GSM carriers on which cells are being measured.
Nfreq, cdma2000 is the number of cdma2000 1x carriers being monitored.
Nfreq, HRPD is the number of HRPD carriers being monitored.
[bookmark: _Hlk495652380]Nfreq, NR is the number of NR inter-RAT carriers being monitored. 
Note: Nfreq, NR is applicable for a E-UTRA-NR dual connectivity capable UE not configured with NR PSCell.



· Interruption-based SFTD and measurements in gaps:
· The interruption-based SFTD reporting delay requirement is for Rel-15 derived under the assumption that there are no measurements carried out in measurement gaps while the UE is carrying out the SFTD measurement. 
Justification: to reduce the specification work. Measurement configuration and connected mode UE mobility are both under network control, and hence the network node can and should avoid requesting SFTD measurements to be carried out by UEs who are in urgent need of handover to inter-frequency or inter-RAT neighbor cell.
· Abortion of SFTD measurement when UE receives PSCell addition RRC signalling
· The UE aborts interruption-based inter-RAT SFTD reporting when the UE receives a PSCell addition RRC message.
Justification: the scenario, and hence the UE solution, changes. PSCell addition procedure may in this case require hardware resources (e.g. cell searcher).
· Number of SFTD reports
· For inter-RAT SFTD, only one measurement report is to be provided by the UE, i.e., no periodic reporting is requested.
Justification: This is already captured in 36.331 V15.1.0 clause 6.3.5 “ReportConfigInterRAT” (see below).

reportAmount
Number of measurement reports applicable for triggerType event as well as for triggerType periodical. In case purpose is set to reportCGI or reportStrongestCellsForSON only value 1 applies. In case reportSFTD-Meas is configured, only value 1 applies.


· Number of cells to report
· The UE may report up to 3 cells. Inter-RAT SFTD measurement delay requirements are derived based on reporting of a single cell.
Justification: When we decided to ask RAN2 for signaling that would allow reporting for up to 3 cells, the justification was that some UE implementations may find more than one cell, and reporting of more than one cell would then give added value without requiring additional efforts. Allowing reporting for up to 3 cells was not intended to put requirement on the UE to detect more than one cell. Additionally, the functionality is intended to provide the initial timing between the LTE and NR systems so the LTE PCell can configure regular measurements – by which additional NR neighbor cells can be identified.
UE can report up to 3 cells.
· UE cell detection processing capabilities in FR2
· [bookmark: _GoBack]The UE is assumed to be capable of processing 5ms of radio samples every 35ms when carrying out cell detection on a carrier in FR2.
Justification: The number of samples as well as the number of SSBs in a half-frame are in general larger in the numerologies used for FR2 than for FR1. The increased inter-RAT SFTD reporting time that follows from lowered assumption on processing capability is somewhat compensated by that it is likely that shorter SMTC periods and/or SSB periodicities will be applied in FR2.
Keep original agreement (5ms of radio samples per 20ms).
· When interruptions are allowed for interruption-based SFTD
· Interruptions are allowed at the beginning and at the end of an interruption-based inter-RAT SFTD measurement. This implies two interruptions, each of a length that depends on whether it is an intra- or inter-band scenario (see separate bullets).
Justification: Although UE power consumption is of great concern, it shall be taken into account that requesting a UE to execute an interruption-based inter-RAT SFTD measurement is a rare event. Assuming that the UE only changes the receiver configuration at the beginning and the end of the whole measurement significantly reduces the specification work, as well as UE implementation complexity and UE development testing efforts. 
· PCell and SCell(s) Interruption length for intra-band interruption-based SFTD
· 5 subframes [conditioned on two interruptions in total]
Justification: Colocation is assumed for both contiguous and non-contiguous intra-band EN-DC. This implies that there will be a limited power imbalance between the strongest received LTE cell and the strongest received NR neighbour cell. The interruption of 5 subframes is for allowing the UE to find an optimum gain setting after having widened the received bandwidth – similar to how it has been specified for LTE intra-band CA and LTE DC. [The condition is justified by that if more interruptions are allowed, gain states can be reused and the additional interruptions shall therefore be shorter.] 
· Applicability of interruption-based inter-RAT SFTD with respect to band combinations 
· Interruption-based SFTD measurement is supported only for LTE – NR band combinations that are supported by the UE.
Justification: Band combinations that are not supported may for instance cause interference between RF receiver chains or result in RF hardware conflicts, and hence would have to be measured using autonomous gaps, i.e., where the UE tunes away from the LTE PCell during the time it receives NR radio samples. For the early roll-out it is reasonable to assume that the network acquires the timing information using UEs that also can benefit from the same. 
Open issues
 (from RRM chairman’s notes)
· Measurement period (excluding RSRP)
· Proposals for measurement period for FR1, gap-based SFTD (scaling with Nfreq is treated further down):
· Option 1: Tmeasure_SFTD1 = [4] x max{TSSB, MGRP}	[R4-1806311] (corrected, RSRP removed)
· Option 2: Tmeasure_SFTD1 = 8 x max{TSSB, MGRP}	[R4-1806538] (Nfreq removed)
· Option 3: Tmeasure_SFTD1 = [6] x max{TSSB, MGRP}	[R4-1807263]
Discussion:
ZTE: we would like to have some condition for option 3. This requirement applies to FSTD specific gaps.
Ericsson: the other solution is to do scaling.

· Proposals for measurement period excluding RSRP for FR2, interruption-based SFTD:
· Option 1: Tmeasure_SFTD1 = NRXBS  × [12] TSSB + min (NRXBS, Ncell) × [3]TSSB 	[R4-1806311]
· Option 2: Tmeasure_SFTD1 = 18 x TSSB periods 	[R4-1806538] when not considering beam sweeping (add factor)
· Option 3: Tmeasure_SFTD1 = N1 * [14] TSSB	[R4-1807263]
Discussion:
Intel: why do we need exclude RSRP?
Ericsson: some papers include and others do not. RSRP reporting is optional.
Intel: UE needs figure out which is the best beam. UE needs do RSRP (false alarm threshold and sort out the cell RSRP level) before reading SSB index to get timing.
Ericsson: it is up to UE implementation.
Mediatek: UE can find multiple beams and UE will have a way to figure out which one is proper.

· Proposals for measurement period excluding RSRP for FR2, gap-based SFTD (scaling with Nfreq is treated further down):
· Option 1: Tmeasure_SFTD1 = max((NRXBS  × [2] + min (NRXBS, Ncell) ×[3])TSSB, (NRXBS  × [2] + min (NRXBS, Ncell) ×[3]) MGRP)	[R4-1806311] (RSRP removed)
· Option 2: Tmeasure_SFTD1 = 8 x max{MGRP, TSSB} x Nfreq 	[R4-1806538] when not considering beam sweeping (add factor)
· Option 3: Tmeasure_SFTD1 = N1 x [6] * max (TSSB, MGRP) 	[R4-1807263]
· Tentative agreements: Discussions needed
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