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1
Introduction
During RAN3#90, two solutions for Narrow Band Internet of Things (NB-IoT) as described in [1] were presented. The User Plane based solution described in subclause 6.18 of [1] aims at reducing signaling overheads by suspending and resuming connections based on contexts stored in UE/eNB/MME. In this contribution, we discuss the implications of paging for such solution.

2
Discussion
During the ongoing discussion related to paging optimization and paging for Coverage Enhancement capable UEs taking place in RAN3, the baseline assumption is that paging assistance information is provided by the (last serving) eNB to the MME at UE context release. In particular, such information will be included in the UE CONTEXT RELEASE COMPLETE message. Later on, at paging, the MME will provide the necessary assistance information to the eNB inside the PAGING message. This can be seen in both drafts Stage 3 CRs presented at the end of RAN3#90 [1, 2].

The types of information currently under discussion in RAN3 for paging optimization/CE paging can be categorized in:

1) Information related to the list of cells/eNBs;

2) Coverage enhancement level information;

3) Paging attempt counter information.

The lists of cells and of eNB are beneficial also in case of NB-IoT paging because, even though the NB-IoT UE might have limited mobility, the radio conditions could change making it connect to different (nearby) cells and different eNBs at different times. Since different eNBs might be involved, then it is essential that such information is provided uplink to the MME.
In addition, also the coverage enhancement level and paging attempt counter information might be useful in case of NB-IoT paging. However, a detailed analysis should be done only after RAN1 and/or RAN2 decide on this matter.

Observation 1: at least the information related to the list of cells/eNB seems to be useful also for the paging of NB-IoT.

Observation 2: since NB-IoT UEs might be subject to mobility, it is essential that the list of cells be provided in UL by the last serving eNB to the MME and, in turns, to other involved eNBs in DL.

Following the definition in TR 23.720 [1], subclause 6.18, the RRC suspend procedure message flow for the NB-IoT user plane based solution is described in Figure 1 below.
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Figure 1: Suspend procedure

Taking the above considerations into account, we believe that the eNB behavior at UE context release and at UE context deactivation should be as much as possible consistent. In particular, if the eNB provides the paging assistance information in uplink at UE context release, the same should be done at UE context deactivation. We therefore propose:
Proposal 1: at UE context deactivation time, the eNB should be able to send at least the list of cells/eNBs to the MME in the S1AP: UE CONTEXT SUSPEND REQUEST message.

3
Conclusion and proposal
In this contribution we analyzed the usage of paging optimization information for NB-IoT paging within the UP based solution. We observed that:

Observation 1: at least the information related to the list of cells/eNB seems to be useful also for the paging of NB-IoT.

Observation 2: since NB-IoT UEs might be subject to mobility, it is essential that the list of cells be provided in UL by the last serving eNB to the MME and, in turns, to other involved eNBs in DL.

We then proposed:

Proposal 1: at UE context deactivation time, the eNB should be able to send at least the list of cells/eNBs to the MME in the S1AP: UE CONTEXT SUSPEND REQUEST message.
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