[bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 RAN4 NR#2	R4-1706545
Qingdao, China, June 27th-29th, 2017

[bookmark: Source]Agenda item:	3.2.2
Source: 	Qualcomm Incorporated
Title: 	Guard Band Definition with RB Based Raster 
[bookmark: DocumentFor]Document for:	Approval
[bookmark: _Ref462751722]1. 	Introduction
The channel raster and synchronization raster for NR were extensively discussed in RAN4#83, however, no agreement could be reached. An in-depth comparison between the RB based raster and 100kHz raster is presented in [1]. One of the possible drawbacks of the RB based raster is the asymmetric channel edge guard band. In this paper we discuss how the RF specifications can be defined with an asymmetric guard band.
2. 	Discussion
The channel/sync raster was extensively discussed in the previous meeting and it was pointed out that the RB based raster leads to an asymmetric channel edge guard band that could be problematic. So far, 3GPP systems used symmetric guard band and it is not clear what is the specification impact if this principle was abandoned. 
All wireless devices have to meet certain emission requirements outside their operating channel to protect other systems. In order to meet these emission requirements, a guard band is needed at the edge of each channel such that the power level outside the operating channel falls below the required level. What is of outmost importance is that the device meets the emission requirements, not where exactly in the channel it transmits.
In order to overcome the problem of specifying an asymmetric guard band, a minimum needed guard band could be specified. The actual RBs to be allocated for each channel would have to be deployed in such a way that this minimum guard band is preserved at both edges of the channel. This minimum guard band would guarantee that signals that are further away from the channel edge would always meet the emission requirements. In practice, the actual guard band would likely be slightly larger than the minimum needed depending on where the RBs are located. For a more intuitive understanding, we provide a concrete example below.
Observation 1: A minimum guard band could be specified. The RBs in a channel should be allocated such that the actual guard band is larger or equal to this minimum.
In [1], [2] the principle of the RB based raster is explained in depth. Based on this principle, the locations of the RBs within a certain band are fixed. Figure 1 below shows an example with a portion of a band that has two 10MHz adjacent channels, or four 5MHz adjacent channels. The RB locations are depicted in pink. For 5MHz channels, the minimum guard band could be specified as 1RB. In this case, the RBs that can bused in each channel are shown in blue, the guard band has to be at least 1RB. It can be seen that in some cases the guard band will be larger than 1 RB. For the 10MHz channels, the minimum guard band could be specified as 2RBs. The RBs that can be used in each channel are shown in green. As in the case of 5MHz, the actual guard band at some edges will be larger than 1 RB. Based on this principle, any device that is transmitting on any of the allowed RBs will be able to meet the emission requirements since there is enough space between the actual transmission and the edge of the channel.


Figure 1. RB allocations within different channels
In the example above, the minimum guard band was an integer number of RBs, however, this could be any number(certain number of REs, or absolute bandwidth in Hz). The actual number would have to discussed and agreed in RAN4.
Observation 2. The guard band can specified as any arbitrary number(number of RBs or number of REs or absolute bandwidth in Hz). It does not have to be an integer number of RBs.
3. 	Conclusion
In this paper we provided a short analysis on how the issue of asymmetric channel edge guard band that is related to the RB based raster can be solved. The following observations were made:
Observation 1: A minimum guard band could be specified. The RBs in a channel should be allocated such that the actual guard band is larger or equal to this minimum.
Observation 2. The guard band can specified as any arbitrary number(number of RBs or number of REs or absolute bandwidth in Hz). It does not have to be an integer number of RBs.
Considering these observations, the asymmetric guard band should not be an issue in defining the RF requirements. As such, the adopiton of the RB based raster for NR as proposed in [1] is feasible.
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