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Introduction
For in-band operation, NB-IoT UE may need to be signaled with some parameters of host LTE cell to work properly. (“host LTE cell” is meant in this contribution as an LTE cell providing an NB-IoT cell with its RB for in-band operation, for convenience)

In this contribution, we focus on in-band operation of NB-IoT, and discuss parameters of host LTE cell which may be needed to be signaled to NB-IoT UE to work properly.
Discussion
In this contribution, the following are assumed:
· services on host LTE cell will not be disturbed by in-band operation of NB-IoT cell(s)
· CP length of NB-IoT cell and host LTE cell is the same and it is unnecessary to acquire CP length of host LTE cell separately
· frame timing and SFN is aligned between host LTE cell and NB-IoT
CRS of LTE cell
For in-band operation of NB-IoT, NB-IoT UE (NB-UE hereafter) may need to know the position of REs of CRS of host LTE cell (LTE-CRS hereafter) for the purpose of rate matching of NB-IoT downlink physical channels such as NB-PDSCH, NB-PDCCH around REs of LTE-CRS because LTE-CRS will also be transmitted on NB-IoT carrier. 

To identify the position of REs of LTE-CRS, NB-UE may need to know the number of CRS ports ∊ {1, 2, 4} and PCI of the host LTE cell. Number of REs and frequency shift of LTE-CRS depends on the number of CRS ports and PCI of the host LTE cell (i.e.), respectively.
With regard to the number of LTE-CRS ports, it needs to be detected blindly through decoding LTE-PBCH of the host LTE cell but NB-UE cannot. Therefore, the number of CRS ports of the host LTE cell would need to be signaled to NB-UE.
With regard to PCI of the host LTE cell (LTE-PCI hereafter), e.g. if the PCI of NB-IoT (NB-PCI hereafter) would be identical to LTE-PCI, frequency shift of LTE-CRS could be derived from NB-PCI. Otherwise, if NB-PCI could be independent from LTE-PCI, NB-UE would need to be signaled with LTE-PCI or frequency offset of LTE-CRS of host LTE cell. On the other hand, if more than one NB-IoT carrier with different NB-PCI could be configured within a single LTE-band, it would not be possible that LTE-PCI and NB-PCI are always the same.
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Figure 1: CRS REs

MBSFN subframes of LTE cell
MBSFN subframes may be configured to host LTE cell. For in-band operation of NB-IoT, in subframes corresponding to MBSFN subframes of host LTE cell, PMCH of the host LTE cell would also be transmitted by host LTE cell within NB-IoT carrier because it spans whole LTE system BW (Figure 2). No NB-IoT signals / channels could be transmitted in such subframes corresponding to MBSFN subframes of the host LTE cell.
Therefore, informing NB-UE with MBSFN configuration of host LTE cell would be needed so that NB-UE could behave properly in subframes corresponding to MBSFN subframes of host LTE cell, e.g. to skip receiving downlink NB-IoT signals/channels, to skip accumulating repetitions of NB-IoT signals/channels, etc.
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Figure 2: MBSFN subframe of LTE cell may be used for PMCH transmission

If NB-UE would always skip receiving downlink signals/channels in subframes corresponding to MBSFN subframes of host LTE cell, host LTE cell could utilize whole BW for scheduling PDSCH including RB(s) reserved for NB-IoT cell in MBSFN subframes (Figure 3 (b)).
[image: ]
Figure 3: LTE-PDSCH mapping in MBSFN subframes of host LTE cell

Summary
In this contribution, some parameters of host LTE cell is discussed whether they need to be signalled to NB-IoT UEs.
Following parameters of host LTE cell would be candidates needed to be signalled to NB-IoT UEs:
· The number of CRS port
· Frequency shift of CRS (or PCI)
· MBSFN configuration
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b) MBSFN subframe Control region 
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