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1. Introduction

In RAN4#90, the requirements for inter-RSTD measurement were further discussed, and CR [1-2] were endorsed. The main changes agreed are:

· Time for detecting the fine timing of LTE reference cell is specified provided UE is configured with gaps

· Time to decode ECGI in SIB1 is specified as 100ms

· Some ACK/NACK numbers are specified in bracket for autonomous gap based MIB and SIB1 decoding
The remaining issues are 

· whether to define the requirements for cell detection with autonomous gap
· ACK/NACK numbers in autonomous gaps
In this paper we will provide our views on the remaining open issues in inter-RAT RSTD requirements.
2. Discussion
2.1. Fine timing acquisition
Before RSTD measurement, UE may need to do cell detection on the LTE RSTD carrier to acquire the subframe level timing of the LTE reference cell. In current spec, the requirements for the case where UE performs cell detection within the configured MG are specified.
	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


It can be seen that this cell detection is given the highest priority in terms of gap sharing, since CSSF is assumed to be 1, which means all gap occasions are devoted to it until the detection is finished. If the MG is only used for measurement on this RSTD carrier there is no problem, but if the MG is also used for RRM measurement on other carriers, then the measurement performance of other carriers will be impacted during this cell detection time. This should be clarified in the CSSF calculation.
Proposal 1: Clarify the impact of fine timing acquisition of LTE reference cell on the CSSF calculation when cell detection is performed within MG. 
Another question is whether UE should be allowed to do cell detection based on autonomous gaps. In RAN4#89, it was agreed that UE may request MG to cell detection to acquire the subframe level timing of the LTE reference cell. In our view, this should not be a mandatory UE behaviour, and UE should be allowed to choose to use autonomous gaps for detecting the LTE reference cell. The reasons are 
· Faster cell detection: when cell detection is performed in MG, the delay requirement is around 3s while with autonomous gaps the delay can be around 500ms (exact value are to be discussed). Also, the MG requesting and granting will have additional RRC signalling delay. 
· Reduced signalling overhead: in most cases the MG for cell detection cannot be used for PRS measurement, so UE anyway has to request MG for PRS measurement after acquiring the timing of LTE reference cell. This means the RRC signalling overhead for MG requesting and granting will be doubled. 
MIB decoding and (when needed) SIB1 decoding are done in autonomous gaps no matter UE has requested MG for cell detection. In fact, in the earlier RAN4 discussion, the assumption was that UE could use autonomous gaps for cell detection, and this can be seen from the endorsed CR in RAN4#88bis [2]. In RAN4#89, the agreement was that UE may request MG for cell detection, and we understand that this is up to UE to decide, and the earlier assumption that UE may use autonomous gaps was not changed. 
Based on above, we think UE should be allowed to use autonomous gaps for detection of LTE reference cell. The exact detection delay can be further discussed. Our suggestion for TDetect is 400ms, assuming 20ms detection interval and 20 samples for -6dB side condition.
Proposal 2: UE should be allowed to use autonomous gaps for detection of LTE reference cell. The corresponding TDetect is [400]ms.
2.2. Number of ACK/NACK in autonomous gaps
In current spec, the number of ACK/NACKs in autonomous gaps is specified in brackets for MIB reading and is TBD for ECGI reading. Also, if cell detection based on autonomous gap is defined, the number of ACK/ANCKs for cell detection also needs to be defined. Next, we will use MIB reading as example to illustrate how to calculate the number. 
Similar calculation for deriving the LTE CGI reading requirements can be used, i.e. UE would need 5 attempts to decode MIB, and for each attempt, an interruption of 4ms is assumed. In addition, for the first time when UE reads MIB, an extra 5ms interruption is assumed. This is shown in Figure 1 for 15kHz SCS case, assuming FDD NR serving cell and 2-slot HARQ timing. When calculating the number, it should be considered that there can be a timing difference between LTE cell and NR serving cell of up to 0.5ms, so the number of ACK/NACKs will be reduced by one for each occasion.
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Figure 1: illustration of available ACK/NACK within TMIB
Following the same way of calculation, the number of ACK/NACKs during TMIB, TECGI and TDetect are given in Table 1-3 below. It should be noted that in the calculation we do not consider the impact of SMTC, since it will make the calculation complex, e.g. intra-frequency measurement may or may not cause interruption depending on the SCS of the SSB and data on NR serving cell, and it has no relevance with the performance of LTE reference cell timing acquisition.

Table 1: Number of ACK/NACK during TMIB
	NACK/NACK, MIB, FDD, FR1
	Configuration of the serving cell in which the transmitted ACK/NACKs are counted

	
	Duplex mode configuration
	SCS

	12
	FDD
	15 kHz

	36
	FDD
	30 kHz

	85
	FDD
	60 kHz


Table 2: Number of ACK/NACK during TECGI
	NACK/NACK, ECGI, FDD, FR1
	Configuration of the serving cell in which the transmitted ACK/NACKs are counted

	
	Duplex mode configuration
	SCS

	65
	FDD
	15 kHz

	145
	FDD
	30 kHz

	305
	FDD
	60 kHz


Table 3: Number of ACK/NACK during TDetect
	NACK/NACK, Detect, FDD, FR1
	Configuration of the serving cell in which the transmitted ACK/NACKs are counted

	
	Duplex mode configuration
	SCS

	260
	FDD
	15 kHz

	540
	FDD
	30 kHz

	1040
	FDD
	60 kHz


Proposal 3: Consider in Table 1-3 for defining the number of ACK/NACKs during autonomous gap.
3. Conclusions

In this paper we provided our views on the remaining issues of inter-RAT RSTD requriements.
Proposal 1: Clarify the impact of fine timing acquisition of LTE reference cell on the CSSF calculation when cell detection is performed within MG.
Proposal 2: UE should be allowed to use autonomous gaps for detection of LTE reference cell. The corresponding TDetect is [400]ms.
Proposal 3: Consider in Table 1-3 for defining the number of ACK/NACKs during autonomous gap.
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