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At RAN4#93, progress was made in the area of RRM requirements for NR on unlicensed carrier, and agreements were captured in a WF [1]. For inter-RAT SFTD, i.e. SFTD between an E-UTRA PCell on licensed carrier and a NR neighbour cell on unlicensed carrier, the following agreements were made: 
· UE behavior upon exceeding Tmeasure_SFTD_LBT_max: UE shall stop the search
· FFS whether UE abandons the measurement 
· Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, k=TBD≤10
· Reporting delay: based on that the UE shall be capable of reporting SFTD at earliest upon having received the SFTD measurement configuration, and at latest X ms after the start of a period with Y consecutively available SSBs. Values of X and Y depend on the configuration in use and are FFS.
· Rel-15 side conditions apply







In this contribution we are proposing values for k, X and Y as to finalize requirement. 
Discussion
Values of X and Y in testing of reporting delay

The existing inter-RAT SFTD measurement reporting delay requirements for measurement between E-UTRA PCell and NR neighbour cell are as follows (TS 36.133 clause 8.1.2.4.25.2):
When no MCG DRX is used, the UE shall be capable of determining SFTD within a physical layer measurement period of Tmeasure_SFTD1 as follows:
-	For SFTD measurements without measurement gaps, and without additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [14] SMTC periods
-	For NR carrier in FR2: Tmeasure_SFTD1 = [112] SMTC periods
-	For SFTD measurements in measurement gaps, and without additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [Nfreq × 8 × max(MGRP, SMTC period)]
-	For NR carrier in FR2: Tmeasure_SFTD1 = [Nfreq × 64 × max(MGRP, SMTC period)]
-	For SFTD measurements without measurement gaps, and with additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [19] SMTC periods
-	For NR carrier in FR2: Tmeasure_SFTD1 = [152] SMTC periods
-	For SFTD measurements in measurement gaps, and with additional SS-RSRP reporting:
-	For NR carrier in FR1: Tmeasure_SFTD1 = [Nfreq × 13 × max(MGRP, SMTC period)]
-	For NR carrier in FR2: Tmeasure_SFTD1 = [Nfreq × 104 × max(MGRP, SMTC period)]
where Nfreq is the number of carriers monitored in measurement gaps.
The existing requirements are based on that SSBs are transmitted every SMTC in the neighbor cell. Moreover the existing requirements are based on that the UE is carrying out a systematic search over all possible timings at which SSBs can be transmitted, where it is processing about 5ms radio time at most every 20ms. The search pattern is up to the UE implementation.

Observation 1: The UE is using a UE implementation-specific search pattern that assumes that SSBs are transmitted periodically during time period Tmeasure_SFTD1.

If even a single one of the SSBs is missing during the time period Tmeasure_SFTD1 there is a risk that the UE will fail to detect the NR cell, as the UE has no means for determining the cause of an absent detection (SSB not transmitted due to CCA, or SSB not transmitted due to that it is outside the SMTC window). Provided that it would be known to the test system where the UE starts a search pattern, it would be enough to guarantee that SSBs are consecutively available during a time period Tmeasure_SFTD1. However, as the lengths of the search patterns may differ between UE implementations (Tmeasure_SFTD1 represents minimum requirement), also the starting points of the search pattern is unknown to the test system. In order to guarantee that a UE can run a complete search pattern during a time period where all SSB are available, we are proposing that at some point T1 ms into the test, SSBs are to be transmitted consecutively over a time period of duration 2 × Tmeasure_SFTD1 – 1 × SMTC period. This would allow the UE to complete a full search pattern with incomplete transmission of SSBs before executing a full search pattern with all SSBs available regardless of the starting point of the search pattern. A tentative requirement may be as follows.

When no MCG DRX is used, the delay requirement is conditioned on that during the SFTD measurement time there is a time period of 2 × Tmeasure_SFTD1 – 1 × SMTC period with consecutive successful SSB transmissions, where Tmeasure_SFTD1 is defined in clause 8.1.2.4.25.2. Provided that the starting point of such period is T1 ms into the SFTD measurement, the UE shall be capable of determining SFTD within a physical layer measurement period Tmeasure_SFTD_CCA = T1 + 2 × Tmeasure_SFTD1 – 1 × SMTC period.
Proposal 1:  For testing of inter-RAT SFTD measurement delay under CCA, the test system shall guarantee that at some point in the test there is a time period of duration 2 × Tmeasure_SFTD1 – 1 × SMTC period during which SSBs are transmitted consecutively. Provided that such period is starting T1 ms into the SFTD measurement, the UE shall be capable of determining SFTD within a physical layer measurement period Tmeasure_SFTD_CCA = T1 + 2 × Tmeasure_SFTD1 – 1 × SMTC period.

Value of Tmeasure_SFTD_LBT_max

The purpose of Tmeasure_SFTD_LBT_max is to safe-guard that the UE is not measuring SFTD indefinitely for the case where CCA repeatedly is causing the UE to fail. Although from power consumption point of view it is undesirable to have the UE searching a long time, from system point of view it is still important to acquire SFTD. If too short time is specified, it may lead to that the base station needs to request SFTD measurements from the UE repeatedly, with increased overhead in terms of signalling in PCell. We are proposing to use Tmeasure_SFTD_LBT_max = k× Tmeasure_SFTD1, with k=[10].

Proposal 2: Upon expiry of Tmeasure_SFTD_LBT_max = [10]× Tmeasure_SFTD1 the UE abandons the inter-RAT SFTD measurement. 
Summary and Conclusion
In this contribution we are proposing remaining parameter values for the inter-RAT SFTD measurement delay requirement for NR carrier with CCA. The following proposal is made with respect to X and Y:
Proposal 1:  For testing of inter-RAT SFTD measurement delay under CCA, the test system shall guarantee that at some point in the test there is a time period of duration 2 × Tmeasure_SFTD1 – 1 × SMTC period during which SSBs are transmitted consecutively. Provided that such period is starting T1 ms into the SFTD measurement, the UE shall be capable of determining SFTD within a physical layer measurement period Tmeasure_SFTD_CCA = T1 + 2 × Tmeasure_SFTD1 – 1 × SMTC period.
The following proposal is made with respect to k:
Proposal 2: Upon expiry of Tmeasure_SFTD_LBT_max = [10]× Tmeasure_SFTD1 the UE abandons the inter-RAT SFTD measurement. 
A CR introducing inter-RAQT SFTD measurement delay requirement for NR carrier with CCA is provided in [3]. 
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