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1	Introduction
In RAN4#94-e meeting, the way forward for CGI reading requirements were agreed in [1]. Meanwhile, the updated simulation assumption for SIB1 decoding delay in CGI reading was approved in [2].
In this contribution we will continue to discuss and provide our views on the remaining open issues in CGI reading requirements with autonomous gap for NR capable UE.
2	Discussion
2.1	known / unknown cell
In RAN4#93 and RAN4#94-e meeting, we discussed CGI reading requirements with autonomous gap in known and unknown cell. It was agreed that we will not define the requirements for unknown cell, and how to consider a cell is known in FR1 was generally agreed, the cell known condition in FR2 needs further discussion. 
	· Known cell condition for FR2
· Option 1: further revision based on known cell condition for FR1 to address FR2 needs.
· During the last 5 seconds before the reception of the  report CGI command:
· UE sends at least a valid L3-RSRP reporting.
· The SSB with the same index as the one with best RSRP measurement remains detectable.
· During CGI reading, the SSB with the same index as in the L3-RSRP reporting remains detectable
· Option 2:  reuse TCI known cell condition
· Option 3: reuse FR2 handover known cell condition
· Option 4:
· During the period equal to [X ms] before the reception of CGI reading command the UE has sent a valid measurement report for the target cell, and
· During the period of TMIB, at least one SSB of the target cell remains detectable according to the cell identification conditions, and
· During the period of TSIB1, the best SSB for MIB decoding of the target cell remains detectable with the same spatial reception parameter according to the cell identification conditions
· Option 5 
· During the period equals to [X ms] from the last transmission of the SSB used for L3-RSRP report to UE receives the target CGI reading command,
· the UE has sent a valid L3-RSRP measurement report with SSB index 
· During the period from UE sends a valid L3-RSRP reporting to UE repots a valid CGI,
· the SSBs used for L3-RSRP report remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3
· the MIB information contained in the SSB used for L3-RSRP report remains decodable with the SNR ≥ [-3]dB
· the RMSI CORSETs associated with the SSB used for L3-RSRP report remain detectable with the SNR ≥ [-3]dB




When UE receives reportCGI, the target cell should have successfully measured and reported, it means that the SSB(s) which triggered the valid measurement report for the target cell should remain detectable when UE starts to handle CGI report. 
It is similar in NR handover. In NR handover requirements, a FR2 cell is known if it has been meeting the following conditions: 
	During the last 5 seconds before the reception of the handover command:
-	the UE has sent a valid measurement report for the target cell and
-	One of the SSBs measured from the NR target cell being configured remains detectable according to the cell identification conditions specified in clause 9.3 of TS 38.133 [50],
-	One of the SSBs measured from the target cell also remains detectable during the handover delay according to the cell identification conditions specified in clause 9.3 of TS 38.133 [50].
otherwise it is unknown.


[bookmark: _Hlk32590685]From our point of view, the FR2 cell known condition in NR handover requirements can be used for CGI reading of NR FR2 target cell.
Reuse known cell condition for NR FR2 handover for CGI reading with autonomous gap.

2.2	SIB1 reading delay
Based on simulation assumption defined in [2], the results of our simulation campaign in FR1 and FR2 are illustrated in Figure 1 and Figure 2 below.
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Figure 1: PDSCH simulation results for SIB1 decoding for FR1
[image: ]
Figure 2: PDSCH simulation results for SIB1 decoding for FR2
For the SIB acquisition time, the simulation results show that the agreed SIB1 acquisition success rate is obtained assuming soft combining of 4 repetitions. Then, the SIB1 acquisition time should be 4 * SMTC period. As assuming beam sweeping is not needed for SIB1 decoding in CGI reading, SIB1 decoding delay in FR2 should be same as in FR1.
[bookmark: _Hlk32620416]SIB1 decoding delay should be 4 * SMTC period in FR1 and FR2

2.3	CGI reading requirements
In last meeting, we had discussed the delay requirements for CGI reading of NR cell. The open issues summarized in the way forward [1]. 
	· MIB decoding delay for FR2
· Option 1 : [5] * TSMTC, where TSMTC is SMTC periodicity of target cell.
· Option 2 : [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.
· Note: Depending on outcome of how the SSB is selected for MIB decoding.

	· SIB1 decoding delay for FR1 and FR2
· Depending on how SIB1 decoding delay is derived and simulation results
· SINR Side condition for inter-frequency NR CGI reading
· Depending on how SIB1 decoding delay is derived
· AGC/AFC for MIB decoding
· Option 1: 1 sample for AGC/AFC during MIB decoding
· Option 2: No AGC/AFC is assumed during MIB decoding



As the agreement in RAN4#93 meeting, CGI reading of NR cell will be defined for known NR cell. the reported SSB should remain detectable during CGI reading since the target NR cell is known, UE should decode MIB directly with this SSB index. From this point of view, beam sweeping is not needed for MIB decoding. Similar in SIB1 decoding, beam sweeping is also not needed for SIB1 decoding. 
Beam sweeping is not needed for MIB and SIB1 decoding. 
Since the target NR cell is known, UE should decode MIB directly with the SSB index which remains detectable during CGI reading, no scaling factor is needed for MIB decoding delay in FR2. 
MIB decoding delay in FR2 is [5] * SMTC period. 
[bookmark: _Hlk32610649]As CGI reading of NR cell is defined for known NR cell, UE should have the information of AGC/AFC with very high probability. The MIB decoding delay is proposed to [5] samples, it is already included some buffer for additional uncertainty delay. We would propose that we do not consider AGC/AFC time during MIB decoding. 
AGC/AFC time is not considered during MIB decoding delay. 
Based on the analysis, CGI reading delay of NR cell should be include MIB decoding delay and SIB1 decoding delay.
MIB decoding delay could be [5] * SMTC period for FR1 and FR2. As assuming beam sweeping is not needed for SIB1 decoding, SIB1 decoding delay in FR1 and FR2 should be same. According to our simulation result, SIB1 decoding delay could be 4 * SMTC period. 
CGI reading delay of NR cell should be [9] * SMTC period
2.4	T321 timer
RAN2 has sent LS [3] to RAN4 for the T321 timer value of autonomous gap. T321 timer is defined in 38.331 as below, 
	
	Timer
	Start
	Stop
	At expiry

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cgi-info, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI and upon detecting that a cell is not broadcasting SIB1.
	Initiate the measurement reporting procedure, stop performing the related measurements.






According to the definition,  T321 timer value should be the CGI reading delay with autonomous gap. 
T321 timer value of autonomous gap should be [9] * SMTC period
Draft response LS to RAN2 for the T321 timer value will be provided in [4].
3	Conclusion
In this contribution we discussed requirements for CGI reading of NR cell with autonomous gaps for NR capable UE. We have made the following observations and proposals:
1. Reuse known cell condition for NR FR2 handover for CGI reading with autonomous gap.
1. SIB1 decoding delay should be 4 * SMTC period
1. Beam sweeping is not needed for MIB and SIB1 decoding. 
1. MIB decoding delay in FR2 is [5] * SMTC period. 
1. AGC/AFC time is not considered during MIB decoding delay. 
1. CGI reading delay of NR cell should be [9] * SMTC period
1. T321 timer value of autonomous gap should be [9] * SMTC period
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