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Introduction
At the RAN2#98 meeting several issues on paging in RRC_INACTIVE state were discussed, leading to the following agreements:
Agreements for paging in inactive using DRX (excludes eDRX, if supported)
1: 	Use the same paging occasion calculation mechanism for UEs in inactive as for UEs in idle.
2:	The same input derived from CN UE ID and the same calculation equation is used to calculate the paging occasion for RAN-initiated paging and CN-initiated paging.
3:	The gNB needs to know the input derived from CN UE ID to be used in the calculation and CN UE specific DRX cycle from the NG core.
4:	A UE in inactive can be configured with a UE specific RAN DRX cycle over dedicated signalling.
5:  The UE uses the shortest of the CN UE specific DRX cycle and the cell broadcasted DRX cycle and the RAN DRX cycle. All the DRX cycle values must be multiples of each other. 
6:	UE specific RAN DRX cycle is released when the UE enters idle states.
7	UE specific RAN DRX cycle is kept when the UE moves to one new cell in the RNA area in inactive state.

This contribution discusses some further aspects on RAN and CN-initiated paging while the UE is in RRC_INACTIVE state.
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UE identity in Paging messages
In legacy LTE, a NAS identifier (typically S-TMSI) is used to address the UE in the paging procedure. In the Rel-14 Light connection WI and with the introduction of RAN initiated paging, it has been agreed to use a RAN allocated UE identity (resumeIdentity) in the RRC Paging message when the paging is initiated in the RAN. One of the reasons behind this agreement is the potential security issue if the NAS identity (S-TMSI) is exposed on the radio interface without the CN being in control of this.
In NR a similar security issue by exposing the NAS identity on the radio interface is likely to appear which is also emphasized by SA3 in their LS reply (R2-167438) on S-TMSI in RAN paging to RAN2#96:
“SA3 would like to remind that frequent updates of the S-TMSI are necessary for privacy reasons. Not frequently updated temporary identifiers is an existing privacy threat that allows an attacker to track the subscriber using "non-changing" GUTI/S-TMSI, see [1]. SA3 also want to inform RAN2 that, in NextGen, SA3 is discussing solutions to refresh the S-TMSI frequently in order to enhance subscriber's privacy.”
Furthermore, as indicated by SA3 in their LS, using a NAS identifier at RAN initiated paging will probably also lead to additional signalling between the RAN and the CN since mechanisms for frequent updates of the NAS identity will be needed. It is also likely that the update mechanism will be more complex since recovery procedures will be needed if re-allocation of the NAS identity fails.
For the reasons above, the UE should be addressed with a RAN allocated UE identity at RAN initiated paging.
A UE in RRC_INACTIVE is normally only paged from the RAN, however for robustness purposes a UE in RRC_INACTIVE also need to be reached by a CN initiated page (as agreed and captured in the 3GPP TR 38.804 [1]). To resolve from a state inconsistency situation in which the UE is in RRC_INACTIVE while the network considers the UE to be in IDLE (e.g. if the UE was temporarily out of coverage at the time the release message was sent), the UE in RRC_INACTIVE also need to respond on a CN initiated page containing its NAS identifier.
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UE response to paging
As agreed at the RAN2 NR adhoc meeting and captured in the 3GPP TR 38.804 [1], a UE need to monitor and respond to a RAN initiated paging as well as to a CN initiated paging while in RRC_INACTIVE. For the reasons as discussed in section 2.1, a RAN initiated paging message includes a RAN allocated UE identity whereas a CN initiated paging message is sent with a CN allocated (NAS) identity.
Since the paging message itself could be identical regardless if the paging is initiated by the CN or the RAN, the type of UE identity included in the paging message (i.e. RAN- or CN allocated UE identity) could be used as an indicator for the UE how to respond to the page. This behaviour is also in line with the agreements in LTE Light Connection.
If the UE is addressed with a RAN allocated UE identity in the paging message, the UE will attempt to resume the RRC connection by sending an RRC Connection Resume Request message (or equivalent) to the gNB, identifying itself with the RAN allocated UE identity.
When the AS context is successfully retrieved in the network, the UE will be transited to RRC_CONNECTED as part of the Resume procedure, see Figure 1 below.
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Figure 1: Paging with successful resume procedure
If on the other hand the UE in RRC_INACTIVE is addressed with a CN allocated UE identity in the paging message (e.g. S-TMSI or equivalent), this can be understood by the UE as the AS context is not available in the network, thus a resumption of the RRC connection is not possible. The UE shall therefore in this scenario delete its stored AS context, enter RRC_IDLE state, inform higher layer of the release and start the establishment of a new RRC Connection.
The signalling flow for this scenario is shown in Figure 2 below.
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Figure 2: Paging with establishment of a new RRC connection
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Conclusion
This paper has discussed some further aspects on RAN and CN-initiated paging while the UE is in RRC_INACTIVE state.
Based on the discussion in section 2 we propose the following:
Proposal 1	The UE is addressed with a RAN allocated UE identity at RAN initiated paging and with a NAS identity at CN initiated paging.
Proposal 2	If the UE is addressed with the RAN allocated UE identity in the Paging message, the UE shall always attempt to resume its RRC connection. If the UE is addressed with a NAS identifier in the Paging message while in RRC_INACTIVE, the UE shall enter RRC_IDLE and initiate an establishment of a new RRC Connection.
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