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1 Introduction
In the last meeting, there was a CR to change the minimum number of ACK/NACKs for CGI reporting for E-UTRAN [1]. Although these new changes are correct regarding the RRC delay, however, the new number of minimum ACK/NACKs should be revised. Therefore, in this contribution paper we provide analysis on how these number should be calculated based on existing configuration tables.
2 Discussion
For test cases A.16.6.5.3/A.16.6.5.4, the entire test occurs within 235 ms and 195 ms, out of which, 190 ms and 150 ms for global cell identifier for 1Rx and 2Rx, respectively. The current additional values of minimum ACK/NCAKs outside CGI identification time of test cases A.16.6.5.3/A.16.6.5.4 in 38.133 are 45, 27 and 54 ACK/NACK shall be sent for FDD/HD-FDD 15 kHz, TDD 15 kHz and TDD 30 kHz, respectively within 45 ms. The test can be divided into three phases: the first phase is the additional time 40 ms; Second phase, the global cell identifier period; Third phase is the uncertainty phase, which is 5ms. To our knowledge, these phases occur consecutively, as depicted in the Figure 1. Nevertheless, the number of ACK/NACKs sent during the global cell identifier are defined in Table 9.4A.4.3-1 in 38.133, while the number of ACK/NACKs sent during the remaining 45 ms are calculated separately during these test cases [2]. In this paper, we provide the calculation bases for FDD, TDD 15 KHz and TDD 30 KHz. 
1. [bookmark: _Ref110807415]The test cases phases are (i) additional time 40 ms, (ii) the global cell identifier period, (iii) the uncertainty phase, which is 5ms.
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Figure 1: test case time phases
2. ACK/NACKs sent for FDD for the 40 ms + 5 ms:
The NR understanding for FDD pattern is that the UE can transmit and receive data at the same time for the UL and DL slots. However, for the test case there are some exceptions mentioned in clause 9.4A.4.3 in 38.133 that should be followed:  
· Condition 1: 2 slot ACK/NACK feedback is configured. To allow data processing for ACK/NACKs, the ACK/NACK will be transmitted after 2 slots when UE receives data.
· This results in having unused two slots. 
· Condition 2: 20 ms SMTC period is configured. the data will not be transmitted/received within SMTC occasions.
· This results in have three slots utilised slots2, at most. 



Accounting for the above two condition, the first two frames can be depicted as in Figure 2. 
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Figure 2: ACK/NACK representation based FDD mode
In addition, as mentioned earlier that the 45 ms are tested in two parts, the first one is 40 ms and the second is 5 ms, separated by the global CGI identifier. Therefore, the condition 1 mentioned above is applied twice during the 45 ms, which makes the utilised slots due to condition 1 is equal to four slots. The number of ACK/NACKs for FDD mode: 45 (following FDD mode) – 4 (cond. 1) – 3 (cond. 2) = 38. 
1. [bookmark: _Ref158828951]The number of ACK/NACKs for CGI reporting of E-UTRAN with FDD mode is equal to 38. 

2. [bookmark: _Ref158828579]ACK/NACKs sent for TDD with 15 KHz for the 40 ms + 5 ms:
For the TDD mode, due to UL/DL pattern, it would be difficult to separately calculate the number of ACK/NACK for 40 and 5 ms. Thus, to simplify the calculation, the number of ACK/NACK will be calculated based on 40 ms, i.e., not to consider the remaining 5 ms. 
The TDD slots can be either DL slots for downlink data, or UL slots for uplink data, or special slots. The latter can carry UL and DL at the same time separated by gap. To calculate the number of ACK/NACKs, we need to follow the TDD pattern for the 15 KHz provided for this test case. The following are consideration for each of these parameters:
· TDD configuration @ 15 KHz follows TDDConf.1.1. Following the parameters provided in Table A.3.1.4-1 in TS 38.133, the TDD UL/DL pattern is given as: DSUUD, where the special slot S=’10DL:2GP :2UL’ in OFDM symbols. The radio frame is equal to 10 ms, thus the radio frame has the following pattern: DSUUD DSUUD.
· SSB configuration for FR1 with 15 KHz:
Table A.3.10.1.1-1: SSB.1 FR1: SSB Pattern 1 for SSB SCS=15 kHz in 10 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	10 MHz

	SSB SCS
	15 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSBs per SS-burst
	1

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 2
	2-5

	Slot numbers containing SSB Note 2
	0

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSB within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the cell bandwidth according to the allowed synchronization raster defined in TS 38.104 [13].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



· PDSCH reference measurement channel follows SR.1.1 TDD. Following the parameters provided in Table A.3.1.1.2-1:
· Information bit payload and Binary channel bits per slots: 
· For special slots: 0 bits (N/A). Thus, the special slots are not containing DL data and hence they don’t contribute to the number of ACK/NACKs.
· Allocated slots per Radio Frame:
· Radio frame containing SSB: PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB configurations are defined in clause A.3.10. 
· Based on Table A.3.10.1.1-1, SSB is configured in the first slot of the radio frame and given that the TDD pattern is DSUUD DSUUD. Also, given that PDSCH is not scheduled in slots containing SSB. Hence, the first DL slot is not counted for DL data. Therefore, the total number of possible DL slots in the radio frame containing SSB is equal to 3 slots. 
· Radio frame not containing SSB: the number of DL slots is equal to 4 slots. 
1. [bookmark: _Ref158828891]The special slots are not containing DL data and hence they don’t contribute to the number of ACK/NACKs.
1. [bookmark: _Ref158828901]The TDD pattern is DSUUD DSUUD.
1. [bookmark: _Ref158828923]For radio frame containing SSB: The PDSCH is not scheduled in slots containing SSB.
1. [bookmark: _Ref158828934]For radio frame not containing SSB: the number of DL slots is equal to 4 slots.
The number of ACK/NACKs for TDD mode at 15 KHz: 3 (1st frame) + 4 (2nd frame) + 3 (3rd frame) + 3 (4th frame) = 13.
1. [bookmark: _Ref158828968]The number of ACK/NACKs of CGI reporting of E-UTRAN for TDD mode at 15 KHz is equal to 13. 
Based on the above configurations, the four frames for the TDD pattern of 15 KHz can be sketched as shown in Figure 3.
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Figure 3: ACK/NACK representation based TDD mode with 15 KHz


2. ACK/NACKs sent for TDD with 30 KHz for the 40 ms + 5 ms:
For the TDD mode, due to UL/DL pattern, it would be difficult to separately calculate the number of ACK/NACK for 40 and 5 ms. Thus, to simplify the calculation, the number of ACK/NACK will be calculated based on 40 ms, i.e., not to consider the remaining 5 ms.z
Similar calculation and configuration to that discussed in section 2.2 of this contribution paper for TDD pattern with 15 KHz. Therefore, the number of ACK/NACKs for TDD mode at 30 KHz: 9 (1st frame) + 10 (2nd frame) + 9 (3rd frame) + 8 (4th frame) = 37.
1. [bookmark: _Ref158828986]The number of ACK/NACKs of CGI reporting of E-UTRAN for TDD mode at 30 KHz is equal to 37. 
Based on the above configurations, the four frames for the TDD pattern of 30 KHz can be sketched as shown in Figure 4.
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Figure 4: ACK/NACK representation based TDD mode with 30 KHz

3 Summary
In this contribution, we provided analysis and calculation on how to find the number of ACK/NACKs for CGI report of E-UTRAN. We have the following observations and proposals:
Observation 1: The test cases phases are (i) additional time 40 ms, (ii) the global cell identifier period, (iii) the uncertainty phase, which is 5ms.
Observation 2: The special slots are not containing DL data and hence they don’t contribute to the number of ACK/NACKs.
Observation 3: The TDD pattern is DSUUD DSUUD.
Observation 4: For radio frame containing SSB: The PDSCH is not scheduled in slots containing SSB.
Observation 5: For radio frame not containing SSB: the number of DL slots is equal to 4 slots.
Proposal 1: The number of ACK/NACKs for CGI reporting of E-UTRAN with FDD mode is equal to 38.
Proposal 2: The number of ACK/NACKs of CGI reporting of E-UTRAN for TDD mode at 15 KHz is equal to 13.
Proposal 3: The number of ACK/NACKs of CGI reporting of E-UTRAN for TDD mode at 30 KHz is equal to 37.
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