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1. Introduction

In RAN4#88bis, the requirements for acquiring the timing of the E-UTRA OTDOA reference cell in inter-RAT OTDOA measurement were discussed, and the CR [1] was agreed. There are mainly two changes
· The condition under which UE needs to acquire the timing of LTE cell with autonomous gap are updated based on RAN2 signaling nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset
· The delay and interruption requirements for UE to acquire the timing of LTE cell with autonomous gap are defined.

There are in our view still some open issues for the requirements, including 

· Condition for T_MIB = 0 and T_identify = 0

· Value of T_identify and the interruption within it

· Interruption within T_MIB
In this paper we will address the above open issues.
2. Discussion
2.1. Condition for T_MIB = 0 and T_identify = 0
In RAN2#103bis, RAN2 made agreements about signalling support for inter-RAT RSTD measurement for NR SA, and LS [2] was sent to RAN4 with the following information.
	RAN2 discussed SFN offset provided by location server in OTDOA-ReferenceCellInfo, and agreed that when the network already knows SFN offset, the network may provide, in addition to the SFN offset counted in radio frames, also the frame boundary offset with 0.5ms level resolution, which otherwise would be obtained by the UE using autonomous gaps. Below field has been added in TS36.355:

nr-LTE-fineTiming-Offset-r15



INTEGER (0..19)

This field specifies the subframe boundary difference between the serving NR cell subframe #0 and the assistance data reference cell from the beginning of a radio frame #0 of the NR serving cell to the beginning of the closest subsequent radio frame #0 of the assistance data reference cell, value 0 corresponds to 0ms, value 1 corresponds to 0.5ms, 2 to 1ms and so on.The nr-LTE-fineTiming-Offset-r15 is optionally provided when nr-LTE-SFN-Offset is provided and shall not be provided when the nr-LTE-SFN-Offset is not present.


With this input RAN4 should update the current requirements in 38.133, which says

	TIdentify, E-UTRAN FDD=0 when the subframe and slot timing of the E-UTRA OTDOA assistance data reference cell are known to the UE

TMIB=0 when the SFN is known to the UE

Editor’s note: Adding the case when TIdentify, E-UTRAN FDD =0 and TMIB >0 in Table 9.4.4.1.2.2-1 is FFS and subject to RAN2 signaling details.


T_MIB can be zero as long as nr-LTE-SFN-Offset is provided. This is because when SFN offset is signalled there is no need for UE to read MIB to find the SFN timing of LTE. This is the case no matter if nr-LTE-fineTiming-Offset-r15 is signalled or not.

T_identify can be zero only when both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset-r15 are signalled. This is because nr-LTE-fineTiming-Offset-r15 will never be signalled alone. In addition, the 0.5ms timing accuracy given by nr-LTE-fineTiming-Offset-r15 is not enough for MIB decoding, i.e. UE still needs to do cell search before it can read MIB.
Proposal 1: Capture the exact condition for T_MIB = 0 and T_identify = 0

· T_MIB is zero if nr-LTE-SFN-Offset is provided
· T_identify is zero when both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset-r15 are provided.
2.2. T_identify and the interruption
In current spec, the requirement on T_identify refers to the inter-RAT LTE measurement in section 9.4.2. 

	TIdentify, E-UTRAN FDD is as specified in Section 9.4.2 assuming CSSFinterRAT=1 and it is the time needed to identify the E-UTRA OTDOA assistance data reference cell when the UE needs to acquire the subframe and slot timing of the cell


In our view, the requirements in section 9.4.2 are for normal inter-RAT measurement with network configured MG and it cannot apply for the measurement with autonomous gap. Instead, similar UE searching behaviour as used in 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 T_identify, as shown in Figure 1, 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 T_identify

In summary, during the T_identify 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: T_identify is defined as [500ms] based on -6dB side condition. The number of available ACK/NACKs during T_identify are [250] for 15kHz SCS and [600] for 30kHz SCS.
2.3. Interruption during T_MIB

In current 38.133, the number of ACK/NACKs available during T_MIB of 50ms is defined as 7 for 15kHz SCS and 29 for 30kHz SCS. We understand this is based on the assumption that UE needs an interruption of 9ms for the first time when it reads MIB, which was used for deriving the CGI requirements. For each of the remaining attempts to read MIB, an interruption of 4ms is assumed.

However, we understand this 9ms interruption is only needed when UE reads MIB without trying cell detection. In inter-RAT RSTD requirement, T_identify is always >0 when T_MIB is >0, so such case does not exists. With this assumption we show the available ACK/NACKs in Figure 2, and it is calculated that the number of available ACK/NACKs during T_MIB is [5] for 15kHz SCS and [35] for 30kHz SCS.
[image: image2.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

0 1 2 3 4


Figure 2: illustration of available ACK/NACK within T_MIB

Proposal 3: The number of available ACK/NACKs during T_MIB are [5] for 15kHz SCS and [35] for 30kHz SCS.
3. Conclusions

In this paper we provided our views on the remaining issues for inter-RAT RSTD measurement.
Proposal 1: Capture the exact condition for T_MIB = 0 and T_identify = 0

· T_MIB is zero if nr-LTE-SFN-Offset is provided
· T_identify is zero when both nr-LTE-SFN-Offset and nr-LTE-fineTiming-Offset-r15 are provided.
Proposal 2: T_identify is defined as [500ms] based on -6dB side condition. The number of available ACK/NACKs during T_identify are [250] for 15kHz SCS and [600] for 30kHz SCS.

Proposal 3: The number of available ACK/NACKs during T_MIB are [5] for 15kHz SCS and [35] for 30kHz SCS.
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