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1 Introduction

In RAN1#86, supporting paging on non-anchor PRB was discussed with the following:

· For paging: 

· For a Rel-14 NB-IoT UE, both anchor and non-anchor PRB can be selected as the paging PRB 

· A Rel-14 UE chooses the PRB based on UE_ID

· Paging message on NPDSCH is scheduled by NPDCCH on the same PRB.
· Send LS to RAN2 with these RAN1 agreements 

Meanwhile, paging on non-anchor carriers was also discussed in RAN2#95 and the following agreements were made [1]:
	Non- Anchor PRB enhancements
· NB-IoT system information includes a list of carriers which can be used for paging.
· We assume that the existing paging frame and subframe calculations in 36.304 are reused.
· The paging procedure for Rel-14 is the same as for Rel-13, i.e. the paging message on NPDSCH is scheduled by NPDCCH.
· When paging is done on non-anchor carriers both the NPDCCH and the NPDSCH is received on the same non-anchor carrier.
· When paging is done on non-anchor carriers both the NPDCCH and the NPDSCH is received on the same non-anchor carrier. 

· In order for the eNB to know if a UE can be paged on a non-anchor carrier some information needs to be provided from the MME as part of the paging message.



There are some further open issues, including topics such as configuration, paging carrier selection, and fair treatment of UEs, which we discuss in this contribution.
2 Discussion
2.1 Paging Configuration

Configuration for paging in NB-IoT is provided by the following system information parameters in SIB2 defined in 36.331[2] as:

PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-r13




ENUMERATED {rf128, rf256, rf512, rf1024},


nB-r13








ENUMERATED {













fourT, twoT, oneT, halfT, quarterT, one8thT,













one16thT, one32ndT, one64thT,













one128thT, one256thT, one512thT, one1024thT,













spare3, spare2, spare1},


npdcch-NumRepetitionPaging-r13


ENUMERATED {













r1, r2, r4, r8, r16, r32, r64, r128, 













r256, r512, r1024, r2048, 













spare4, spare3, spare2, spare1}

}

In eMTC, all the paging narrowbands share the same configuration for paging cycle, nB and number of repetitions. But for NB-IoT, the output power and downlink resource for paging are different among the carriers. The output power will affect the downlink repetitions, so the configuration of NPDCCH repetitions should be configured independently. The parameters for paging, such as nB and DRX cycle, which are not influenced much by the different carriers. To reduce the complexity of UE, these parameters can be set to a common value.
2.2 Paging PRB Selection
Some proposals were raised in RAN1#86 that CE level differentiated paging between PRBs would be considered. However, it is known that the UE in idle mode will not report a CE level change. The eNB and MME cannot be sure of knowing the UEs’ accurate CE level. This mismatch between network and UE regarding the coverage of UE can cause paging message loss. It was already agreed in RAN1#86 that a Rel-14 UE chooses the PRB based on UE_ID. Hence it is preferred not to consider this CE level differentiated paging in RAN1.

Proposal 1: CE level differentiated paging is not considered in Rel-14.
As discussed in last RAN2 meeting, if Rel-14 NB-IoT UEs reuse the formula of eMTC for paging directly, they UEs will evenly distribute over all carriers based on UE ID. Since Rel-13 UEs can only receive paging on their anchor carrier, it will make the anchor carrier overloaded in some case, especially as the number of deployed Rel-14 UEs grows. To deal with this problem, a simple and efficient method can be used. A 1 bit on/off indication in system information can indicate whether the anchor carrier will be used for paging Rel-14 UEs. And Rel-14 UEs will receive paging on the carrier according to the indication.
Proposal 2: 1 bit indication in system information is used to indicate whether the anchor carrier will be used for paging Rel-14 NB-IoT UEs. 
Power boosting can be configured on any NB-IoT carrier. This means different carriers may have different output powers. If the IMSI is used to select the paging carrier (as in eMTC), it will make some UEs always select the carrier without power boosting. These UEs will suffer from increased power consumption and unintentionally receive “unfair treatment” from the network. This may only concern the stationary UEs, since a mobile UE will change the cell frequently. 
However, some UEs receive paging very rarely because of their traffic characteristics, e.g. once per day or week. Cell selection or re-selection may also make them change the serving cell. The power consumption may not be a serious problem assuming that the UE has a 10 years lifetime. Thus, this problem may only have impacts on the UEs with smaller eDRX cycle as they will monitor paging more frequently.  
Observation 1: A stationary UE with smaller eDRX cycle has the unfair treatment problem regarding power consumption.
Considering observation 1, there may be no need to design a new solution for this kind of UE if they are few in number. However, if RAN2 think it is a common problem, a suitable solution needs to be further studied.
3 Conclusion

In this contribution we make the following proposals to support paging in non-anchor carriers:

Proposal 1: CE level differentiated paging is not considered in Rel-14.
Proposal 2: 1 bit indication in system information is used to indicate whether the anchor carrier will be used for paging Rel-14 NB-IoT UEs. 

Observation 1: A stationary UE with smaller eDRX cycle has the unfair treatment problem regarding power consumption.
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