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1. Introduction

In RAN4#89 the requirements for inter-RAT RSTD measurement were further discussed, in particular the delay and interruption for UE to acquire the timing LTE reference cell. Based on RAN2 progress on the network assistance data, RAN4 defined UE behaviour and related requirements based on the availability of signalling on SFN offset and subframe timing offset, as captured in [1]. In addition, to minimize the use of autonomous gaps, RAN4 agreed that UE is allowed to request normal measurement gaps in order to do cell detection on the LTE carrier for acquiring the subframe timing, and an LS [2] was sent to RAN2.

On the other hand, there are still some open issues in the requirements for LTE reference cell timing acquisition, namely

· Different cell detection requirements based on configuration of measurement objects and gaps

· The interruption for autonomous gaps

In this paper we will provide our views on the remaining issues for inter-RAT RSTD requirements.
2. Discussion
2.1. Cell detection for acquiring subframe timing
According to the discussion in RAN4#89, UE need to do cell detection to acquire the subframe timing of the LTE reference cell, when nr-LTE-fineTiming-Offset is not provided by the network in the assistance data. It should be noted that nr-LTE-fineTiming-Offset cannot be provided alone without nr-LTE-SFN-Offset, so the only case where UE can avoid the cell detection is when both nr-LTE-fineTiming-Offset and nr-LTE-SFN-Offset are signalled.

When UE needs to perform cell detection to find the subframe timing of the LTE reference cell, there are different cases to be considered:

1) The RSTD carrier has already been configured as a measurement object 

In this case, UE should have already detected the LTE reference cell, and does not need to do addition cell detection, which means TDetect can be zero. Also, UE does not need to request measurement gaps separately.

2) The RSTD carrier is not a measurement object, but network has configured measurement gaps for other carriers

In this case, UE does not need to request measurement gaps separately, but can do cell detection on the RSTD carrier with the configured gaps. It is then a question how gaps are shared between the RSTD carrier and other measurement objects configured for RRM. In our view, as positioning is typically an emergent service and measurement is not continuous performed, the RSTD measurement should take the priority, i.e. TDetect can re-use the normal inter-RAT RRM measurement performance as defined in section 9.4.2 or 9.4.3 with CSSF = 1.

It should be also clarified in the spec that during the cell detection time for the RSTD carrier, the performance of RRM measurement which are performed within gaps may be impacted.

3) The RSTD carrier is not a measurement object, and network has not configured measurement gaps for other carriers

3a) UE requests gaps for detecting the LTE reference cell, and the gaps are granted by the network
In this case, UE could perform the cell detection with the normal measurement gaps. As there is no other carrier which is measured within gaps, TDetect can re-use the normal inter-RAT RRM measurement performance as defined in section 9.4.2 or 9.4.3 with CSSF = 1.

3b) UE does not request gaps, or the gaps are not granted by the network

In this case, UE still has to rely on autonomous gaps to do the cell detection. The length of TDetect and related interruption needs to be defined. We will discuss this in the next section.

Proposal 1: The cell detection for acquiring LTE reference cell timing should consider the following cases:

1) The RSTD carrier has already been configured as a measurement object

2) The RSTD carrier is not a measurement object, but network has configured measurement gaps for other carriers

3) The RSTD carrier is not a measurement object, and network has not configured measurement gaps for other carriers

a) UE requests gaps for detecting the LTE reference cell, and the gaps are granted by the network

b) UE does not request gaps, or the gaps are not granted by the network 
2.2. TDetect
In section 2.1 the length of TDetect is clear except for the case 3b, where the cell detection is done with autonomous gaps. For this case, similar UE searching behaviour as for inter-RAT SFTD measurement should be used, where UE is assumed to open a search window for 5ms and then process for 15ms. How many search windows are need depends on side conditions. For inter-RAT LTE measurement, the side condition is -6dB, we think around 25 windows are needed considering the 20 samples are assumed for intra-frequency cell identification and here UE needs some additional samples for AGC. 

For the interruption within TDetect, as shown in Figure 1 for FDD NR serving cell and 4-slot HARQ-ACK delay, there will be 11 ACK/NACKs available per 20ms with 15kHz SCS. However, considering that there can be a timing difference between LTE cell and NR serving cell of up to 0.5ms, when calculating the interruption for NR serving cell, the number of ACK/NACKs will be reduced by one. [image: image1.emf]0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
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Figure 1: illustration of available ACK/NACK within TDetect
In summary, during the TDetect of [500]ms, [250] ACK/NACKs should be available for 15kHz SCS. Following the same method of calculation, for 30kHz SCS, [600] ACK/NACKs should be available.
Proposal 2: For case 3b, TDetect is defined as [500ms] based on -6dB side condition. The number of available ACK/NACKs during TDetect are [250] for 15kHz SCS and [600] for 30kHz SCS, for FDD NR serving cell and 4-slot HARQ-ACK delay.
2.3. TMIB
In RAN4#89, the length of TMIB was agreed as 50ms, but the number of available ACK/NACKs during TMIB is still open. Similar calculation for deriving the LTE CGI reading requirements should be used, i.e. UE would need 5 attempts to decode MIB from the cell, and for each attempt, an interruption of 4ms is assumed. It should be noted that for CGI reading, the assumption is that UE needs an interruption of 9ms for the first time when it reads MIB, but we understand the 9ms interruption is only needed when UE reads MIB without trying cell detection. For inter-RAT RSTD requirement, such case does not exists, so the 4ms interruption can be assumed for all MIB decoding attempts.

With this assumption we show the available ACK/NACKs in Figure 2, and it is calculated that the number of available ACK/NACKs during TMIB is [5] for 15kHz SCS and [35] for 30kHz SCS, for FDD NR serving cell and 4-slot HARQ-ACK delay.
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Figure 2: illustration of available ACK/NACK within TMIB
Proposal 3: The number of available ACK/NACKs during TMIB are [5] for 15kHz SCS and [35] for 30kHz SCS, for FDD NR serving cell and 4-slot HARQ-ACK delay.
3. Conclusions

In this paper we provided our views on the remaining issues for inter-RAT RSTD measurement requirements.

Proposal 1: The cell detection for acquiring LTE reference cell timing should consider the following cases:

1) The RSTD carrier has already been configured as a measurement object

2) The RSTD carrier is not a measurement object, but network has configured measurement gaps for other carriers

3) The RSTD carrier is not a measurement object, and network has not configured measurement gaps for other carriers

a) UE requests gaps for detecting the LTE reference cell, and the gaps are granted by the network
b) UE does not request gaps, or the gaps are not granted by the network

Proposal 2: For case 3b, TDetect is defined as [500ms] based on -6dB side condition. The number of available ACK/NACKs during TDetect are [250] for 15kHz SCS and [600] for 30kHz SCS, for FDD NR serving cell and 4-slot HARQ-ACK delay.

Proposal 3: The number of available ACK/NACKs during TMIB are [5] for 15kHz SCS and [35] for 30kHz SCS, for FDD NR serving cell and 4-slot HARQ-ACK delay.
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