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1 Introduction

In the last RAN4 meeting a WF to study various aspects of NB-IoT RRM requirements was approved in [1]. One aspect of the RRM requirements is to investigate any impact on the paging interruptions in NB-IoT. This was also discussed in [2].
In this paper we analyse the impact on the paging interruptions and based on the analysis we propose the corresponding requirements.
2 Paging Interruption in Idle Mode
In order to perform cell reselection to a target cell the UE has to first read the system information (SI) of that target cell e.g. to acquire SFN, to determining cell barring status, random access configuration etc. This requires the UE to acquire PBCH as well as SIBs.  
The UE cannot receive any paging sent by the current serving cell during the time (TSI) the UE is acquiring the SI of the target cell. This is because the UE is not expected to have or use multiple receiver chains in parallel in idle mode. 

The duration (TSI) depends on several factors e.g. 

· UE coverage wrt the target cell (i.e. SINR wrt the target cell),

· Amount of SI required by the UE e.g. number of SIBs to be read by the UE.

New SIBs are also specified in future releases and that may have some impact on the overall delay. Due to the above factors the actual delay may vary and therefore it is difficult to specify exact minimum requirements i.e. maximum allowed interruption. This is one of the reasons that in existing systems (e.g. GSM, UMTS and LTE) the parameter is defined as a variable in the core requirements. However exact value is used in the cell reselection tests.

Under enhanced coverage in NB-IoT the SI related physical channels namely NB-PBCH, NB-PDCCH and NB-PDSCH needs to be acquired with certain number of repetitions. Therefore in NB-IoT it is probable that the TSI under enhanced coverage is larger than the TSI in normal coverage. However it should be noted that in eMTC under both normal coverage and enhanced coverage, CGI acquisition delay is the same i.e. 190 ms. CGI acquisition requires the UE to acquire PBCH and SIB1bis. If the in NB-IoT longer in enhanced coverage then that value should be used in the corresponding cell reselection test case i.e. under enhanced coverage.
The total interruption on paging should also include UE implementation margin, which has been assumed to be 50 ms in UMTS and also in LTE. We therefore propose the same value for NB-IoT. Therefore total delay will be TSI-NB-IoT + 50 ms. Due to the same NB-PBCH, NB-PDCCH and NB-PDSCH physical layer design in different modes, the same delay requirement will also be applicable for all NB-IoT operational modes: in-band, guard band and standalone.     

3 Conclusions

In this paper we have analysed the impact on paging interruption in NB-IoT while performing cell reselection i.e. when NB-IoT reselects another PRB. The main proposals are as follows:
· Proposal # 1: The core requirement on maximum allowed paging interruption delay (Tpaging) while performing cell reselection to NB-IoT intra-frequency cell or NB-IoT inter-frequency cell is specified for all operational modes (in-band, guard band and standalone) as follows: 

Tpaging= TSI-NB-IoT + 50 ms; where is the time to acquire system information (SI) of the target cell.
Proposal # 1: The actual value of TSI-NB-IoT shall be used in the cell reselection test case.
4 References
[1] R4-161294, “Way forward capturing the proposals on further studies in RAN4 for NB-IOT”, Ericsson, Nokia Networks, Alcatel-Lucent, Huawei, Hisilicon, Intel Corporation, ZTE, Qualcomm Incorporated.
[2] R4-160364, “Discussion on NB-IOT RRM Requirements”, Qualcomm Incorporated

PAGE  
1

