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· Introduction
This contribution proposes a modification to the structure of the table which defines Supported E-UTRA bandwidths for intra-band non-contiguous to allow better definition of applicable channel bandwidth combinations for non-contiguous intraband CA and to allow the channel bandwidth set definition.
· Discussion 

Current way of specifying applicable channel bandwidths for non-contiguous intraband CA configurations is presented below taken from [1].
Table 5.6A.1-3: Supported E-UTRA bandwidths for intra-band non-contiguous CA

	CA operating band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_4A-4A
	4
	
	
	Yes
	Yes
	Yes
	Yes

	CA_25A-25A
	25
	
	
	Yes
	Yes
	
	

	CA_41A-41A
	41
	
	
	
	Yes
	Yes
	Yes


If we take CA_4A-4A as an example we can note that UE needs to support all 16 possible channel combinations among the four specified channel bandwidths 5, 10, 15 and 20 MHz.
It however noticed that some non-contiguous intraband CA configuration WIs do not require all possible channel combinations among applicable channel bandwidths to be specified. For example CA_7A-7A WI [2] states that following channel bandwidth combinations are part of the WI.

       10MHz + 10 MHz
       20 MHz + 20 MHz

       5 MHz + 15 MHz

       10 MHz + 15 MHz

       15 MHz + 15 MHz

       15 MHz + 20 MHz

If one follows the way that 36.101 currently specifies applicable channel bandwidths for a CA configuration it would mean that instead of specifying the six combinations mentioned in the WID all 16 possible channel combinations are specified as the current table structure do not allow to distinct which channel bandwidth combinations are applicable.

Therefore we propose to modify the current Supported E-UTRA bandwidths for intra-band non-contiguous CA table to allow the flexibility to point individual channel bandwidth combinations. Also the maximum aggregated bandwidth and bandwidth combination set columns are added to be in line with contiguous intraband and inter band CA tables.
Following options for restructuring are presented:

Option 1
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CA_25A-25A 20 0

CA_41A-41A 40 0
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Pros of option 1 are

· Similar than current format

· Easy to add BW combination set

Cons of option 1 are

· Adding 3rd CC would be difficult

· Quite large format

Option 2
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CA_4A-4A 5,10,15,20 N/A 5,10,15,20

40 0

CA_7A-7A 5,10,15,20 N/A 5,10,15,20

40 0

CA_25A-25A 5,10 N/A 5,10

20 0

CA_41A-41A 5,10,15 N/A 5,10,15

40 0

CA_25A-25A-25A 5,10 5,10 5,10

30 0

CA configuration / channel bandwidth


Pros of option 2 are

· Allow more than two CC to be listed

· Easy to add BW combination set

· compact

Cons of option 2 are

· Does not solve the problem when all cw bw permutations are not needed

Option 3
Keep the current format
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CA_4A-4A Yes Yes Yes Yes

40 0

CA_7A-7A Yes Yes Yes Yes

40 0

CA_25A-25A Yes Yes

20 0

CA_41A-41A Yes Yes Yes

40 0

CA_25A-25A-25A Yes Yes

30 0

CA configuration / channel bandwidth


Ant list the individual CW BW combos into Table 7.3.1A-3
Table 7.3.1A-3: Intra-band non-contiguous CA uplink configuration for reference sensitivity
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ΔR
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Duplex 
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25RB+75RB 0 < W

gap

 ≤ 50  251

35 < W

gap

 ≤ 50 301

0 < W

gap

 ≤ 35 501

25 < W

gap

 ≤ 45 301

0 < W

gap

 ≤ 25 501

15 < W

gap

 ≤ 40 301

0 < W

gap

 ≤ 15 601

15 < W

gap

 ≤ 35 301

0 < W

gap

 ≤ 15 501

100RB+100RB 0 < W

gap

 ≤ 30 401

30.0 < W

gap

 ≤ 55.0 101 5.0

0.0 < W

gap

 ≤ 30.0 251 0.0

25.0 < W

gap

 ≤ 50.0 101 4.5

0.0 < W

gap

 ≤ 25.0 251 0.0

15.0 < W

gap

 ≤ 50.0 104 5.5

0.0 < W

gap

 ≤ 15.0 321 0.0

10.0 < W

gap

 ≤ 45.0 104 5.0

0.0 < W

gap

 ≤ 10.0 321 0.0

CA_41A-41A5 NOTE 6 NOTE 7 NOTE 8 0.0 TDD

FDD

50RB+50RB

50RB+75RB

75RB+75RB

75RB+100RB

CA_7A-7A



NOTE 7: All applicable sub-block gap sizes.

NOTE 8: The PCC allocation is same as Transmission bandwidth configuration N

RB

 as 

defined in Table 5.6-1.

NOTE 1: 

1

 refers to the UL resource blocks shall be located as close as possible to the 

downlink operating band but confined within the transmission.

NOTE 2: W

gap

 is the sub-block gap between the two sub-blocks.

NOTE 3: The carrier center frequency of PCC in the UL operating band is configured closer 

to the DL operating band.

NOTE 4: 

4

 refers to the UL resource blocks shall be located at RB

start

=33.

NOTE 5: For the TDD intra-band non-contiguous CA configurations, the minimum 

requirements apply only in synchronized operation between all component carriers.

NOTE 6: All combinations of channel bandwidths defined in Table 5.6A.1-3.

CA_25A-25A

25RB+25RB

FDD

25RB+50RB

50RB+25RB

50RB+50RB


Pros of option 3 are

· Allow more than two CC to be listed

· Compact

· Allows to list less than all ch bw permutations

Cons of option 3 are

· Making bw combination sets requires changes to REFSENS table

Option 4: combination of option 2 and 3
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CA_4A-4A 5,10,15,20 N/A 5,10,15,20

40 0

5 N/A 15

10 N/A 10,15

15 N/A 15,20

20 N/A 20

CA_25A-25A 5,10 N/A 5,10

20 0

CA_41A-41A 5,10,15 N/A 5,10,15

40 0

CA_25A-25A-25A 5,10 5,10 5,10

30 0

CA configuration / channel bandwidth

CA_7A-7A

40 0


Pros of option 4 are

· Allow more than two CC to be listed

· Compact

· Allows to list less than all ch bw permutations

· Allows to distinguish between 5 + 10 and 10+5 if needed

· Bw combination sets easy to add

· Conclusions

Proposal 1: Table 5.6A.1-3: Supported E-UTRA bandwidths for intra-band non-contiguous CA is restructured according to option 4 in TS 36.101 REL-11 and REL-12 specifications. Mid CC channel column is not added at this point in time as no 3 CC configurations exists for non-contiguous intra band CA.
Proposal 2: REL-11 and REL-12 CR are created and agreed in this RAN4 meeting #68

Proposal 3: Intraband contiguous CA BW combination Table 5.6A.1-1 is modified to have same structure as option 4
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