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1. Introduction
In Ran4 meeting #55 the CA UE Ad Hoc meeting decided following [1] 

1. How to construct CA signals from individual CC’s

a. There will be rules what CC combinations are allowed for CA

b. Explicit list for every CA_Band what CC combinations are allowed for that particular CA_Band

c. No restrictions on CC combinations 

2. Shall we introduce CA BW Classes in order to make specification work more manageable

a. What is the granularity of the BW Class i.e. 20 MHz steps or something else

Way Forward: 

· Principles options 1.a and 1.b are taken as a baseline to derive CC combinations

· CA BW classes are also used

· Proponents to merge proposals offline

According to agreed way forward this document presents a text proposal for the CA UE TR for Clause 5.6 REFERENCES

[1] R4-102286 CA UE Ad Hoc minutes, 
Nokia, Nokia Siemens Networks
A.
Text proposal for CA UE TR Section 5.6
----- Start of TP for the section 5.6 -----
5.6
Channel bandwidth

5.6A
CA Channel bandwidth

Number of component carriers

In following chapter issues that affect how the CA bandwidths are constructed from individual component carrierss are discussed.
A) Position of DC-Carrier

In REL-8 there is additional sub-carrier inserted in the middle of DL CC which do not contain any data. Reason for this is that to able to do practical receiver designs no data is allocated to sub-carrier which would be located on DC after down conversion. See figure below taken from 36.101.
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Figure 1 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one E UTRA carrier
In order to have this approach also for REL-10 CA the DL Bandwidth combinations in case of intra-band contiguous aggregation shoud be symmetrical in relation to channel centre. That would enable to have unused subcarrier or guard band between the CC to be in zero frequency after down conversions. See figure below.
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Figure 2 Comparison of symmetrical and un-symmetrical CC combinations
From the figure above it can be noticed that if DL allocation is not symmetrical in relation to channel centre then some data is probably lost with current receiver architectures. Data loss can be avoided by changing RAN1 spec and allowing unused sub-carrier to be inserted into arbitrary position. This position would depend on quite many variables and is not attractive solution. Data loss is caused by the fact that one sub-cattier is destroyed and this might lead to case where whole resource block is lost.

B) Different CC combinations that give same CW bandwidth

Certain CA BW’s can be achieved with multiple CC combinations. In table below we have taken a look how to construct different CA bandwidths with REL-8 CC’s. For the table we have assumed that DL allocation must be symmetrical as explained above.

For example CA bandwidth of 90 MHz can be achieved with three different 5*CC combinations, see table below.

	15+20+20+20+15
= 90 MHz
	20+15+20+15+20
= 90 MHz
	20+20+10+20+20
= 90 MHz


Table 1 CC combinations for 90 MHz of CA BW

It would be inefficient from RAN5 testing perspective and overly complex RAN4 specification work perspective to allow total freedom on how CA bandwidths are constructed from CC’s. 

C) Number of CC’s per CA BW Class

In order to keep receiver requirements reasonable we should specify how many CC’s are allowed to be used for certain CA bandwidth. This would exclude a possibility to construct 50 MHz BW with 5*10 MHz CC. Instead some combination of 3 CC’s should be used.

D) What BWs are allowed to be used in CA

CA CC channel bandwidths follow REL-8 channel bandwidths but there should be possibility to further reduction by allowing only a sub-set of REL-8 BW’s.

D) How many different BW’s are allowed in multi CC CA

For CA BW classes where more than 2 CC are needed it would seem reasonable to reduce the amount of different BW that are used in CA. Meaning that for example it is not allowed to use 10 MHz, 15 MHz and 20 MHz BW’s simultaneously to construct a 45 MHz signal, instead of 3 x 15 MHz should be used. Limit of different BW per CA should be two.

Below we propose a set of terms that shall be followed when new carrier aggregated channel bandwidths are created.

1. Individual component carrier within carrier aggrecated channel follow REL-8 transmission bandwidth configurations for a given E-UTRA band but can be further reduced by allowing only a sub-set of those for particular CA operating band

2. Number of component carriers follow CA channel bandwidth Classes defined in Table 6
3. DL Bandwidth combinations in case of intra-band contiguous aggregation shall be symmetrical in relation to channel centre

Table 2 CA bandwidth classes

	CA bandwith class
	Aggregated Transmission 
Bandwidth Configuration, NRB, agg
[RBs]
	# CC’s

	A
	NRB, agg ≤ 100
	[1]

	A2
	NRB, agg ≤ 100
	[2]

	B
	100 < NRB, agg ≤ [200]
	[2]

	C
	[200] < NRB, agg ≤ [300]
	[TBD]

	D
	[300] < NRB, agg ≤ [400]
	[TBD]

	E
	[400] < NRB, agg ≤ [500]
	[TBD]


.
----- End of TP for the section 5.6 -----
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