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Introduction
In RAN4#93, a WF [1] was agreed on the topic of CGI reading. The open items as listed in the WF are
· Interruptions for each autonomous gap during MIB decoding 
· Interruptions for each autonomous gap during SIB1 decoding 
· Number of samples for SIB decoding 
· Does UE need beam sweeping for SIB decoding in FR2
In the contribution we provide our views on the above issues 
Discussion   
CGI reading as a feature is UE assisting the network. There is no real benefit to the UE itself in implementing this feature. In order to make sure that more UE’s implement this optional feature, the feature implementation needs to be as easy as possible rather than optimizing requirements for this one. Also, note that CGI reading should be a very rare event. Thus, in this case even if the interruptions are a higher there is not much of a harm to overall system throughput. 
Interruptions
From a UE perspective the easiest way to implement this feature is re-using the already existing gap and search feature. Especially when the UE is EN-DC or LTE modes, from the UE perspective the easiest way is to re-use the already existing 6ms gaps. 
Observation 1: UE can re-use the existing gaps that it uses from measurement for CGI reading too. 
Proposal 1: Interruption time for MIB decoding during CGI reading should be the same as mandatory gap length of 6ms.    
Since the above proposal allows the UE to search through the entire SMTC, it should be able to monitor any detectable SSB.  
Proposal 2: UE to search for best one of all SSB’s in SMTC window. 
For SIB decoding, there are two sets of interruptions 1) those due to RF tuning 2) those due to baseband re-programming. So, far RAN4 has only considered interruptions due to  RF tuning and these will be of the order of 2*RF tuning time + SIB1 slots. However, this time will be subsumed under the time required to re-program the baseband. Re-programing the baseband is akin to BWP switching. Thus, the interruption time during SIB decoding will be the equivalent of 2*BWP switching time + SIB decoding time plus one slot for victim cell. 
Proposal 3: Interruption time for SIB decoding per sample is 2*BWP switching time + SIB decoding time+ 1 slot (victim cell). 
SIB decoding 
The other open item was how the SIB1 decoding delay will be calculated. The following table shows the SNR required for 10% BLER under various channel conditions and different levels of soft combining. 
	Mode
	Channel 
	One shot
	Soft combining 2 
	Soft combining 4

	10 MHz, 30 kHz SCS
	AWGN
	-3.1
	-5.6
	-

	
	TDLC300
	-0.2
	-3.8
	-6.7

	100 MHz, 120 kHz SCS
	AWGN
	-3.1
	-5.9
	-

	
	TDLC60
	0.1
	-3.7
	-6.8



First item to be considered there is what should be the SNR side condition. Since, this procedure can be triggered on multiple UE’s at the same and it needs to succeed only on one UE, there is no need to go to low SNR. We propose to use SNR > -3 dB as the side condition. From our simulation results, with SNR = -3B, UE can achieve 10% BLER in an AWGN. Thus, with a 4 samples to do one-shot decoding, the probability for a UE to have at least one instance of successful decoding is 99.99%. Whether the UE wants to improve that probability via soft combining should be left to UE implementation. 
Proposal 4: Number of samples for SIB decoding assuming UE has run timing loops is 4. 
Note that the above assumes that UE has run timing loops. Without running timing loops, the performance is much worse. In order to have reasonable SIB1 decoding performance the UE will need to run loops. If we don’t run loops, the UE will need more samples to decode SIB1.
Proposal 4a: SIB1 decoding without running loops would need greater than 4 samples. 
Beam Sweeping for FR2
At the expense of repeating,  CGI reading is a rarely performed feature. Thus, even if it is not optimized in delay and interruptions it is minimal system impact. From the UE perspective, unless we split the CGI reading requirements into known and unknown cell, there is no way to avoid beam sweeping. Even in the known cell case, the description would need to be very aggressive like that for TCI state. 
Proposal 5: In FR2 CGI reading, UE is allowed beam sweeping for MIB decoding. 

Conclusions 
Proposal 1: Interruption time for MIB decoding during CGI reading should be the same as mandatory gap length of 6ms.    
Proposal 2: UE to search for best one of all SSB’s in SMTC window. 
Proposal 3: Interruption time for SIB decoding per sample is 2*BWP switching time + SIB decoding time+ 1 slot (victim cell). 
Proposal 4: Number of samples for SIB decoding assuming UE has run timing loops is 4. 
Proposal 4a: SIB1 decoding without running loops would need greater than 4 samples. 
Proposal 5: In FR2 CGI reading, UE is allowed beam sweeping for MIB decoding. 
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