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Introduction
In previous RAN4 meeting, RAN4 agreed to allow UE to request measurement gap for LTE cell detection from gNB. An LS was sent in [1] to RAN2 in RAN4 #89 and RAN2 implement the corresponding CR in TS38.331 and TS38.305. However, from RAN4 perspective, inter-RAT RSTD measurement requirement is not yet complete. In this contribution we will discuss the remaining open issues.
Discussion
First is for fine timing acquisition for target LTE cell. Although UE is allowed to request measurement gap for cell detection, gNB still has freedom not to configure any gap for the UE. On the other hand, as can be seen in current TS38.133 v15.5.0, there is only requirement for the case where measurement gap is configured:
	TDetect, E-UTRAN FDD = TIdentify, E-UTRAN FDD  - Tmeasure, E-UTRAN FDD is according to Section 9.4.2 assuming CSSFinterRAT=1 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, provided the UE is configured with measurement gaps (TDetect, E-UTRAN FDD=0 when both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset are provided in the E-UTRA OTDOA assistance data or the E-UTRA OTDOA assistance data reference cell is known to the UE), and


Then the question is in case of no measurement gap configured, is the UE expected to get the fine timing by using autonomous gap or simply drop the RSTD measurement?
If we expect the UE to get the fine timing by using autonomous gap, then in RAN4 we need to define corresponding requirement. If the UE is allowed to dimply drop the RSTD measurement, some clarification is needed based on current core requirement.
[bookmark: _Ref5014873]Observation 1: UE behaviour is not clear in current TS38.133 v15.5.0 if it has to acquire fine timing of target LTE cell but it is not configured with measurement gap.

Regarding the two options, we slightly prefer option 1, i.e. do it in autonomous gaps, considering 1) positioning is with high priority and should not be simply dropped. 2) network has freedom not to configure measurement. 
[bookmark: _Ref5014887]Proposal 1: positioning business is considered with high priority and shall not be simply dropped. In case of no measurement gap configured, UE shall acquire fine timing of target LTE cell by using 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 2: TDetect, E-UTRAN is defined as 600ms with side condition of -6dB.

Another open issue is about the number of missing ACK/NACK for SIB reading when cellGlobalId is included in OTDOA-ReferenceCellInfo and the UE is not aware of the ECGI of this cell. Currently TECGI = 100 ms, during which UE can observe 5 SIB1 samples. Considering the worst case, i.e. UE needs to use all of them, UE will miss 5ms for SIB1 reading. On top of this, we also need to consider the RF tuning and re-tuning time. Assuming 0.5 ms RF tuning and re-tuning time and 2 slot ACK/NACK feedback is configured, we can calculate the number of missing ACK/NACK accordingly for each SCS configuration.


Figure 1 missing ACK/NACK for SIB1 reading in synchronous case


Figure 1 missing ACK/NACK for SIB1 reading in asynchronous case
As can be observed in above figure, in each SIB1 occasion UE can only provide ACK/NACK feedback on blue blocks. Considering the asynchronous case, we propose:
[bookmark: _Ref5014894]Proposal 3: 
· for 15KHz SCS FDD, UE shall at least transmit 65 ACK/NACK during TECGI (100ms).
· for 30KHz SCS FDD, UE shall at least transmit 155 ACK/NACK during TECGI (100ms).
· for 60KHz SCS FDD, UE shall at least transmit 335 ACK/NACK during TECGI (100ms).
Similarly we can also get the number for TMIB. Considering UE may take up to 9~10 ms for the first sample, we propose:
[bookmark: _Ref5014898]Proposal 4: 
· for 15KHz SCS FDD, UE shall at least transmit 12 ACK/NACK during TMIB (50ms).
· for 30KHz SCS FDD, UE shall at least transmit 37 ACK/NACK during TMIB (50ms).
· for 60KHz SCS FDD, UE shall at least transmit 99 ACK/NACK during TMIB (50ms).
[bookmark: _GoBack]
Conclusion
In this contribution, we further dicuss the inter-RAT RSTD measurement in NR system. After discussion the following conclusions are made:
Observation 1: UE behaviour is not clear in current TS38.133 v15.5.0 if it has to acquire fine timing of target LTE cell but it is not configured with measurement gap.
Proposal 1: positioning business is considered with high priority and shall not be simply dropped. In case of no measurement gap configured, UE shall acquire fine timing of target LTE cell by using autonomous gaps.
Proposal 2: TDetect, E-UTRAN is defined as 600ms with side condition of -6dB.
Proposal 3:
· for 15KHz SCS FDD, UE shall at least transmit 65 ACK/NACK during TECGI (100ms).
· for 30KHz SCS FDD, UE shall at least transmit 155 ACK/NACK during TECGI (100ms).
· for 60KHz SCS FDD, UE shall at least transmit 335 ACK/NACK during TECGI (100ms).
· for 120KHz SCS FDD, UE shall at least transmit 695 ACK/NACK during TECGI (100ms).
Proposal 4:
· for 15KHz SCS FDD, UE shall at least transmit 12 ACK/NACK during TMIB (50ms).
· for 30KHz SCS FDD, UE shall at least transmit 37 ACK/NACK during TMIB (50ms).
· for 60KHz SCS FDD, UE shall at least transmit 99 ACK/NACK during TMIB (50ms).
· for 120KHz SCS FDD, UE shall at least transmit 223 ACK/NACK during TMIB (50ms).
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