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Discussion and decision
1 Introduction
In this document, we discuss the details of RAN-initiated notification process and UE specific RAN configured DRX cycles for UEs in RRC inactive state.
2 Discussion

RAN-initiated notification
In LTE, notification of paging message is sent to the idle UEs who are monitoring the given paging occasion (PO). In NR, we assume that the UEs in inactive state also monitors the PO to receive some form of notification initiated from RAN node as NG-C and NG-U interfaces are kept and core network sends any incoming DL data to the RAN anchoring a given UE in inactive state. The CN-initiated paging procedure is the mechanism used by the core network to reach UEs in idle mode. It is not clear yet if the CN-initiated paging procedure is similar or different to that of LTE, however from SA2 side (from CN point of view), our understanding is that similar LTE behaviour is expected. 
For RAN-initiated notification procedure, it is the general requirement that UEs in INACTIVE needs to be reachable from RAN, as well as, core network. The motivation is that in case that there is any problem on the RAN side, a registered UE should always be reachable via CN-initiated paging. Therefore from the RAN side, the same mechanism needs to be defined for both RAN-initiated notification and CN-initiated paging procedures. This implies that at least, paging occasion calculations and potentially even paging message can be also same for both paging procedures.
Proposal 1. A UE in INACTIVE is reachable with the same mechanism via RAN-initiated notification and CN-initiated Paging.
UE identification in the paging message
In LTE, the UE identity (e.g., S-TMSI or IMSI) which is unique in the scope of core network (CN) is used, amongst other, in CN-initiated paging. The use of this identity is controlled by the core network and it may not be known to RAN. We refer this identity as CN controlled identity. The CN keeps re-allocating the CN controlled identities of UEs over a certain period of time depending on how often it is exposed over the air interface to reduce security threads. When the UE identity used in CN-initiated paging is known to and used by RAN, the scale of exposure of the CN controlled UE identity becomes unpredictable to the core network (unless additional signaling is defined for the RAN node to inform the CN every time that a RAN-initiated paging is sent containing this UE ID). Moreover it will affect the re-allocation procedures of the UE identities for the security purpose. Therefore, it is preferable that a different RAN controlled UE identity which is unique within at least RAN tracking area be used in the RAN-initiated paging message.
Proposal 2. A RAN controlled UE identity which is unique within the RAN notification area is defined as the UE identification to be used within the RAN-initiated paging message.

RAN-initiated paging message
In LTE light connection WI, it was agreed in the 3GPP RAN2#96 meeting [1] that a single legacy RRC paging message is used for both RAN-initiated and CN-initiated paging procedure since there was no justification of introducing a new RRC paging message. A single RRC paging message can be used to page the UEs who are expecting RAN controlled identity or CN controlled identity in the paging message.
Similarly, in NR inactive state, a single paging message can be used for both RAN-initiated and CN-initiated paging procedure to keep the paging procedure similar and considering proposal 1. For this purpose, field to carry RAN controlled identity also needs to be present in the RRC paging message used for CN-initiated paging. However, the size of the paging message could be large when carrying the paging record lists of RAN controlled or CN controlled identities. A different mechanism of conveying the list of UE identities may be required for the paging message such that list of UEs expecting CN-initiated paging and RAN-initiated paging can be paged at the same occasion if applicable. 
Proposal 3. It is FFS if any optimization is needed to reduce the size of paging message when a list of UE identities need to be carried.
RAN configured paging DRX cycle
The paging DRX procedure provides a mechanism for UEs to monitor the control channel periodically to save power. The periodicity of the DRX or DRX cycle affects the UE reachability delay. The longer is the DRX cycle the higher is the reachability delay and the lower is the power consumption. In LTE, each cell can broadcast a default paging DRX cycle common to all UEs or UE can negotiate a UE specific DRX via NAS. This approach provides certain restriction on how often the network can configure a UE with its specific DRX cycle. The reasons are that the NAS signaling involved is not sent very frequently (only upon Attach or TAU procedures) and because the CN might not be aware of the current needs of a given UE, e.g. based on the bearers that are established. Therefore even in LTE light connection, it is also considered that a RAN-configured DRX cycle can be set for UEs while in light connection. 
In NR, UEs may be using different services at different instances and UE reachability delay requirements may be different. For example, if UE is using delay sensitive service, shorter DRX cycle is preferred and if UE is using delay tolerant service, longer DRX cycle can be used. For this purpose, RAN should be able to configure most suitable DRX cycle which is different from the common default DRX cycle or what is negotiated with CN to a UE before moving the UE into inactive state using the same message that is used to move the UE into inactive state. Therefore, RAN configured paging DRX cycle which is specific to a particular UE can be defined in NR inactive state.
Proposal 4. A RAN node can configure a UE in INACTIVE with a RAN configured paging DRX cycle (which could be UE specific configuration).

In LTE, legacy values of the paging DRX cycle are 32, 64, 128 and 256 radio frames. In NR inactive state, the range of paging DRX cycle may need to be extended to meet the UE reachability delay requirements of different services that are being used by the UEs. In NR, the range of paging DRX cycles depends on the design of frame structure and resources available for paging procedure.
As given in Proposal 1, it is important that UE in RRC inactive state is reachable to both RAN and CN. This implies that the paging occasion calculations for both paging procedures are same. For this purpose, the value of the RAN configured DRX cycle also needs to be divisor of the value of the default paging DRX cycle broadcast by cell. 
Proposal 5. RAN configured DRX cycle is divisor of the default paging DRX cycle used by UE to monitor CN-initiated paging.

3 Summary 
Proposal 1.
A UE in INACTIVE is reachable with the same mechanism via RAN-initiated notification and CN-initiated Paging.
Proposal 2.
A RAN controlled UE identity which is unique within the RAN notification area is defined as the UE identification to be used within the RAN-initiated paging message.
Proposal 3.
It is FFS if any optimization is needed to reduce the size of paging message when a list of UE identities need to be carried.
Proposal 4.
A RAN node can configure a UE in INACTIVE with a RAN configured paging DRX cycle (which could be UE specific configuration).
Proposal 5.
RAN configured DRX cycle is divisor of the default paging DRX cycle used by UE to monitor CN-initiated paging.
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