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1. Introduction
In RAN2 #95bis, following agreements on NR new state were reached:
Agreements

1
Modelling will be concluded when functionality is understood (maybe in WI phase). For the scope of the study we will refer to RRC_INACTIVE.

2: 
A UE and at least 1 gNB should keep the AS context information in the RRC_INACTIVE state.

3: 
Limit number of radio network identifiers

4:
In the RRC_INACTIVE state, a UE location can be known at the RAN based area level where that area may be a single cell or more than one cell. Area is determined by the network.

In this contribution, we discuss further principles of UE ID in NR RRC_INACTIVE.
2. UE ID in RRC_INACTIVE state

In inactive state, UE ID is used in following scenarios:

· RAN Based Notification message, similar to paging record in LTE

· RRC_INACTIVE to RRC_CONNECTED transition

· UE context fetch

· Notification occasion calculation.
3. UE ID for RAN Based Notification
For idle mode, IMSI or S-TMSI is used to page a given UE by RRC paging message. S-TMSI is used normally, while IMSI can be used for exceptional cases, e.g. lost UE context in the core network. For the RAN based notification in RRC INACTIVE State, we think it is important to rely on an identity that is entirely managed by RAN. For example, S-TMSI is subject to change through NAS procedures. This would mean that RAN needs to be kept updated for the latest S-TMSI of the UE if S-TMSI has to be used for RAN paging, which has some NGC impact and also increases CN-RAN signaling load.
Observation 1: Using a CN based identifier requires additional CN-RAN coordination and signaling, e.g., if the identifier changes
As such, we propose to introduce a new UE identity for the RAN based notification. This UE identity is managed by the RAN node anchoring the NG-C/NG-U connection for the UE and assigned to the UE by the RAN node. The UE is uniquely identified by its UE identity in the RAN notification area. The RAN based RNTI may be RRC_INACTIVE RNTI.
Proposal 1:
A RAN controlled UE identity is used to identify a given UE in the RAN notification area.

Proposal 2:
The RAN node anchoring the NG-C/NG-U connection for the UE manages and assigns the UE identity.

Proposal 3: 
RAN based RNTI shall be contained as UE-ID for RAN Notification Message.

4. UE ID for Context Fetch and RRC_INACTIVE to RRC_CONNECTED Transition
The UE ID used in RRC_INACTIVE to RRC_CONNECTED transition and context fetch is same ID. The UE shall include both gNB ID information and UE ID information. The UE ID should be unique in the RAN notification area. So, the UE ID for context fetch should be same as the UE ID in RAN notification message.
Proposal 4: The UE ID in context fetch and RRC_INACTIVE to RRC_CONNECTED transition shall be same as the RAN based RNTI in RAN based Notification Message. 

The UE ID could be similar to resumeIdentity of NBIOT.

5. RAN Based Notification Message
In last meeting, RAN2 has acknowledged the agreements reached to use the same paging PO/PF calculation in light connected state as currently used for idle mode paging[1]. To align with light connection, we propose notification occasion (equivalent to LTE PO/PF) for RRC_INACTIVE is calculated in the same way as the one for NR RRC_IDLE. “IMSI mod X” is used for PO/PF calculation in LTE RRC_IDLE. We assume NR would use same mechanism.
For the value of RAN based notification DRX cycle, it can be defined similar to the legacy values of the paging DRX in LTE IDLE mode but with more values that could be used, such as 1, 2, 4, 8, 16, 32, 64, 128, 256 radio frames that are divisors of 1024. These more DRX choices for RAN based notification PO/PF may meet different UE’s requirement such as service type, power saving requirement or MT reachability delays. This RAN-based paging DRX cycle could be configured by the gNB via dedicated signalling to UE and carried in Xn Paging message to serving gNB. 
Proposal 5: Notification occasion (NR equivalent of LTE PO/PF) for RRC_INACTIVE is calculated in the same way as the one for NR RRC_IDLE to provide the same level of performance.

Proposal 6: RAN can define RAN based Notification specific DRX cycle value for a RRC_INACTIVE state UE and configure it to UE by dedicated signalling.
Proposal 7: gNB includes IMSI mod X and RRC_INACTIVE state DRX parameters in the RAN based notification message in Xn.
6. Conclusion 
Based on above discussion, we have following proposals.
Observation 1: Using a CN based identifier requires additional CN-RAN coordination and signaling, e.g., if the identifier changes
Proposal 1:
A RAN controlled UE identity is used to identify a given UE in the RAN notification area.

Proposal 2:
The RAN node anchoring the NG-C/NG-U connection for the UE manages and assigns the UE identity.

Proposal 3: 
RAN based RNTI shall be contained as UE-ID for RAN Notification Message.

Proposal 4: 
The UE ID in context fetch and RRC_INACTIVE to RRC_CONNECTED transition shall be same as the RAN based RNTI in RAN based Notification Message. 

Proposal 5: 
Notification occasion (NR equivalent of LTE PO/PF) for RRC_INACTIVE is calculated in the same way as the one for NR RRC_IDLE to provide the same level of performance.

Proposal 6: 
RAN can define RAN based Notification specific DRX cycle value for a RRC_INACTIVE state UE and configure it to UE by dedicated signalling.
Proposal 7: 
gNB includes IMSI mod X and RRC_INACTIVE state DRX parameters in the RAN based notification message in Xn.
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