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1 Introduction

It has been agreed that the PCI and ARFCN-DL are used a key derivation input at handover by SA3, but it is still unclear of the exact numbering of ARFCN-DL in NR used for key derivation.

In this contribution, we will discuss security input for handover and mobility for INACTIVE UE.
2 Discussion 
In TS 33.501[1], it has been specified that the PCI and ARFCN-DL are used a key derivation input at handover as below:
On handovers with vertical key derivation the NH is further bound to the target PCI and its frequency ARFCN-DL before it is taken into use as the KgNB in the target gNB. On handovers with horizontal key derivation the currently active KgNB is further bound to the target PCI and its frequency ARFCN-DL before it is taken into use as the KgNB in the target gNB.

In NR, there has two types of DL frequency numbering schemes: GSCN and NR-ARFCN. The GSCN is used to number the frequency positions of the synchronization block that can be used by the UE for system acquisition. And NR-ARFCN is used to number the global frequency raster which is defined for all frequencies from 0 to 100 GHz and is used to define the set of allowed RF reference frequencies. It is not clear of the exact numbering of ARFCN-DL used for key derivation.
In RAN2 adhoc 2018-1 meeting, it has been agreed that GSCN for SSB and NR-AFCN for point A would be provided to UE in handover as below:
For reconfiguration with sync (e.g. for inter-frequency HO and SCG change) and for configuration of SCells the SSB location is indicated with GSCN. 

3i
In addition the reconfiguration provides an NR-ARFCN to identify point A. 

FFS Whether the subcarrier offset is also required. To be checked with RAN1
However, in RAN2-101 meeting, the agreement was changed to:
=>
use NR-ARFCN instead of GSCN to indicate SSB location both in serving cell configuration and MO (FFS mandatory in MO for the case of sync obtained from serving cell as indicated by other IEs). We assume the NR-ARFCN is pointing to the centre of the  SSB.

=>
For CSI-RS, NR-ARFCN points to lowest subcarrier in PRB 0

=>
LS to RAN4 cc RAN1 to indicate the agreements


=> FFS above is handled in 18) below

Therefore, it would be straightforward to use NR-ARFCN for the centre frequency of the SSB of target cell configured in handover command as the security input for CONNECTED UE at handover. 

Proposal 1: The NR-ARFCN for the centre frequency of the CD-SSB of target cell configured in handover command are used as the security input parameters for key derivation at handover.
For INACTIVE UE, although the key derivation mechanism has not been completely specified in SA3, it would be straightforward that the PCI and ARFCN-DL of target cell will be used as security input for key derivation. However, the NR-ARFCN would not be provided to the UE directly for INACTIVE UE. The UE needs to obtain PCI and NR-ARFCN corresponding to centre frequency of SS block at the neighbour cell searching. The UE should perform cell searching for mobility in INACTIVE in the sync raster which is pointed by GSCN which defined in [2] as below:
Table 1: GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 2700 MHz
	N * 900kHz + M * [5 kHz] 
N=1:3000, M=-1:1
	3N + M - 1
	1 – 8999

	2400 – 24250 MHz
	2400 MHz + N * 1.44 MHz 
N= 0:15173
	9000 + N
	9000 – 24173

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	24174+ N
	24174– 28557


For frequency ranged between 0 and 2.65GHz, every 3 consecutive GSCNs (called GSCN group) are spaced by a 5K offset (parameter M), and the two consecutive GSCN groups are spaced by 900 kHz. The UE is not able to differentiate different GSCNs spaced by a 5K offset by SS block detection, so there is an offset (frequencyOffsetSSB) broadcasted in sib1, and it is used to indicate the UE the actual frequency offset used for the SSB of the cell, the UE could determine the exact frequency of the cell by Appling the offset. In such case, the UE needs to calculate NR-AFRCN corresponding to the SSB after applied the frequencyOffsetSSB in sib1 and use this NR-ARFCN for security input.
Proposal 2: The NR-ARFCN for the centre frequency of the CD-SSB are used as the security input parameters for key derivation at mobility for INACTIVE UE.
Proposal 3: the UE should calculate NR-ARFCN for security input after applied the frequencyOffsetSSB in sib1.

3 Conclusion
In this contribution, we discussed security input for mobility, and propose:

Proposal 1: The NR-ARFCN for the centre frequency of the CD-SSB of target cell configured in handover command are used as the security input parameters for key derivation at handover.
Proposal 2: The NR-ARFCN for the centre frequency of the CD-SSB are used as the security input parameters for key derivation at mobility for INACTIVE UE.
Proposal 3: the UE should calculate NR-ARFCN for security input after applied the frequencyOffsetSSB in sib1.
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