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Introduction

In LTE system, a UE could ignore the paging for EPS services during an ongoing UE-initiated EMM specific procedure or service request procedure. This is based on the description of TS 24.301 [1], “If the paging for EPS services was received during an ongoing UE-initiated EMM specific procedure or service request procedure, then the UE shall ignore the paging.”

In this contribution, we will discuss whether an RRC_INACTIVE UE could keep the same principle to ignore paging during the transition to RRC_CONNECTED procedure caused by service request or UE-initiated EMM specific procedure.
Discussion

According to the TS 38.300 [2], while in RRC_INACTIVE the UE is reachable via RAN-initiated paging and CN-initiated paging. In other words, a UE in RRC_INACTIVE needs to receive both RAN-initiated paging and CN-initiated paging. Since RAN-initiated paging and CN-initiated paging will use the same paging mechanism, the UE in RRC_INACTIVE could verify the UE identity in the paging message to differentiate RAN-initiated paging and CN-initiated paging.
A UE in RRC_INACTIVE will perform different procedures in response to receive RAN-initiated paging and CN-initiated paging. For example, after receiving RAN-initiated paging, the UE in RRC_INACTIVE will need to transit to RRC_CONNECTED based on the TS 38.300 description. This is because RAN-initiated paging will be triggered by the incoming DL user plane or DL signalling from CN. Once the UE in RRC_INACTIVE receives RAN-initiated paging, it will need to transit to RRC_CONNECTED to receive the incoming DL user plane or DL signalling from CN.
However, after receiving CN-initiated paging, the UE in RRC_INACTIVE will need to release the UE context and the UE AS layer need to inform UE NAS layer based on the RAN2 #99 meeting agreement. This is because CN-initiated paging is used to resolve potential “state mismatch” RRC_IDLE/ RRC_INACTIVE between UE and RAN. For example, if the UE context for some reason is lost in the last serving gNB, and the network can only use CN-initiated paging to reach the UE in this case. Based on this, when a UE in RRC_INACTIVE receives CN-initiated paging, it will need to release the UE context first to resync the RRC state with CN and the UE AS layer will inform UE NAS layer about the incoming CN-initiated paging.
When we discuss whether a UE in RRC_INACTIVE could keep the same principle as LTE to ignore the paging during an ongoing UE-initiated EMM specific procedure or service request procedure, we may need to separate the discussion depend on different paging type, like RAN-initiated paging and CN-initiated paging, for the UE in RRC_INACTIVE.

· For CN-initiated paging case: If the UE in RRC_INACTIVE ignores CN-initiated paging during the transition to RRC_CONNECTED procedure, the additional delay will be occurred by the failure transition procedure. This is because once a UE in RRC_INACTIVE receives CN-initiated paging, it should realise that the state mismatch between UE and RAN happens. Base on this, a UE in RRC_INACTIVE should not ignore CN-initiated paging during the transition to RRC_CONNECTED procedure because the transition procedure will fail. Relatively speaking, the UE in RRC_INACTIVE should terminate the transition procedure and follows the agreed procedure to release the UE context and inform UE NAS layer.
Proposal 1: If CN-initiated paging is received during the transition to RRC_CONNECTED procedure, the UE shall stop the transition procedure and release the UE context. In addition, UE AS layer shall inform UE NAS layer the incoming CN-initiated paging.

· For RAN-initiated paging case: For RAN-initiated paging case, it seems reasonable for the UE in RRC_INACTIVE to ignore RAN-initiated paging during the transition to RRC_CONNECTED procedure. This is because, after the transition to RRC_CONNECTED, the incoming DL user plane or DL signalling from CN could also deliver to the UE.
Proposal 2: If RAN-initiated paging is received during the transition to RRC_CONNECTED procedure, UE shall ignore the RAN-initial paging.
Conclusion

Based on the discussion the following is proposed:
Proposal 1: If CN-initiated paging is received during the transition to RRC_CONNECTED procedure, the UE shall stop the transition procedure and release the UE context. In addition, UE AS layer shall inform UE NAS layer the incoming CN-initiated paging.
Proposal 2: If RAN-initiated paging is received during the transition to RRC_CONNECTED procedure, UE shall ignore the RAN-initial paging.
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Annex TP for 38.304:

7
Paging

7.1
Discontinuous Reception for paging

The UE may use Discontinuous Reception (DRX) in RRC_IDLE and RRC_INACTIVE state in order to reduce power consumption. The UE monitors one paging occasion (PO) per DRX cycle and one PO can consist of multiple time slots (e.g. subframe or OFDM symbol) where paging DCI can be sent [4]. In multi-beam operations, the length of one PO is one period of beam sweeping and the UE can assume that the same paging message is repeated in all beams of the sweeping pattern. The paging message is same for both RAN initiated paging and CN initiated paging.
One Paging Frame (PF) is one Radio Frame, which may contain one or multiple Paging Occasion(s). 

The UE initiates RRC Connection Resume procedure upon receiving RAN paging. If the UE receives a CN initiated paging in RRC_INACTIVE state, the UE moves to RRC_IDLE and informs NAS. If the UE receives a RAN paging in RRC_INACTIVE state during RRC Connection Resume procedure, the UE shall ignore the RAN paging.[image: image1.png]
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