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1. Introduction
In Rel-15 NR, ANR function is introduced to relieve the operator from the burden of manually managing neighbour cell relations. Upon reception of a UE measurement report with a PCI not recognized by the serving gNB, the gNB can ask the UE to report CGI, establish Xn towards the gNB controlling the cell, obtain neighbour cell information by Xn setup, and then trigger Xn handover. For the scenarios where Xn cannot be setup, NG-handover would be needed.
In this contribution, we discuss whether the current CGI report is enough for the NG-based handover.
2. Discussion
2.1. Mandatory information for handover decision
As agreed in [1], for initial access, the UE needs to verify the supported SCS and channel bandwidth for the serving cell based on UE capability. The UE can only access the cell if the channel bandwidth supported by the UE is equal to or smaller than that of the candidate cell. In detail, the UE should support an uplink/downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 and TS 38.101-2) which is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon/ downlinkConfigCommon for the SCS of the initial uplink/ downlink BWP). 
In the handover procedure, the UE is instructed to access a target cell by the source gNB. We accordingly assume that a source gNB would also perform the above verification for handover decision. Therefore, the SCS/ channel bandwidth of the target cell are mandatory for a handover case. 
Observation 1: SCS/channel bandwidth of the target cell are necessary for the source gNB’s handover decision. 
2.2. ANR and Xn handover 
If the Xn interface can be setup according to the CGI reported by the UE, the cell information of the target gNB, e.g. the SCS and channel bandwidth can be transferred to the source gNB as shown below: 
Table 1 SCS and NRB within NR Transmission Bandwidth IE in clause 9.2.2.20 of TS 38.423
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [24].

	NR NRB
	M
	
	ENUMERATED (nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...)
	This IE is used to indicate the UL or DL transmission bandwidth expressed in units of resource blocks "NRB" (TS 38.104 [24]). The values nrb11, nrb18, etc. correspond to the number of resource blocks “NRB” 11, 18, etc.



The relationship between the SCS, the maximum transmission bandwidth configuration, and the channel bandwidth is specified in Table 5.3.2-1 in TS 38.101-1/2. Using the SCS and the transmission bandwidth, the channel bandwidth can be determined. Therefore, the source gNB can make the handover decision based these pieces of information.
Observation 2: in the case that an unrecognized PCI is reported by the UE and Xn can be setup between the source gNB and the gNB serving the candidate target cell, the source gNB can acquire the necessary information for Xn handover. 
2.3. ANR and NG handover
In the case that the Xn cannot be setup upon the ANR report, for example due to limitation in deployment, NG-based handover is the only option available. For this case, target ID in HANDOVER REQUIRE to the AMF, as specified in clause 9.3.1.25 of TS 38.413 (see below), is required. This requires the gNB ID, PLMN ID and TAC of the target Cell. The NCGI, TAC and PLMN ID can be acquired using the UE CGI report. The gNB ID is contained in the NCGI. The actual split between the gNB ID and cell ID of the Cell Identity in NCGI can be determined by OAM. In any case, the serving gNB can construct the Target ID for NG handover. 
Table 2 Target ID specified in clause 9.3.1.25 of TS 38.413
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Target ID
	M
	
	
	

	>NG-RAN
	
	
	
	

	>>Global RAN Node ID
	M
	
	9.3.1.5
	

	>>Selected TAI
	M
	
	TAI
9.3.3.11
	



However, without the SCS/ channel bandwidth of the target cell, the gNB cannot verify whether the SCS/ channel bandwidth is supported by the UE. If the serving gNB triggers handover and sends the UE capability to the target gNB, the handover might be rejected by the target gNB as the UE may not support the SCS/ channel bandwidth of the target cell. 
Observation 3: in case that an unrecognized PCI is reported by the UE and Xn cannot be setup, the source gNB cannot acquire the SCS and channel bandwidth of the target cell. 
2.4. Enhanced CGI report for NG handover 
Both of the SCS and channel bandwidth of the target cell that are absent from the current ANR report are contained in SIB1. During the ANR procedure, the UE already reads the SIB1 of the target cell to acquire the CGI-InfoNR. Therefore, other information in SIB1, e.g. SCS and channel bandwidth, is also known by the UE, but is not reported to the source gNB. Therefore, including the SCS/ channel bandwidth in ANR report would not introduce any additional measurement delay.
By adding the SCS/ channel bandwidth of the target cell into the current ANR report, the source gNB can be informed of the SCS and channel bandwidth of target cell and the NG-based handover can be used without risk of failure due to mismatch between the UE capability. 
Another solution to facilitate the NG-based handover is to enhance the current CGI report to include the accessibility of the target cell that is evaluated by the UE. Upon acquiring the SCS and channel bandwidth of target cell, the UE checks whether the target cell is accessible and sends the check result in the ANR report. The advantage of this approach is that the size of the report is smaller; meanwhile, the drawback is that the serving gNB cannot reuse this piece of additional information for any other UE, as the enhanced CGI report does not contain the information of the candidate target cell. Therefore, this solution is not recommended. 
Therefore, we propose to add the SCS/ bandwidth of the target cell into the ANR report for the accomplishment of the NG-based handover.
Proposal 1: to facilitate NG-based handover, the CGI report is enhanced to include the SCS/ channel bandwidth of the measured cell.
As the report of SCS and channel bandwidth of the target cell increases the size of the ANR report, and these information is not useful for the gNB where Xn can be setup, it is suggested that the report of SCS and channel bandwidth could be configurable. I.e. an indication could be introduced in ANR configuration in addition the requested PCI, and only this indication is included, the UE will include SCS and channel bandwidth in ANR report. And thus the gNB could only require the UE to report SCS and channel bandwidth only if necessary.
Proposal 2: the report of SCS and channel bandwidth in ANR report is configurable. 
3. Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
Observation 1: SCS/ channel bandwidth of the target cell are necessary for the source gNB’s handover decision. 
Observation 2: in the case that an unrecognized PCI is reported by the UE and Xn can be setup between the source and candidate gNB, the source gNB could acquire the necessary information for Xn handover. 
Observation 3: in case that an unrecognized PCI is reported by the UE and Xn cannot be setup, the source gNB cannot acquire the SCS and channel bandwidth of the target cell for NG handover. 
Proposal 1: to facilitate NG-based handover, the current the CGI report is enhanced to include the SCS/ channel bandwidth of the measured cell.
Proposal 2: the report of SCS and channel bandwidth in ANR report is configurable. 
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