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1 Introduction
Guard band operation is one of the three different operation modes of NB-IOT[1]. To reuse E-UTRA unwanted emission requirements for guard-band NB-IoT BS was proposed in[2] based on the operating band unwanted emission test with a EDGE carrier adjacent to a 10MHz E-UTRA. The feasible number of NB-IoT RB in LTE guard band and the relating emission mask was discussed in[3].
In this contribution, the variable character of the Bandwidth of the LTE guard-band was analysed, and the way to decide the usable bandwidth of the guard-band for NB-IOT was discussed.
2 The Usable Bandwidth for Guard-band NB-IOT
The usable bandwidth or the NB-IOT RB numbers the LTE guard band can support is a concern of the operators. Usually, for the implementation reasons, the real passing/flat bandwidth of the RF chain occupying the guard band next to the RF bandwidth edge of a LTE BS doesn't equal to the specified nominal guard-band value as shown in the table1. 
The real passing/flat bandwidth on which the NB-IOT may be deployed can be less or even larger than the specified nominal value of the guard band. This depends on the optimizing/compromising among the followings aspects:

· The complexity of the Tx/Rx filter;
· The temperature drifting character of the cavity filter;

· Specific co-existence requirements based on specific deployment scenarios.
Table 1 the guard band in the LTE’s BWChannel 
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100

	Guard band bandwidth (kHz)
	160（L）+160（H）
	150（L）+150（H）
	250（L）+250（H）
	500（L）+500（H）
	750（L）+750（H）
	1000（L）+1000（H）


2.1 The Variable Bandwidth of the LTE Guard-band
The specific co-existence requirements based on specific deployment scenarios and the temperature drifting character of the cavity filter are two main aspects making the real passing/flat bandwidth on which the NB-IOT may be deployed variable.

The RF bandwidth of an RF chain is mainly determined by the PA and Tx/Rx filer. Referring to the figure 1, the pass band of the cavity filter, denoted with doted and solid blue curve,   may cover the LTE channel bandwidth in different ways:

· The pass band of the filter (or the whole RF chain) covers all of the bandwidth of the LTE guard band. This is shown by the solid blue curve①, which has the roll off edge just outside the LTE channel edge;
· The pass band of the filter (or the whole RF chain) covers part of the bandwidth of the LTE guard band. This is shown by the dated blue curve②, which has the roll off edge inside the LTE channel edge. This is usually corresponding to a stringent co-existence scenario, such as no enough band separation between the two systems and there’s no other ways but setting the roll off edge inside the LTE channel edge;
· The pass band of the filter (or the whole RF chain) covers all of the bandwidth of the LTE guard band and some bandwidth outside the LTE channel edge. This is shown by the solid blue curve③, which has a roll off edge about 300~500 kHz away from the LTE channel edge. The 300~500 kHz separation between the roll off edge and the LTE channel edge is used to ensure the LTE channel bandwidth under temperature drifting .
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Figure 1 the variable bandwidth for guard-band NB-IOT RBs
The temperature drifting range of the RF bandwidth of a cavity filter is typically 300 kHz, even up to 500 kHz in some cases. To handle this bandwidth drifting, a margin larger than the temperature drifting range is usually reserved so that the minimal required RF bandwidth can be ensured.

With the margin to mitigate the temperature drifting, the 3dB point of the cavity filter’s RF bandwidth as shown in figure 1 will always be larger than the LTE bandwidth or at least larger than the transmission bandwidth of LTE in predefined temperature range.
2.2 Characterize the Usable Bandwidth of the Guard-band for NB-IOT
Usually, the RF bandwidth of an LTE RF chain is equal to or larger than the LTE channel bandwidth. Under some stringent co-existence scenario, the roll off edge of the cavity filter might occupy part of the LTE guard band while still keeping the RF bandwidth of an LTE RF chain larger than the LTE’s transmission bandwidth.
So, even for LTE systems from different vender with the same channel bandwidth, the real usable width of the guard bands may be different, as the measure to counter the temperature drifting and the compromise between the in-band and out-band performance of the filter might be different.

To characterize the usable bandwidth of the LTE’s guard-band for NB-IOT, specific parameter, such as the one-side 3dB bandwidth of the RF chain, is required as shown in figure1;

Potentially, the whole bandwidth of the LTE guard band might be the candidate position of an NB-IOT RB, and the feasible number of RBs can really supported by certain LTE guard band should be evaluated in the way of case by case. The exact NB-IOT RBs number should a guard band (corresponding to a specific LTE channel band ) support should not be confined beforehand. Otherwise, the flexibility and efficiency to utilise the guard band will be lost.
The considerations on the usable bandwidth of the LTE’s guard-band for NB-IO can be applied to both DL and UL of an LTE BS.    
3 Proposal
1， To keep the flexibility and efficiency to utilise the guard band, the exact number of the NB-IOT RBs should an LTE guard band support shouldn’t be confined beforehand.
2， To characterize the usable bandwidth of the guard-band for NB-IOT, specific parameter, such as the one-side 3dB bandwidth of the RF chain, is needed.
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