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1. Introduction

In RAN4#90, the requirements for inter-RSTD measurement were further discussed, and 3 CRs [1-3] and one WF [4] are agreed. The main conclusions are
· Cell detection of LTE reference cell based on autonomous gaps is not supported
· The ACK/NACK number for combined TMIB and TECGI is defined
· The ACK/NACK number is defined for 60kHz and 120kHz SCS of NR serving cell in FR2
The remaining issue in the requirements is the exact numbers of ACK/NACK for TMIB, TECGI, and combined TMIB and TECGI. In this paper we will provide our analysis these numbers.
2. Discussion
2.1. ACK/NACK number in TMIB
The current requirements on number of ACK/NACK during TMIB is copied below. The numbers are in brackets for TDD FR1, and TBD for TDD FR2. 
Table 1: Number of ACK/NACKs transmitted by the UE during TMIB
	NACK/NACK, MIB, FDD, FR1
	Configuration of the serving cell in which the transmitted ACK/NACKs are counted

	
	Duplex mode configuration
	SCS

	15
	FDD
	15 kHz

	39
	FDD
	30 kHz

	85
	FDD
	60 kHz

	[0]
	TDD Note 1
	15 kHz

	[4]
	TDD Note 1
	30 kHz

	[12]
	TDD Note 1
	60 kHz

	[48]
	TDD Note 2
	60 kHz

	[106]
	TDD Note 2
	120 kHz

	NOTE 1:
TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].

NOTE 2:
TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].


For TDD, the number of ACK/NACK transmitted by the UE is highly dependent on the timing difference between the LTE reference cell and NR serving cell, or where the interruption occurs on the NR serving cell. The worst case should be considered in defining the requirement. In Figure 1-3, we give the worst cases for FR1 SCS as identified in our analysis.
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Figure 1: Interruption location for NR serving cell of 15kHz TDD
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Figure 2: Interruption location for NR serving cell of 30kHz TDD
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Figure 3: Interruption location for NR serving cell of 60kHz TDD (FR1)
In Figure 1, UE cannot transmit any ACK/NACK during TMIB, if the 4ms interruption covers
· Slot 4, which is used to carry ACK/NACK for slot 0/1/2, and

· Slot 5/6/7, which will have ACK/NACK in slot 9. 
Therefore, the number of ACK/NACK should be zero. With similar calculation, the number of ACK/NACK is 4 for 30kHz as in Figure 2, and 12 for 60kHz as in Figure 3.
In Figure 4-5, we illustrate the worst case identified for 60kHz and 120kHz in FR2. The number of ACK/NACK is 48 for 60kHz as in Figure 4, and 106 for 120kHz as in Figure 5.
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Figure 4: Interruption location for NR serving cell of 60kHz TDD (FR2)
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Figure 5: Interruption location for NR serving cell of 120kHz TDD
Proposal 1: Consider the number of ACK/NACK in Table 1 for TMIB.
2.2. ACK/NACK number in TECGI
The current requirements on number of ACK/NACK during TECGI is copied below. The numbers are in brackets for FR1, and TBD for TDD FR2.  Based on similar cases as shown in section 2.1, the number of ACK/NACK is 
· 30 for 15kHz

· 65 for 30kHz

· 135 for 60kHz FR1

· 180 for 60kHz FR2

· 370 for 120kHz
Table 2: Number of ACK/NACKs transmitted by the UE during TECGI

	NACK/NACK, ECGI, FDD, FR1
	Configuration of the serving cell in which the transmitted ACK/NACKs are counted

	
	Duplex mode configuration
	SCS

	[66]
	FDD
	15 kHz

	[145]
	FDD
	30 kHz

	[298]
	FDD
	60 kHz

	[30]
	TDD Note 1
	15 kHz

	[65]
	TDD Note 1
	30 kHz

	[135]
	TDD Note 1
	60 kHz

	[180]
	TDD Note 2
	60 kHz

	[370]
	TDD Note 2
	120 kHz

	NOTE 1:
TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-1 [18].

NOTE 2:
TDD UL-DL configuration is as specified in Table A.3.3.1-1 of TS 38.101-2 [19].


Proposal 2: Consider the number of ACK/NACK in Table 2 for TECGI.
2.3. ACK/NACK number in combined TMIB and TECGI
In our view, for the combined time period of TMIB and TECGI, the number of ACK/NACK should be the sum of the required number of ACK/NACK in each of TMIB and TECGI. So far, we do not see a clear reason why UE could send more ACK/NACK for the combined period with the same interruption.
Proposal 3: The number of ACK/NACK in combined TMIB and TECGI is the sum of the required number of ACK/NACK in each of TMIB and TECGI.
2.4. SMTC
It should be noted that in the above 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.

Proposal 4: Do not consider SMTC period in the ACK/NACK requirements.
3. Conclusions

In this paper we provided our views on ACK/NACK number requirements for inter-RAT RSTD measurement.
Proposal 1: Consider the number of ACK/NACK in Table 1 for TMIB.
Proposal 2: Consider the number of ACK/NACK in Table 2 for TECGI.
Proposal 3: The number of ACK/NACK in combined TMIB and TECGI is the sum of the required number of ACK/NACK in each of TMIB and TECGI.
Proposal 4: Do not consider SMTC period in the ACK/NACK requirements.
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