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1 Introduction
In RAN1# 94b meeting, the following agreement is reached in this agenda item:

The presence of NRS on subframes which will contain NRS even when no paging NPDCCH is transmitted is enabled by SIB.

Subframes which will contain NRS even when no paging NPDCCH is transmitted are associated to a PO.

· FFS: Whether PO is from UE perspective or NW perspective
A subset of the POs have associated subframes which will contain NRS even when no paging NPDCCH is transmitted.

· FFS: Details of the subset, whether it depends on some existing parameters such as DRX cycle or new parameters by configuration

· FFS: Whether the subset can be the whole set of POs by configuration.

In this contribution, we discuss NRS presence issue on non-anchor carriers from RAN1 perspective.

2 Discussions
2.1 Configuration of NRS PO 
There are two alternatives for the configuration:

Alt 1: NW perspective

Alt 2: UE perspective

For Alt 1, the eNB explicitly configure NRS transmission’s PO. The UE associated with such PO can use the NRS for early termination of NPDCCH/NWUS. Additionally, as the PO is configured explicitly, other UE also knows the position of these NRS PO so they can use it for  if they wake up at these PO. For Alt 2, NRS PO is configured with respect to UE therefore only known to the UE associated with these PO. Therefore, each UE can only use its own associated NRS. Compare with Alt 1, Alt 2 has the advantage of that the configuration itself is more simple. The advantage of Alt 1 is UE has the knowledge of all NRS PO and can use them, however, to use NRS PO associated with other UE, the UE has to wake up additionally on these PO which will increase terminal power consumption. Therefore we have the following proposal.
Proposal 1: Configuration of NRS PO shall be from UE perspective.

The eNB can configure NRS PO’s periodicity N, which means the NRS are transmitted every N’s PO. The actual PO in the period is configured by an offset value, the offset can be fixed across UE, or can be different per UE. Since UE-specific offset will incur more signaling overhead, it is recommended to use fixed offset value. Currently, the eDRX configuration is UE-specific, for UE configured with eDRX, in order to facilitate early termination, the NRS PO should be the first PO in the eDRX cycle. 
Proposal 2: eNB configured NRS PO periodicity. 
2.2 Subframe choices for NRS
 NRS can be used for early termination of both NPDCCH and NWUS detection. For NPDCCH, in Rel-14, for paging transmitted on non-anchor carrier, NRS are transmitted for 10 NB-IoT DL subframes before the start of the Type1-CSS , in the NPDCCH candidate where the UE finds a DCI with CRC scrambled by the P-RNTI , and 4 NB-IoT DL subframes after the NPDCCH candidate. For paging location where no paging is transmitted, if same NRS subframe configuration is used as in the case when actual paging is transmitted, UE detection of NRS can be simplified and processing complexity can be reduced.
Proposal 3:The NRS subframes with respect to PO should adopt the same configuration as the NRS when actual paging is transmitted. 

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: Configuration of NRS PO shall be from UE perspective.

Proposal 2: eNB configured NRS PO periodicity. 
Proposal 3:The NRS subframes with respect to PO should adopt the same configuration as the NRS when actual paging is transmitted. 
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