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1 Introduction

In last meeting in Riga, how to define the guard band and channel spacing for intra-band contiguous 3DL CA in Band 41 was discussed. In this contribution, some considerations on guard band and channel spacing are further analyzed and discussed.
2 Discussion
2.1 Nominal guard band for intra-band contiguous 3DL CA

In the last meeting, to keep back compatibility, the nominal guard band of 0.05 max (BWChannel(lowest), BWChannel(highest)), i.e., option 1 was proposed [1], for intra-band contiguous 3DL CA. Some companies advised the guard band should be considered for the UL when intra-band contiguous 3UL CA will be used. There is questionable whether it is sufficient for UE UL to meet OOB requirements assuming such above guard band. Alternatively, the guard band could be defined as 0.05 max (BWChannel(lowest), BWChannel(second), BWChannel(highest)), i.e., option 2. 

For the SEM requirement, since requirement for aggregation bandwidth larger or equal to 45 MHz will be defined after guard band is defined. Also, considering all the channel bandwidth combination in 3DL CA for Band 41, the maximum difference between option 1 and option 2 is 0.25MHz, e.g., 0.05 max (10MHz, 20MHz,15MHz) - 0.05 max(10MHz, 15MHz). For less guard band if option 1 is defined, SEM requirement may be more stringent comparing with larger guard band if option 2 is defined. Based on current ACLR requirement, whether this 0.25 MHz difference will cause the challenging of UE implementation or whether it is tolerable needs further studied. To be noted, due to increasing of aggregated channel BW from 40MHz to 60MHz, even option 2 is adapted, such guard band will still bring challenging for UE implementation to support 3UL CA.
Therefore, 
Proposal 1: Either of below options for guard band could be considered. Option 2 is slightly preferred considering UE implementation challenge to meet ACLR and SEM requirements.  
Option1: the nominal guard band should be set 0.05 max (BWChannel(lowest), BWChannel(highest)), for intra-band contiguous 3DL CA.
Option2: the nominal guard band should be set 0.05 max (BWChannel(lowest), BWChannel(second), BWChannel(highest)), for intra-band contiguous 3DL CA.
2.2 Channel spacing for intra-band contiguous 3DL CA
In [1], the nominal channel spacing between outermost channels for intra-band contiguous 3DL CA was proposed:
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Firstly, for the UE configured with 3 DL CCs, when given the channel spacing between lowest channel and highest channel, the middle guard band between adjacent component carriers are uncertain, so the centre frequency of the second component carrier also can’t be determined. That is, the second component carrier could locate in any place between outermost component carriers, as showed in figure 1:
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Figure 1 the nominal channel spacing between outermost channels

Secondly, for the UE configured with 2 DL CCs, similar to the case of UE configured with 3 DL CCs. the centre frequency of the second component carrier is uncertain, the channel spacing1,2 will has different value, as the following figure 2:
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Figure 2 3DL and 2DL are supported simultaneously in intra-band contiguous CA
Based on the above consideration, it is better to define the channel spacing between lowest carrier and second carrier i.e., channel spacing 1,2 and highest carrier and second carrier i.e., channel spacing 2,3 for intra-band contiguous 3DL CA.
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Figure 3 intra-band contiguous CA for 3-carrier
In this case, the middle guard band between adjacent component carrier and the centre frequency of the second component carrier are already determined by the channel spacing1,2 and the channel spacing2,3, as shown in figure 3. The channel spacing1,2 and the channel spacing2,3 for 3DL intra-band contiguous CA should reuse the formula for intra-band contiguous carrier aggregation bandwidth class C.

Therefore, it is easy to support the case of UE configured with 3DL CA and UE configured with 2DL CA, as the following figure 4:
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Figure 4 the case of UE configured 3DL CA and 2 DL CA

Furthermore, to make the specification be used for all intra-band continuous class D, it’s more reasonable to define the nominal channel spacing rather than band specific channel spacing. If the band specific channel spacing is needed for Band 41, the channel spacing1,2 and the channel spacing2,3 for intra-band contiguous 3DL CA can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
Proposal2: for intra-band contiguous carrier aggregation bandwidth class D, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where i=1,2 and BWChannel(i) and BWChannel(i+1) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 in TS 36.101 with values in MHz.
3 Conclusion
In this contribution, some points on GB and channel spacing for 3DL CA in Band 41 were given:
Proposal 1: Either of below options for guard band could be considered. Option 2 is slightly preferred considering UE implementation challenge to meet ACLR and SEM requirements.  
Option1: the nominal guard band should be set 0.05 max (BWChannel(lowest), BWChannel(highest)), for intra-band contiguous 3DL CA.
Option2: the nominal guard band should be set 0.05 max (BWChannel(lowest), BWChannel(second), BWChannel(highest)), for intra-band contiguous 3DL CA.
Proposal2: for intra-band contiguous carrier aggregation bandwidth class D, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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