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1	Introduction
In RAN4#93 meeting, the way forward for CGI reading requirements were agreed in [1]. Meanwhile, the 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
[bookmark: _GoBack]In RAN4#93 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 agreed. However, the cell known condition in FR2 needs further discussion. 
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 are illustrated in Figure 1 below.

[image: C:\Users\portelal\Documents\000-NR_unlic-CORE\3GPP RAN4 94 Athens\nr4GHz_pdsch_ofdma_est_MCS4;new.png]
Figure 1: PDSCH simulation results for SIB1 decoding
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

2.3	interruption requirements
In the past meetings, we had discussed the interruption requirements for CGI reading and got some progress, the interruption requirements for CGI reading of LTE cell have been agreed, the interruption requirements for CGI reading of NR cell need further discussion.  How to capture the requirements in specification is also need thinking. 
2.3.1	Interruption requirements for CGI reading of LTE cell
In RAN4#92bis meeting, we have agreed that the interruption requirements on LTE serving cell or NR serving cell during CGI reading of LTE cell as below: 
	· CGI reading of an LTE cell with autonomous gaps
· Time period to identify CGI of an LTE cell is 150ms.
· Interruptions on NR serving cells during CGI reading of LTE cell: 
· In CGI reading for LTE cell with autonomous gap, it could follow the same requirement in RSTD.
· Other options can be considered if identified to be beneficial.
· Interruptions on LTE serving cells during CGI reading of LTE cell in EN-DC or NE-DC
· For NR capable UE in EN-DC or NE-DC operation, legacy interruption requirements for LTE UE can be reused for interruptions on LTE serving cells for CGI reading of LTE neighbor cell




In RAN4#93 meeting, we discussed how to capture the interruption requirements in specification. The potential agreement is to separate the delay requirements and interruption requirements in different section in 38.133 and 36.133. 
We think this approach is a good way to make the specification more readable and clearer. We can specify the requirements in the new section and provide the reference to the existing requirements which we have agreed in RAN4#92bis meeting.
Separated delay requirements and interruption requirements in different section for CGI reading of LTE cell is needed in 38.133 and 36.133
2.3.2	Interruption requirements for CGI reading of NR cell
The interruptions will occur during MIB decoding and SIB1 decoding when CGI reading of NR cell. In last meeting, we discussed the interruption during MIB decoding and SIB1 decoding and how to define the interruption requirements. The summary in the way forward [1] are as below:
	· Interruptions for each autonomous gap during MIB decoding
· Option 1: SMTC duration + 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 4 symbols (target cell SCS) + 2*RF tuning time + 1 slot (victim cell SCS)
· Interruptions for each autonomous gap during SIB1 decoding
· Option 1:
· 2*RF tuning time + 2 slots (target cell SCS) + 1 slot (victim cell SCS) for multiplexing pattern 1
· 2*RF tuning time + 1 slot (target cell SCS) + 1 slot (victim cell SCS) for multiplexing pattern 2/3
· Option 2: other options are not precluded


	· How are the interruption requirements for NR CGI reading specified? 
· Option 1 
· The interruption core requirements for CGI reading of NR cell is specified by ratio of interrupted slots during the MIB decoding and SIB1 decoding time period.
· The ratio of interruption during MIB decoding is interrupted slots during one  MIB decoding over SMTC period in slots.
· For multiplexing pattern 1, the ratio of interruptions is interrupted slots during one  SIB1 decoding over 20ms in slots. 
· For multiplexing pattern 2/3, the ratio of interruptions is interrupted slots during one  SIB1 decoding over SMTC period in slots.
· Option 2
· A generic ACK/NACK requirement is derived, which covers both sync and async timing between serving and target cell.
· Other options are not precluded.




In LTE specification 36.133, No obvious interruption requirements for CGI reading are defined for in the related sections for the requirements of CGI reading with autonomous gap in section 8.1.2.2 and 8.1.2.3. An ACK/NACK requirement is specified instead of interruption requirements for CGI reading.
We propose the way of option 2, A generic ACK/NACK requirement could be specified like LTE definition.
A generic ACK/NACK requirement is derived for the interruption requirements for CGI reading of NR cell like LTE definition.

For the requirement definition in specification, similar thinking as the interruption requirements for CGI reading of LTE cell, separated requirements in different section will be a good approach.
Separated delay requirements and interruption requirements in different section for CGI reading of NR cell is needed in 38.133 and 36.133

2.4	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] as below:
	· MIB decoding delay in FR2
· [5] samples
· SIB1 decoding delay
· Based on simulation results
· FFS AGC/AFC for MIB decoding 
· FFS AGC for SIB1 decoding
· FFS beam sweeping for MIB decoding
· FFS if Beam sweeping is needed for SIB1 decoding in FR2 
· SINR Side condition for NR CGI reading 
· For inter-frequency, Es/Iot = -[6]dB for both SSB and RMSI
· It depends on the discussion on known CGI reading condition in FR2




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. 
[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 agreed to be [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 and SIB1 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

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. Separated delay requirements and interruption requirements in different section for CGI reading of LTE cell is needed in 38.133 and 36.133
1. A generic ACK/NACK requirement is derived for the interruption requirements for CGI reading of NR cell like LTE definition.
1. Separated delay requirements and interruption requirements in different section for CGI reading of NR cell is needed in 38.133 and 36.133
1. Beam sweeping is not needed for MIB and SIB1 decoding. 
1. AGC/AFC time is not considered during MIB and SIB1 decoding delay. 
1. CGI reading delay of NR cell should be [9] * SMTC period
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