3GPP TSG-RAN WG4 Meeting #76                                                             R4-154615
Beijing, China, 24th-28th August, 2015
Agenda Item:
5.4
Source: 
Ericsson
Title: 
Demodulation test for intra-band contiguous CA deployment with minimum channel spacing
Document for:
Discussion
1 Introduction
This contribution continues the discussions on the benefit on deployment of such minimum channel spacing and how to define RAN4 test for it.
2 Discussion
The channel spacing for intra-band contiguous CA is defined in [1] as following for the nominal channel spacing.

5.7.1A
Channel spacing for CA

For intra-band contiguous carrier aggregation bandwidth classes B and C, the nominal channel spacing between two adjacent E-UTRA component carriers is defined as the following:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.

It is clearly indicated from above that the channel spacing can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to better fit the deployment need from operators in certain bands. A first step through such deployment could be to reduce the channel spacing with minimum distance until the resource blocks used are overlapping of each aggregated channel occurs.

When the bandwidths to be aggregated are symmetric the channel spacing for both nominal and minimum is rather straight forward to be calculated. But when the bandwidths to be aggregated are not symmetric certain rules should be followed in order to have the aggregation properly done. For nominum channel spacing for intra-band contiguous CA the following rules have been considered.

-- it’s the spacing that makes the internal guard bands either side of the carriers symmetric (= the guard of the largest BW of the combination)
-- it’s always on the 300 kHz raster 
-- it’s always less than or equal to the spacing for non-aggregated carriers of the same bandwidth as the band combination
One example is shown in Figure 1 as 20+5MHz with nominal and minimum channel spacings. For nominal channel spacing it’s important to have the guard bandwidth also symmetric from both sides. For minimum channel spacing with enough guard bands on both sides already then such 300 kHz could be done further on either side.
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Figure 1 Example of 20+5MHz with nominal and minimum channel spacing

So the channel spacings for intra-band contiguous CA with possible bandwidth combinations are calculated in Table 1 according to the definition for both nominal channel spacing and minimum channel spacing above.

Table 1 Channel spacing for example bandwidth combination

	Channel bandwidth (MHz)
	Nominal carrier spacing for carrier aggregation
	Minimum required carrier spacing for carrier aggregation

	Carrier 1
	Carrier 2
	(MHz)
	(MHz)

	5
	5
	4.8
	4.8

	5
	10
	7.2
	6.9

	5
	15
	9.3
	9.3

	5
	20
	11.7
	11.4

	10
	10
	9.9
	9.3

	10
	15
	12.0
	11.4

	10
	20
	14.4
	13.8

	15
	15
	15.0
	13.8

	15
	20
	17.1
	15.9

	20
	20
	19.8
	18.3


The advantage of having channel spacing smaller than nominal channel spacing is foreseen as; for certain band the available operator block could be limited and not wide enough to fit into a whole aggregated bandwidth for nominal channel spacing of intra-band contiguous CA. But in order to utilize the spectrum in a more efficient way the channel spacing smaller than nominal channel spacing until minimum channel spacing can be considered for such cases. A CA deployment with 3DL CCs on Band 41 with minimum channel spacing is proposed in [4]. Instead of the nominal channel spacing a minimum spacing as 18.3MHz will be used in intra-band contiguous CA on Band 41 to match operator allocations. But in order to avoid massive change from RAN4 specification on RF chapters, an UE demodulation test with 20MHz+20MHz and 20MHzX3 with minimum channel spacing is proposed. This would at least ensure basic functionality for a spacing that is not the nominal.

As shown with performance results for both FDD and TDD tests with intra-band contiguous CA with minimum channel spacing, with proper UE implementations there is no obvious performance difference observed between single carrier and CA with nominal or minimum channel spacing. So in order to explore the benefit of such CA deployment scenarios and also to save effort of introducing RF tests for it it’s beneficial to introduce an UE demodulation test with all all possible bandwidth combinations supported by minimum channel spacing of intra-band contiguous CA using a single carrier requirement to represent CA requirement as the other normal demodulation tests defined for normal CA operation in Chapter 8 in [1].

Proposal 1: Introduce intra-band contiguous CA UE demodulation tests with minimum channel spacing with all possible bandwidth combinations from 5MHz, 10MHz, 15MHz, and 20MHz for both FDD and TDD systems.

3 Conclusions

In this contribution we further discuss the benefit for intra-band contiguous CA deployment with channel spacing less than nominal ones with the following proposal.
Proposal 1: Introduce intra-band contiguous CA UE demodulation tests with minimum channel spacing with all possible bandwidth combinations from 5MHz, 10MHz, 15MHz, and 20MHz for both FDD and TDD systems.
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