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Introduction
Inter-RAT RSTD requirement has been widely discussed in previous RAN4 meeting. However, there are still some open issues in the core requirement. In this contribution, we provide further discussion on the remaining issues. After discussion some conclusions are also provided.
Discussion
1) TDetect, E-UTRAN FDD
The first open issue is about the LTE cell detection time. Current agreement is that:
	TRefCell,E-UTRAN = TDetect, E-UTRAN FDD + TMIB ,
where
TDetect, E-UTRAN FDD = TBD and it is the time needed to detect the E-UTRA OTDOA assistance data reference cell when the UE needs to acquire the subframe and slot timing of the cell (TDetect, E-UTRAN FDD=0 when both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset are provded in the E-UTRA OTDOA assistance data), and
TMIB = 50 ms is the time required to acquire SFN of the E-UTRA OTDOA assistance data reference cell provided the OTDOA assistance data reference cell is decodable and at least all E-UTRA subframes #0 during TMIB are available at the UE receiver (TMIB=0 when nr-LTE-SFN-Offset is provded in the E-UTRA OTDOA assistance data).


As can be seen above, as long as both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset are provided in the E-UTRA OTDOA assistance data, UE doesn’t need search for the LTE cell. Instead, it can directly request the serving NR cell for measurement gap.
However, if nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset are not provided in the E-UTRA OTDOA assistance data (corresponding signalling is not mandatory). UE needs to detect the LTE cell in autonomous gaps. As we all know, the cell detection delay highly depends on actual side condition. In legacy LTE requirement, PSS/SSS detection delay is 600ms at -6dB. As side condition becoming worse, the delay will be significantly increased. This observation is made based on the outcome of study in eMTC and NB-IoT topics, wherein companies provided simulation results for PSS/SSS detection performance at very low SNR (down to -12~-15dB). The delay could be up to several seconds. Note that in inter-RAT RSTD measurement the LTE cell search is done in autonomous gaps, which means there is interruption to service in the serving cell. We believe that interruption of several seconds would have serious impact on user experience. To avoid this long interruption, it is better to set proper side condition in our core requirement. Reusing legacy requirement could be a starting point.
[bookmark: _Ref1129695]Proposal 1: TDetect, E-UTRAN FDD is defined as 600ms with side condition of -6dB.
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2) Number of missing ACK/NACK 
The second open issue is about the missing ACK/NACK in autonomous gap for cell search and MIB reading. Requirement for this should be split into two parts, one is for cell search and the other one is for MIB reading. As for cell search, we assume that UE will do the cell search by using autonomous gap “pattern” of periodicity = 40ms  and length = 5ms + 1ms, where 5ms is for PSS/SSS detection and 1ms is for RF tuning and re-tuning. 
[image: ]
Figure 1 missing ACK/NACK in cell search
Take 15KHz SCS for example, as can be seen in Figure 1, there are 10 ACK/NACK missing in every 40ms (considering 2 slot ACK/NACK feedback). Thus the actual number of ACK/NACK that shall be transmitted during 600ms is 450. Following the same methodology, the number of missing ACK/NACK in 30KHz and 60KHz SCS can also be calculated:
For 30KHz SCS, there are 15 ACK/NACK missing in every 40ms. The actual number of ACK/NACK that shall be transmitted during 600ms is 975.
For 60KHz SCS, there are 25 ACK/NACK missing in every 40ms. The actual number of ACK/NACK that shall be transmitted during 600ms is 2025.
[bookmark: _Ref1129698]Proposal 2: for 15KHz SCS FDD, UE shall at least transmit 450 ACK/NACK during TDetect, E-UTRAN FDD (600ms).
[bookmark: _Ref1129706]Proposal 3: for 30KHz SCS FDD, UE shall at least transmit 975 ACK/NACK during TDetect, E-UTRAN FDD (600ms).
[bookmark: _Ref1129709]Proposal 4: for 60KHz SCS FDD, UE shall at least transmit 2025 ACK/NACK during TDetect, E-UTRAN FDD (600ms).

As for missing ACK/NACK in MIB reading, UE may take up to 9~10 ms for the first sample and 3ms for each of the rest sample. Thus UE shall at least transmit 12 ACK/NACK during this 50ms (also assume 15KHz SCS and 2 slot feedback here) in 15KHz NR cell. Following the same methodology, we can also get number for 30KHz and 60KHz SCS.
[bookmark: _Ref1129712]Proposal 5: for 15KHz SCS FDD, UE shall at least transmit 12 ACK/NACK during TMIB (50ms).
[bookmark: _Ref1129714]Proposal 6: for 30KHz SCS FDD, UE shall at least transmit 44 ACK/NACK during TMIB (50ms).
[bookmark: _Ref1129717]Proposal 7: for 60KHz SCS FDD, UE shall at least transmit 116 ACK/NACK during TMIB (50ms).
Conclusion
In this contribution, we further dicuss the inter-RAT RSTD measurement in NR system. After discussion the following conclusions are made:
Proposal 1: TDetect, E-UTRAN FDD is defined as 600ms with side condition of -6dB.
Proposal 2: for 15KHz SCS FDD, UE shall at least transmit 450 ACK/NACK during TDetect, E-UTRAN FDD (600ms).
Proposal 3: for 30KHz SCS FDD, UE shall at least transmit 975 ACK/NACK during TDetect, E-UTRAN FDD (600ms).
Proposal 4: for 60KHz SCS FDD, UE shall at least transmit 2025 ACK/NACK during TDetect, E-UTRAN FDD (600ms).
Proposal 5: for 15KHz SCS FDD, UE shall at least transmit 12 ACK/NACK during TMIB (50ms).
Proposal 6: for 30KHz SCS FDD, UE shall at least transmit 44 ACK/NACK during TMIB (50ms).
Proposal 7: for 60KHz SCS FDD, UE shall at least transmit 116 ACK/NACK during TMIB (50ms).
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