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1
Introduction
The specification of the nominal guard band for 3DL intra-band contiguous carrier aggregation was discussed in [1] and [2]. The following proposals were presented for Class D in TS 36.101:
a. Specify the nominal guard band by considering the maximum channel bandwidth of the three CCs, max(BWChannel(1), BWChannel(2), BWChannel(3))
b. Specify the nominal guard band by considering the maximum channel bandwidth of the edge CCs, max(BWChannel(CA_low), BWChannel(CA_high)), where CA_low, CA_high are the lowest and highest component carriers, respectively
This is a revision of R4-69AH-0083.
2
Discussion
When 2DL intra-band contiguous CA was introduced, the nominal guard band was specified as 5% of the maximum channel bandwidth of the two CCs. The guard band is the same at both edges of the aggregated bandwidth and is equal or larger to the guard band of each CC in a single carrier configuration. For 3DL intra-band contiguous CA, the same symmetry principle should be kept. The second step is to decide how to specify a symmetric nominal guard band.

Figure 1 shows the two different options to specify the nominal guard band for Class D as proposed in [1], [2]. Figure 2 includes the nominal guard bands for the 2DL intra-band CA configurations to which the 3DL could fall back. For simplicity, the figures show the UL nominal guard band. For the specific scenario in Figure 1, 10MHz+20MHz+15MHz, the nominal guard band in the top figure is 1MHz, which is 5% of the maximum channel bandwidth among the different CCs. The guard band in the bottom figure is 0.75MHz, which corresponds with 5% of the maximum channel bandwidth of the edge component carriers. The nominal guard band for the possible 2DL intra-band CA falling back configurations is specified as 5% of the maximum channel bandwidth of the component carriers, which corresponds with 1MHz, as illustrated in Figure 2. 



Figure 1. Nominal guard band for intra-band contiguous CA Class D. The top figure considers GB as 0.05 max(BWChannel(i),), where i=1, 2, 3. The lowest figure includes GB as 0.05 max(BWChannel(CA_low), BWChannel(CA_high))

Figure 2. Nominal guard band for intra-band contiguous CA Class C

Now, we look at the TX requirements and assume the guard band for Class D as 5% of the maximum of the edge channel BW, see Figure 3. Note that the guard bands are the same in the UL and DL save the DC subcarrier in the DL (applies for both FDD and TDD) as the aggregated bandwidth is the same. Specifically, we take Band 41 as an example for the analysis. If the UL is configured with two carriers in a 10MHz + 20 MHz combination, the guard band is also 0.75 MHz in the UL. For intra-band CA CA_41C, CA_NS_04 has been specified. The associated AMPR values to CA_NS_04 have been derived for a nominal guard band of 1MHz. Thus, the OOBE will not be fulfilled at the edge of the aggregated bandwidth. The problem does not occur for 1UL.
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Figure 3. 3CCs Class D nominal guard bands and compatibility.
In addition, in order to account for the increase of aggregated bandwidth compared to the 2DL case (both in TX and RX), the nominal guard bands for 3DL intra-band CA (Class D) should not be smaller than for the 2DL mode (Class C). 

In order to

· Define symmetric guard bands at both edges of the aggregated bandwidth; and

· Ensure that the guard band for 3DL is not less than the 2UL case
· account for the increase on the aggregated bandwidth

the nominal guard band should be specified taking into account the maximum of the channel bandwidth of all the CCs. This is to define the UL nominal guard band as 0.05 max(BWChannel(1), BWChannel(2), BWChannel(3)). 
The corresponding changes in Table 5.6A-1 in TS 36.101 are shown below with track changes.
Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands [TS 36.101]
	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Maximum number of contiguousCC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	25 < NRB,agg ≤ 100
	2
	0.05 max(BWChannel(1),BWChannel(2))

 - 0.5f1

	C
	100 < NRB,agg ≤ 200
	2
	0.05 max(BWChannel(1),BWChannel(2)) - 0.5f1

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1 

	E
	[300] < NRB,agg ≤ [400]
	FFS
	FFS

	F
	[400] < NRB,agg ≤ [500]
	FFS
	FFS

	NOTE 1:
BWChannel(j), j = 1, 2, 3, is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.
NOTE 2:
a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.



3
Proposal
It is proposed to include the text proposal below into TR 36.833-5-41.
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TEXT PROPOSAL:
<start of text proposal >
5.1.4
Nominal guard band 
When 2DL intra-band contiguous CA was introduced, the nominal guard band was specified as 5% of the maximum channel bandwidth of the two CCs. The guard band is the same at both edges of the aggregated bandwidth and is equal or larger to the guard band of each CC in a single carrier configuration. For 3DL intra-band contiguous CA, the same symmetry principle should be kept. The second step is to decide how to specify a symmetric nominal guard band.

In order to

· Define symmetric guard bands at both edges of the aggregated bandwidth; and

· Ensure that the guard band for 3DL is not less than for the 2UL case

· account for the increase on the aggregated bandwidth

the nominal guard band should be specified taking into account the maximum of the channel bandwidth of all the CCs. This is to define the UL nominal guard band as 0.05 max(BWChannel(1), BWChannel(2), BWChannel(3)). 

Table 5.1.4-1 includes the nominal guard band for Class D.
Table 5.1.4-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Maximum number of contiguous CC
	Nominal Guard Band BWGB

	…
	…
	…
	…

	D
	200 < NRB,agg ≤ 300
	3
	0.05 max(BWChannel(1),BWChannel(2), BWChannel(3)) - 0.5f1

	…
	…
	…
	…

	NOTE 1:
BWChannel(j), j = 1, 2, 3, is the channel bandwidth of an E-UTRA component carrier according to Table 5.6-1 and f1 = f for the downlink with f the subcarrier spacing while f1 = 0 for the uplink.
NOTE 2:
a1 = 0.16/1.4 for BWChannel(1) = 1.4 MHz whereas a1 = 0.05 for all other channel bandwidths.



<end of text proposal >
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