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1. Introduction
In the RAN4#94-e meeting, there were further discussions on CGI reading of LTE cell and NR cell. Progress were made but there are still some open issues which are captured in way forward [1].
In this contribution we further provide our views on remaining open issues for CGI reading of NR neighbor cell with autonomous gaps for NR capable UE.

2. Discussion
2.1 CGI reading of NR cell
There was progress on MIB decoding in the last meeting and no progress was made in SIB1 decoding. 
MIB decoding
Based on the agreements in the last meeting different UE implementation are allowed on how MIB decoding is done.
	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



For the UE selecting the best reported SSB for MIB decoding, Rx beam sweeping is not necessary. For the UE selecting best SSB by searching, Rx beam sweeping would provide better performance. However without beam forming such UE may use the RX beam for reported best SSB to further select SSB and eventually may select the same SSB as reported in L3-RSRP report. This could work but it seems not necessary to select SSB with a fixed Rx beam. Therefore to allow both UE implementations Rx beam sweeping in FR2 should be allowed.
Proposal 1. Rx beam sweeping FR2 is allowed.

With propose 1 the MIB decoding delay in FR2 should be option 2 in WF [1].
Proposal 2. MIB decoding delay is N*[5] * TSMTC, where TSMTC is SMTC periodicity of target cell and N=8.

SIB1 decoding
There were not enough online time to further discuss SIB1 decoding. There are several options that are provided in the WF [1].
	How is the SIB1 decoding delay to be derived
· Option 1a :
· Soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [4] samples
· Option 1b
· Assumption is soft combining of 4 samples at -6dB SNR without side condition on scheduling periodicity and assuming soft combining across scheduling period boundaries
· [6] samples
· Option 2a
· One shot at -3dB SNR
· [4] samples
· Option 2b
· One shot at -3dB SNR
· [7] samples
· Option 3
· Soft combining of 2 samples at -6dB SNR with side condition that no requirements for 160ms SIB1 scheduling periodicity 
·  [7] number of samples
· 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




In the last meeting online discussion, it was suggested to further evaluate the SIB1 decoding performance. However since this meeting is the last meeting for core requirements there is no time to do so. Moreover we don’t think it would help too much to decide side conditions and delay for SIB1 decoding. The worst case would be that no soft combining gain if there is consistent interference as commented by one company in the last meeting. Firstly this may not be the common case in practical network. There are many configurable parameters for SIB1 scheduling and different parameters could be configured in cells. Secondly if there is consistent interference, IC receiver could largely improve demodulation performance. With IC receiver the SIB1 decoding of target cell can be easily succeeded with few samples.
Therefore it is reasonable to leave to UE implementation on how SIB1 decoding is performed. UE can decode SIB1 by soft combing, or one shot, or by IC receiver. There are many choices UE can make.
It is important to keep the side condition to -6 dB. Otherwise there is obvious mismatch between L3 measurement report and SIB1 decoding as measurement was conducted with -6dB SINR. This mismatch could make the entire CGI reading fail as NW has no idea of what SINR is at which reported RSRP is measured. If the requirements are defined with -3dB SINR then the CGI reading of reported cell may not be successful if the cell is identified with SINR lower than -3dB which is unknown to network.
There was concern that with -6dB SINR the SIB1 decoding may not be successful due to interference or poor performance of one shot decoding. As discussed earlier it is up to UE implementation on how to perform SIB1 decoding. In most cases soft combining helps. 
With -6dB SINR then option 1a and 1b can be further down selected. Option 1b provides more flexibility to UE implementation and robust SIB1 decoding performance. Therefore we suggest to use option 1b to define SIB1 decoding requirements. The SIB1 decoding can be up to UE implementation.
Proposal 3. SIB1 decoding delay requirements are define with -6dB SINR and 6 samples. How SIB1 decoding is performed is up to UE implementation.


Interruption requirements
The interruptions during SIB1 decoding is as below.
	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)




The neighbour cell SIB1 decoding is to retune to neighbour cell frequency and then monitoring PDCCH to know the SIB1 scheduling and then conducting SIB1 decoding. Only RF retuning is needed. 
Proposal 4: Margin for SIB1 decoding interruption is 2*RF tuning time + 1 slot (victim cell SCS).

Known cell condition
	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.



For the UE searching best SSB for MIB decoding known cell condition may not be necessary. For the UE using best reported SSB for MIB decoding it is necessary to define known cell condition.
Two type of UE implementations are allowed for SSB selection for MIB decoding. To allow both implementations the known cell condition should be defined based on the case of searching SSB.
Proposal 5. Known cell condition for both FR1 and FR2 is:
· During the last 5 seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.

Proposal 6. Known cell condition for both FR1 and FR2 is:
· During the last [5] seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.


2.2 LS discussion
In RAN2 reply LS [2], RAN2 asks for feedback of value of T321 timer.
	1. Overall Description:
RAN2 thanks RAN4 for their LS on CGI reporting with autonomous gap in Rel-16.
RAN2 has defined the corresponding signalling and capabilities in NR and LTE specs, see attached the agreed CRs. And RAN2 assumes RAN4 will inform RAN2 the T321 timer values of autonomous gap when RAN4 makes conclusion.

2. Actions:
To RAN4.
ACTION: 	RAN2 kindly asks RAN4 to take into account the CRs in their work, and feedback to RAN2 the T321 timer values when RAN4 makes conclusion.



As discussed above, the CGI reading delay in FR1 will not exceed 2 seconds. In FR2 Rx beam forming is assumed for MIB decoding so the CGI reading delay in FR2 will not exceed 9 seconds.
Proposal 7. The value for Timer T321 is 2 seconds for FR1 and 9 seconds for FR2.


3. Conclusion
In this contribution we further provided our views on remaining open issues for CGI reading of NR neighbor cell with autonomous gaps for NR capable UE. Based on the observations following proposals are present. 
Proposal 1. Rx beam sweeping FR2 is allowed.
Proposal 2. MIB decoding delay is N*[5] * TSMTC, where TSMTC is SMTC periodicity of target cell and N=8.
Proposal 3. SIB1 decoding delay requirements are define with -6dB SINR and 6 samples. How SIB1 decoding is performed is up to UE implementation.
Proposal 4: Margin for SIB1 decoding interruption is 2*RF tuning time + 1 slot (victim cell SCS).
Proposal 5. Known cell condition for both FR1 and FR2 is:
· During the last 5 seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
Proposal 6. Known cell condition for both FR1 and FR2 is:
· During the last [5] seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
Proposal 7. The value for Timer T321 is 2 seconds for FR1 and 9 seconds for FR2.
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