3GPP RAN WG4 Meeting #76 
R4- 154695
Beijing, China, 24 – 28 Aug, 2015
Source: 
Huawei
Title: 
Consideration on channel arrangement for LAA
Agenda Item:
7.13.1
Document for:
Approval
1 Introduction
A new WI on license-assisted access to unlicensed Spectrum was established in RAN #68 [1]. Channel arrangement is common part for both BS and UE RF requirement. This contribution discusses the channel arrangement in 5GHz unlicensed spectrum.
2 Discussion
Wifi technology has already been deployed in 5GHz unlicensed spectrum in many regions and will co-exist and share the same spectrum with LAA technology. So before we discuss LAA channel arrangement, wifi channel arrangement as well as channelization set by regulatory domain can be reviewed first.
Channel center frequencies are defined at every integral multiple of 5MHz in IEEE 802.11 and numbered by:
Channel center frequency = Channel starting frequency + 5* nch (MHz)    where nch= 1,…200
Channel starting frequency is defined as 5GHz. The set of valid operating channel numbers is defined by regulatory domain in Annex E of reference [2] and illustrated in Figure 1.
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Figure 1 Valid channel sets for 5GHz spectrum by regulatory administration
From Figure 1, we can see that four kinds of channel spacing of 20MHz, 40MHz, 80MHz and 160MHz are defined by regulatory administration over 5GHz spectrums, they are corresponding to 20MHz, 40MHz, 80MHz and 160MHz channel bandwidth. It is proposed for LAA to introduce only 20MHz channel bandwidth for single carrier and 2CC/3CC/4CC contiguous carrier aggregation in Rel-13, and delay 8CC contiguous carrier aggregation to the later release [3]. In addition, following the same channel sets as 802.11 and regulatory administration is undoubted for LAA. 
Proposal 1: It is proposed for LAA to introduce only 20MHz channel bandwidth for single carrier and 2CC/3CC/4CC contiguous carrier aggregation in Rel-13.

Proposal 2: It is proposed for LAA to introduce the same channel sets as Annex E in 802.11 as in Figure 1 but the channel number and channel spacing will be defined following LTE rules.
But for channel spacing, LAA has a little difference with Wifi. LTE has 15 kHz sub-carrier spacing so for carrier aggregation, the channel spacing between two aggregated carriers is adjusted to be multiple of 300 kHz to both meet the channel raster of 100kHz and make the sub-carriers from two carriers orthogonal.  
The nominal channel spacing defined between any two 20MHz carriers for contiguous CA in TS 36.101 is always 19.8MHz. But in 5GHz, this will introduce more cross channel interference between Wifi and LAA adjacent channels as more carriers are aggregated, e.g. as in Figure 2, CC4 in case 2 leak some emissions to CC3 in case 1, though the emission may not have great impact on LBT mechanism, it still should be better to avoid. Therefore, in order to align with Wifi channel arrangement as much as possible, channel spacing between 20M carriers should be better set to 19.8MHz alternate with 20.1MHz as in Figure 2 case 3. 
It is also noted for LAA, it should be not applicable that the channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing.
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Figure 2 Channel spacing for intra-band contiguous carrier aggregation
Reuse LTE contiguous carrier aggregation channel spacing is a good method to arrange the channels in 5GHz. But it is noted that in 5GHz, UE does not need to scan the frequency in 100 kHz channel raster to find BS because the actual channel raster is 20MHz for 5GHz. It means for intra-band contiguous CA, the channel spacing between two carriers do not need to comply with integer multiple of 300 kHz which is the common multiple of 100 kHz and 15 kHz. The channel spacing only comply with integer multiple of 15 kHz is enough. Under this condition, channel spacing with +-5kHz offset should be enough. This will make Wifi and LAA channels to be more aligned.
Requiring the channel spacing between two aggregated carriers with integer multiple of 15 kHz is to preserve orthogonality to
1) make the spectrum shaping filter easy when the channel spacing are very close with each other,
2) make insertion of sub-carriers in the guard band possible to improve the spectrum efficiency and

3) use a single FFT for all component carriers.
But for 5GHz unlicensed spectrum, to align with Wifi channel arrangement, reduced channel spacing and insertion of extra sub-carriers is not appropriate. Usage of carrier aggregation depends on the occupancy of some continuous channels, contiguous carrier aggregation can only be applied when the continuous channels are all available for LAA. In this situation, single FFT for all carriers is not flexible and may not be a good choice. Thus, the channel spacing between two aggregated carriers may not need to comply with integer multiple of 15 kHz for 5GHz and the channel spacing could always be 20MHz.
Channel spacing issue is discussed as above. Some options are summarized:

Option 1: Reuse the LTE contiguous carrier aggregation channel spacing but set it to 19.8MHz and 20.1MHz alternatively.

Option 2: Channel spacing could only comply with multiple of 15 kHz and adjust to +-5kHz offset compare with 20MHz spacing.
Option 3: Reuse Wifi channel spacing and do not keep orthogonality between two LAA carriers.
3 Conclusion

Based on above discussion, proposals are made as below:
Proposal 1: It is proposed for LAA to introduce only 20MHz channel bandwidth for single carrier and 2CC/3CC/4CC contiguous carrier aggregation in Rel-13.

Proposal 2: It is proposed for LAA to introduce the same channel sets as Annex E in 802.11 as in Figure 1 but the channel number and channel spacing will be defined following LTE rules.
In addition, channel spacing for contiguous carrier aggregation is discussed and some options are summarized:

Option 1: Reuse the LTE contiguous carrier aggregation channel spacing but set it to 19.8MHz and 20.1MHz alternatively.

Option 2: Channel spacing could only comply with multiple of 15 kHz and adjust to +-5kHz offset compare with 20MHz spacing.
Option 3: Reuse Wifi channel spacing and do not keep orthogonality between two LAA carriers.
Which option is preferred by most companies need further discussion and decision. Channel number will follow channel spacing decision.
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Case 3: LAA proposal, total BW=79.7MHz
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