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1 Introduction
In RAN#72 plenary meeting, the WID for enhancement of NB-IoT was agreed, and the following is one of the objectives [1]:

 Non- Anchor PRB enhancements:

· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]

In this contribution, we discuss some considerations for paging on non-anchor PRB from RAN1 perspective.

2 Discussions
In Rel-13 NB-IoT ,  multiple PRB concept was introduced and supported  for in-band, guard-band operation modes. The UE in RRC_IDLE camps on the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions. The UE in RRC_CONNECTED can be configured, via UE-specific RRC signaling, to a PRB, for all unicast transmissions. However, the paging message is restricted to carried on the anchor carrier.  This has some serious limitations as follows.

· Capacity : As the anchor carrier need to transmit NPSS,NSSS and NPBCH, the available time-frequency resources for paging opportunity are not many and may not meet the demand of rapid growth of terminals.
· Interferences: As paging channel concentrates on anchor channel, unnecessary interference are generated to neighboring cells.
To obtain more resource for paging, non-Anchor carriers are supported to transmit paging message in RAN #72. For idle UE, the configuration of non-Anchor carriers used for paging should be known by UEs. System information may be the most effective way to notify UEs of non-anchor carriers. Rel-13 UE will still be assigned to anchor carrier. At the start of Rel-14 deployment , many Rel-14 legacy UE will exist and they will all monitor anchor carrier for paging, so eNB should put Rel-14 UE on the non-anchor carrier for paging. Gradually the number of Rel-13 UE reduced in the network , then the eNB may configure Rel-14 UE in both anchor and non-anchor carrier. Therefore it is beneficial that base on the paging load, eNB can decide whether to configure Rel-14 UE only the non-anchor carrier set, or to both ancho and non-anchor sets. 
Proposal 1:  The configuration of non-anchor carriers used for paging can be carried by system information. Base on the paging load, eNB can decide whether to configure Rel-14 UE only the non-anchor carrier set, or to both anchor and non-anchor carrier sets.
As the result of non-Anchor carrier support for paging, not only paging capacity improves but the eNB can implements to balance the workload of paging. The most simple approach for an UE to decide the paging carrier to monitor in IDLE mode is based on UE ID. In eMTC, multiple narrowband for paging is supported. However, in NB-IoT, the maximum of N*Ns is 4096 not 1024 as in eMTC, so the exact assignment method may be different from Rel-13 eMTC methods.

Proposal 2:   Paging carrier selection can be based on UE_ID as in Rel-13 eMTC. FFS exact assignment function.
While UE_ID based assignment is the most simple straightforward way, if UE selects the paging carrier in such a fixed way, it may cause unbalanced paging load because of the unequal paging load of each UE. Therefore, it may be beneficial to make the UEs distribute paging load among the carriers , e.g., via time-domain randomization.  

Proposal 3:  To make paging load more evenly distributed among the multiple carriers, time-domain factor may need to be introduced in the formula of paging carrier selection.

Paging search space is configured for legacy UE monitoring anchor carrier. For idle UE monitoring non-anchor carrier for paging, new configuration for paging search space need to be specified. By default the configuration may follows the anchor carrier configuration, however , separate configuration should be allowed for flexibility. 
Proposal 4:  For idle UE monitoring non-anchor carrier for paging, new configuration for paging search space need to be specified.
For idle UE monitoring non-anchor carrier for paging, it needs to retune to anchor carrier to receive updated system information. Also, the UE need to perform specified measurements. If the measurement can be performed on non-anchor carrier, the retuning frequency will be reduced.  .

  Observation1: For idle UE monitoring non-anchor carrier, it is beneficial to perform measurement also on non-anchor carrier.
3 Conclusions
In this contribution, we have provided some analysis for OTDOA support for NB-IoT from RAN1 perspective. We make the following proposals:

Observation1: For idle UE monitoring non-anchor carrier, it is beneficial to perform measurement also on non-anchor carrier.
Proposal 1:  The configuration of non-anchor carriers used for paging can be carried by system information. Base on the paging load, eNB can decide whether to configure Rel-14 UE only the non-anchor carrier set, or to both ancho and non-anchor sets.
Proposal 2:   Paging carrier selection can be based on UE_ID as in Rel-13 eMTC. FFS exact assignment function.
Proposal 3:  To make paging load more evenly distributed among the multiple carriers， time-domain factor may need to be introduced in the formula of paging carrier selection.

Proposal 4:  For idle UE monitoring non-anchor carrier for paging, new configuration for paging search space need to be specified.
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