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1. Introduction
In this contribution, we share some understanding about report CGI in NTN.
2. Discussion
· Report CGI in NR
In NR, the network may configure an RRC_CONNECTED UE to perform measurements and report them in accordance with the measurement configuration. The measurement configuration is provided by means of dedicated signaling i.e. using the RRCReconfiguration. After performing measurements based on the configuration, UE shall initiate the measurement report procedure after successful AS security activation.
Three measurement report types have been defined in NR: periodical, eventTriggered and reportCGI. Usually, the periodical and event triggered measurement report are configured for UE to report the measurement results (e.g. RSRP/RSRQ/SINR) of the neighbor cells periodically or when the listed event happens:
Event A1:	Serving becomes better than absolute threshold;
Event A2:	Serving becomes worse than absolute threshold;
Event A3:	Neighbour becomes amount of offset better than PCell/PSCell;
Event A4:	Neighbour becomes better than absolute threshold;
Event A5:	PCell/PSCell becomes worse than absolute threshold1 AND Neighbour/SCell becomes better than another absolute threshold2;
Event A6:	Neighbour becomes amount of offset better than SCell.
reportCGI is mainly configured for ANR (Automatic Neighbor Cell Relation) function to report some information (e.g. CGI, TAC, frequency band list) in SIB1 which is broadcast from the neighbor cell. Another use case of report CGI is to resolve the PCI (physical cell ID) confusion by using the reported CGI to identify each cell.
In NR, the periodical or eventTriggered measurement report for a certain cell is linked to its PCI. Due to limited size of PCI, it is possible that two different cells with different measurement results are reported with the same PCI making it difficult to distinguish between them. The situation is called as PCI confusion. To resolve it, the report CGI will then be configured to inquire the CGI to identify each cell. The PCI confusion resolution procedure in NR is shown in Figure 1.


Figure 1. PCI confusion resolution procedure in NR
· Report CGI in NTN
In NTN, the cell size is relatively larger than TN cell size. A serving NTN cell will have a large number of neighbor TN cells. The PCI confusion will happen more frequently when UE measures neighbor cells. The above two step PCI confusion resolution procedure can also be applied. But considering the long propagation delay in GEO and Non-GEO systems, it takes about 12.88 ms to 541.14 ms to solve the PCI confusion, which will definitely impact the handover decision in the network side.
	Scenarios
	GEO based non-terrestrial access network (Scenario A and B)
	LEO based non-terrestrial access network (Scenario C & D)

	Max Round Trip Delay (propagation delay only)
	Scenario A: 541.14 ms (service and feeder links)
Scenario B: 271.57ms (service link only)
	Scenario C: (transparent payload: service and feeder links)
25.76ms(600km)
41.75ms(1200km)
Scenario D: (regenerative payload: service link only)
12.88ms(600km)
20.87ms(1200km)


To avoid PCI confusion in NTN, we suggest to always configure the report CGI in measurement configuration and let UE report the CGI together with other measurement results so that there will not be any PCI confusion in the network side. The adapted procedure is shown in Figure 2:


Figure 2. Adapted measurement report procedure in NTN
Proposal 1: CGI information of neighboring cells should be provided together with the measurement results to network via measurement report.
Proposal 2: Agree the text proposal.
3. Conclusion and proposals
With the above analysis, we have the following proposal:
Proposal 1: CGI information of neighboring cells should be provided together with the measurement results to network via measurement report.
Proposal 2: Agree the text proposal.
4. Text Proposal
7.3.2 	Connected mode mobility enhancements
7.3.2.x Measurement enhancements
In NR, the periodical or eventTriggered measurement report for a certain cell is linked to its PCI. Due to limited size of PCI, it is possible that two different cells with different measurement results are reported with the same PCI, making it difficult to distinguish between them. The situation is called as PCI confusion. To resolve it, the reportCGI will then be configured by the network to inquire the CGI to identify each cell.
In NTN, the cell size is relatively larger than TN cell size. A serving NTN cell will have a large number of neighbor TN cells. The PCI confusion will happen more frequently when UE measures neighbor cells. The two step PCI confusion resolution procedure in NR can also be applied. But considering the long propagation delay in GEO and Non-GEO systems, it takes about 12.88 ms to 541.14 ms to solve the PCI confusion, which will definitely impact the handover decision in the network side. 
[bookmark: _GoBack]To avoid PCI confusion in NTN, CGI information of neighboring cells should be provided together with the measurement results to network via measurement report.
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