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1 Introduction
In last meeting, a WF of CGI reading has been agreed [1]. The remaining issues are captured as follow. 
	· MIB decoding and interruption
· SSB selection procedure is up to UE implementation
· UE may search the best one of all the SSBs within SMTC window
· UE may use SSB with the same index as the one with best RSRP in L3-RSRP report 
· RX beam for FR2
· Option 1: The RX beam for the reported best RSRP is used 
· Option 2: UE searches the best Rx beam
· Interruption is 6ms gap length
· 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 if RX beam sweeping is needed for MIB decoding.
· How is the SIB1 decoding delay to be derived
· Note from online discussion (for information)
· Further evaluate the SIB1 reading performance for the case of AWGN and interference limited conditions (e.g. colliding SIB1 transmissions in the serving and neighbor cells)
· Further identify typical scenarios for CGI reading in terms of SIB1 collision between serving and neighbor cells
· Interruptions for each autonomous gap during SIB1 decoding
· 2 slots (target cell SCS) + margin for multiplexing pattern 1
· 7 symbols (target cell SCS) + margin for multiplexing pattern 2/3
· Margin
· Option 1: 2*RF tuning time + 1 slot (victim cell SCS)
· Option 2: 2*BWP switch delay + 1 slot (victim cell SCS)
· Option 3: 2*2ms + 1 slot (victim cell SCS)
· known cell conditions
· FFS if known cell conditions is needed based on agreements that SSB selection is up to UE implementation.
· FFS how to specify known cell conditions if necessary.


In this paper, we will continue to discuss the requirements for CGI reading for NR cell. 
2 Known Cell Definition
In last meeting, SSB selection procedure is agreed up to UE implementation. One option is UE may use SSB with the same index as the one with best RSRP in L3-RSRP report. Thus, the definition of known cell condition shall be specified in order to make this UE behavior feasible. When UE had sent a L3-RSRP measurement report with SSB index, it means that the UE had finished the Rx beam sweeping and knows the Tx-Rx beam pair for this SSB. Thus, UE can make use of the known information to only search the best SSB to finish the CGI reading. If no known condition will be defined, it means the CGI reading command may be configured a long time after UE RSRP reporting which will cause the best SSB to be unbelievable. When UE use this SSB for searching, it’s probable to fail the CGI reading procedure. 
Considering CGI reading is a best effort procedure, it’s better to define the known condition to accelerate the overall procedure other than increasing the chance to fulfill the condition in real field. At the same time, the similar known condition definition had already applied only on the measured SSB in other procedure’s requirement, such as SCell activation. Therefore, it’s reasonable define the known condition in CGI reading.
[bookmark: _Ref31813758]Proposal 1: Define the known condition base on reported SSB other than overall SMTC duration in CGI reading.
In legacy LTE requirement, the requirement for CGI reading is required that the MIB of target cell shall be decodable by the UE. In SCell activation, the known condition is defined as after UE has sent the L3-RSRP measurement reporting with SSB index, the SCell activation command shall be configured. Thus, from our view, the known condition definition for CGI reading which is also based on L3-RSRP reporting is similar as SCell activation with additional condition on MIB and RMSI decodable.
[bookmark: _Ref23599996]Proposal 2: For the target CGI reading in FR2 bands, the CGI reading is under the known condition if it has been meeting the following conditions:
-	During the period equals to [1.28s] 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 
-	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
3 CGI reading procedure
In the general requirement framework, what UE needs to do in NR is not much different with that in LTE, e.g., MIB and SIB decoding. But details could be different due to the new design in NR, such as Rx beam sweeping in FR2. In general, the overall CGI reading includes the following steps:
· AGC/AFC tuning before the first time receiving MIB
· Rx beam sweeping
· MIB decoding
· RMSI decoding
For the following discussion, we’ll only focus on the remaining issues.
MIB decoding
For FR1 MIB decoding, it has already agreed to re-use FR2 MIB decoding performance requirement as 5. The Rx beam sweeping can be captured in AGC retuning. After UE finished the Rx beam sweeping and chose the same Rx beam to decode the MIB and SIB information, the MIB decoding delay for FR2 can be use the same value as FR1 when the UE can be guaranteed to use the same Rx spatial filter to finish MIB decoding in FR2.
[bookmark: _Ref521425787]Proposal 3: When known condition is defined, the MIB decoding delay are [5] TSMTC for both FR1 and FR2, where TSMTC is the SMTC periodicity of the carrier with target cell.
RMSI decoding
In RAN4 #94e meeting, we share the one shot simulation results for SIB1 decoding below. Considering one shot detection BLER equals 0.7 for SNR=-3dB, 7 times RMSI decoding can fulfill the 90% target success rate for SIB1 decoding.
In RAN4 #94e-bis meeting, we also shared the soft-combining simulation results with interference for SIB1 decoding below. The soft combining (N=4) performance will be even worse than one shot performance due to the estimation error of cross correlation matrix for noise. 
Firstly, based on current specification, the RMSI scheduling periodicity is up to gNB implementation. It means UE doesn’t know which occasion is really used to transmit RMSI or not. Secondly, we found that the network usually configured the same RMSIs periodicity from different serving cells in real field. Typically, the SIB1 of the target cell will suffer a consistent interference of SIB1 from UE’s serving cell. If the interference is the same in each combined sample, there is no help by soft-combing in terms of performance. If we define a very low SINR side condition, we’re pessimistic to say that lots of UE whose SINR is between -3dB and -6dB will fail to decode the CGI and waste even more power in such interference-dominated scenario. Thirdly, autonomous gap based CGI reading is typically used for handover. A reasonable handover will be triggered when neighbor cell’s SNR is higher than serving cell’s SNR. Thus, defining CGI reading side condition as -3dB has enough margin for network to process the triggering.  
[image: ]
Figure 1. Soft combining simulation results for SIB1 decoding with interference
[bookmark: _Ref36918823][bookmark: _Ref521425795]Proposal 4: The CGI reading requirement shall be defined with one-shot decoding for SIB1 on SNR=-3dB.
[bookmark: _Ref37271354]Proposal 5: The RMSI decoding delay is [7] ×160ms.
4 Summary
In this paper, we propose the CGI reading requirement as follow. 
Proposal 1: Define the known condition base on reported SSB other than overall SMTC duration in CGI reading.
Proposal 2: For the target CGI reading in FR2 bands, the CGI reading is under the known condition if it has been meeting the following conditions:
-	During the period equals to [1.28s] 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 
Proposal 3: When known condition is defined, the MIB decoding delay are [5] TSMTC for both FR1 and FR2, where TSMTC is the SMTC periodicity of the carrier with target cell.
Proposal 4: The CGI reading requirement shall be defined with one-shot decoding for SIB1 on SNR=-3dB.
Proposal 5: The RMSI decoding delay is [7] ×160ms.
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