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1 Introduction
In this contribution we discuss the possibility to support NB-IoT and eMTC in the same cell.
2 Discussion
In case of in-band operation of NB-IoT within an LTE carrier, due to the presence of the DC-carrier and the fact the centre of the PRB is in between two sub-carriers, there is no PRB that falls directly on the cell search grid used in LTE, as illustrated in Figure 1. The frequency offset to the 100-kHz grid is a minimum of ±2.5 kHz and ±7.5 kHz for even and odd number of PRBs in the LTE system bandwidth, respectively. The PRBs with max ±7.5 kHz frequency offset compared to the 100-kHz grid are the ones that are suitable as anchor PRBs for NB-IoT. For further description see [1].
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Figure 1: Center frequency offset of LTE PRBs for even and odd system bandwidths
Figure 2 illustrates the narrowband definitions for eMTC in the 10-MHz system bandwidth case. The PRBs near the band edges are unused (as is the centre PRB in case of odd system bandwidth). The figure also indicates the eMTC narrowbands that are available for SIB1bis transmission. Exactly which one of these narrowbands that are used for SIB1bis transmission in a particular cell is determined by the PCID.
Observations:

· It may be desired to support both NB-IoT and eMTC in the same cell.

· Currently it is not possible to find a PRB that is suitable as an anchor PRB for NB-IoT that would not collide with SIB1bis transmission for some PCIDs. This observation holds for all LTE system bandwidths.
Proposal:

· Discuss what is needed in order to enable support for NB-IoT and eMTC in the same cell.

[image: image2]
Figure 2: Narrowband definitions for eMTC in 10 MHz system bandwidth

One possibility is to modify the frequency allocation and frequency hopping scheme for SIB1bis in order to ensure that the SIB1bis transmission stays away from one of the eMTC narrowbands that contains a PRB suitable for NB-IoT anchor operation.
Another possibility is to keep the current frequency allocation and frequency hopping scheme for SIB1bis but to specify that at least one of the PRBs suitable for NB-IoT anchor operation can be used for NB-IoT even if SIB1bis is being transmitted in the cell.
Proposal:

· Ensure that at least one of the PRBs suitable for NB-IoT anchor operation to be available for NB-IoT even if SIB1bis is being transmitted in the cell.

One way to achieve this is to allow muting of one of the SIB1bis PRBs in one or more eMTC narrowbands in the cell in a well-defined way. This would allow an NB-IoT anchor PRB to be frequency multiplexed with the SIB1bis transmissions regardless of the cell’s PCID.
Table 1: SIB1bis scheduling information in MIB
	Value
	TBS
	R
	Protect NB-IoT PRB from SIB1bis transmission

	0
	No SIB1bis transmission in the cell

	1
	TBS1
	4
	No

	2
	TBS1
	8
	

	3
	TBS1
	16
	

	4
	TBS2
	4
	

	5
	TBS2
	8
	

	6
	TBS2
	16
	

	7
	TBS3
	4
	

	8
	TBS3
	8
	

	9
	TBS3
	16
	

	10
	TBS4
	4
	

	11
	TBS4
	8
	

	12
	TBS4
	16
	

	13
	TBS5
	4
	

	14
	TBS5
	8
	

	15
	TBS5
	16
	

	16
	TBS6
	4
	

	17
	TBS6
	8
	

	18
	TBS6
	16
	

	19
	TBS1
	4
	Yes

	20
	TBS1
	8
	

	21
	TBS2
	4
	

	22
	TBS2
	8
	

	23
	TBS3
	4
	

	24
	TBS3
	8
	

	25
	TBS4
	4
	

	26
	TBS4
	8
	

	27
	TBS5
	4
	

	28
	TBS5
	8
	

	29
	TBS6
	4
	

	30
	TBS6
	8
	

	31
	Reserved


Table 1 illustrates how the definition of the 5-bit field for SIB1bis scheduling in MIB could be modified to allow indication to an eMTC UE that eNB is making room for NB-IoT in the cell by avoiding SIB1bis transmission in one PRB suitable for NB-IoT anchor operation. This would inform the eMTC UE that it should not include that PRB when receiving SIB1bis. The associated SIB1bis reception performance loss should be relatively minor if only one of the eMTC narrowbands involved in the SIB1bis frequency hopping scheme is affected by the PRB muting.
3 Conclusions
In this contribution we discuss the feasibility of supporting NB-IoT and eMTC in the same cell.
Observations:

· It may be desired to support both NB-IoT and eMTC in the same cell.

· Currently it is not possible to find a PRB that is suitable as an anchor PRB for NB-IoT that would not collide with SIB1bis transmission for some PCIDs. This observation holds for all LTE system bandwidths.

Proposal:

· Discuss what is needed in order to enable support for NB-IoT and eMTC in the same cell.

· Ensure that at least one of the PRBs suitable for NB-IoT anchor operation to be available for NB-IoT even if SIB1bis is being transmitted in the cell.
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