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1 Introduction
In RAN1 #87 meeting, the following agreements on non-anchor PRB enhancement were made [1]:
· An additional DCI field is introduced in DL grant DCI format(s) for carrier indication for PDCCH ordered NPRACH.

· The size of the field is FFS pending RAN2 decision on the maximum number of UL non-anchor carriers configured for NPRACH per CE level

The NRS presence assumption on non-anchor carriers is still pending. In this contribution, we discuss NRS presence issue on non-anchor carriers from RAN1 perspective.

2 NRS presence assumption on non-anchor carriers
In RAN1, it has been proposed that NRSs should only be present on non-anchor carriers only when there is traffic, either control or data signal, that needs to be sent to the NB-IoT UEs. This is mainly due to the concern that having NRS transmission always on the non-anchor carrier would increase the power consumption of the network and restrict the flexibility to dynamically share resources between LTE and NB-IoT. However, without always-on NRS transmission, the UE monitoring paging on one particular non-anchor carrier has to retune to the anchor carrier for measurement and time frequency tracking, therefore increasing the UE power consumption. 
NRS presence assumption on non-anchor carriers should take NRSRP/NRSRQ measurement and time frequency tracking issue into account. If always-on NRS transmission is assumed on non-anchor carrier, NRSRP/NRSRQ measurement and timing frequency tracking can be done in non-anchor carrier. Currently, RAN4 has no decision on NRSRP/NRSRQ measurement and time frequency tracking which has impact on NRS presence assumption on non-anchor carrier. If RAN4 has agreement that NRSRP/NRSRQ measurement and/or time frequency tracking shall always be performed on anchor carrier even paging is configured on non-anchor carrier, always-on NRS transmission may not be necessary for non-anchor carriers. NRS presence on non-anchor carrier can be considered for the purpose of paging transmission.
When the network has available resources for NRS transmission, always-on NRS transmission can be configured for any non-anchor carrier to avoid UE power consumption caused by retuning. On the other hand, if NRSRP/NRSRQ measurement and time frequency tracking can be performed on either anchor carrier or non-anchor carrier, NRS transmission on a non-anchor paging carrier can be configured as ‘Not always-on’ which can reduce the scheduling limitation on legacy LTE. For each non-anchor paging carrier, regardless of configuration, NRS will be at least present from the start of NPDCCH schedules paging to the end of the actual paging transmission.
Proposal 1: Always-on NRS transmission on a non-anchor carrier is configurable.
Proposal 2: For a non-anchor paging carrier, NRS will be at least present from the start of NPDCCH schedules paging to the end of the actual paging transmission.
3 Conclusions
In this contribution, we have provided our considerations on NRS presence on non-anchor carrier for NB-IoT from RAN1 perspective. We make the following proposals:

Proposal 1: Always-on NRS transmission on a non-anchor carrier is configurable.
Proposal 2: For a non-anchor paging carrier, NRS will be at least present from the start of NPDCCH schedules  paging to the end of the actual paging transmission. 
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