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1 Introduction
This contribution discusses what 2DL BW are supported when 3DL is implemented. In other words, what mandatory support of 2DL combinations shall be requested when 3DL is specified.
Finally a proposal is given.

2 Discussion

In Austin meeting the need to have a note attached to 3DL combinations was discussed. The intention of the note was to clarify what 2DL combinations are supported if a 3DL combination is specified.
As agreed by RAN4 the 2DL constituent bands shall be already specified or specified within the 3DL WI in order to finalize the 3DL WI, if the specification of 2DL is required for 3DL support, there is a need to establish a default fallback mode that shall be supported by the specs and implemented by the terminal. This implicitly considers that a UE that supports 3DL CA shall have a declaration of what 2DL combinations are supported.

The principles that provide consistency across 3DL and 2DL specification have been agreed already, however in practice each WI is not following the rules. Additionally it is required to indicate with a normative note what BW or combinations sets shall be supported by a 3DL UE, when operating in 2DL mode.
Background

Topic was discussed in RAN4#68 and the following proposals in [3] were agreed:

1.
A generalized framework by way of explicitly defining CA classes is not as beneficial for 3DL CA since the 

number of classes would be large.  Case-by-case treatment is recommended, but with the objective to 


leverage as much as possible from previous agreements or from other similar CA configurations. 

5.
A single TR should be generated for 3DL CA configurations.  If there are constituent 2DL CA configurations 

within a 3DL work item, these should be captured in TR 36.851 for inter-band, or in their own TR for intra-

band. 

6.
CR’s for constituent 2DL CA configurations which are a part of a 3DL work item can be presented either at 

the time the 2DL specifications are completed, or postponed until the 3DL work is completed.  We propose 

to leave this to the discretion of the work item rapporteur.

And also the following WF was approved in [4]:

1) The content and the completion of the WIs of this type:

a) Name format: “LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band x, Band y and Band z”

b) This WI will be visible in the 3GPP work plan as LTE_CA_Bx_By_Bz

c) Not visible in the work plan but common understanding will be that the WI includes ALL permutations xy, xz, yz and xyz (or less if some permutations are already specified).
In order to avoid that some 2DL/1UL permutations are standardized in multiple WIs (e.g. LTE_CA_Bx_By_Bz and LTE_CA_Bx_By_Bw, LTE_CA_Bx_By_Bv would standardize the same xy permutation) only one of the WIDs should standardize the 2DL/1UL combination (e.g. LTE_CA_Bx_By_Bz) and the other WIDs (LTE_CA_Bx_By_Bw and LTE_CA_Bx_By_Bv) should indicate that "The permutation xy is not standardized in this WI, see WI LTE_CA_Bx_By_Bz instead (and a corresponding linking should be included in the WID).
Note: It is up to involved rapporteurs to decide which WI should standardize the 2DL/1UL permutation that is equal in multiple WIs and the rapporteurs should also take care that at the end of the REL we have no links to future WIs.
d) The following special case is included as well in this type of WIs:
If x=y or x=z or y=z, then the WI includes an intra-band (2DL/1UL) CA that can be either contiguous or non-contiguous as per WID

e) The following special case is not considered to be part of this type of WIs:
x=y=z case is pure intra-band CA => those WIs are treated separately

f) All permutations are introduced at the same time under the same WI code when the WI is completed.
With that the rapporteur will indicate the overall completion level and target date in the Status Report, as usual.

g) If the WI is not ready by the end of release, then the whole WI with all permutations under this WI will be moved to the next release.

2) TR approach:

a) 2DL inter-band combinations are captured in TR36.851

b) 2DL intra-band combinations are captured in intra-band CA TRs (36.833 series)

c) 3DL inter-band combinations are captured in TR36.853

For example “LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 2 and Band 13”

· 2DL inter-band CA for Bands (2&13) is captured in TR36.851

· 2DL intra-band non-contiguous CA for Band (2&2) is captured in     

· TR 36.833-2-2 = LTE Advanced intra-band non-contiguous CA for Band 2

· 3DL inter-band CA for Bands (2&2&13) is captured in TR36.853

Proposal

Therefore the following is proposed

Example

Consider 1+5+7 in [1] as a real example. It is proposed to specify the following

	CA operating / Channel bandwidth

PROPOSED in current WI RP-131634 (though there are proposals to change this combination sets as they are not following rules)
	Maximum aggregated bandwidth

[MHz]
	Bandwidth Combination Set

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

	CA_B1-B5-B7
	1
	
	
	Yes
	Yes
	
	
	40
	0

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


But the 2DL constituent bands specified are:

	E-UTRA CA configuration / Bandwidth combination set
SPECIFIED in 36.101

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	CA_5A-7A
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


	E-UTRA CA configuration / Bandwidth combination set
PROPOSED in Current WI- RP-132042 from [2]

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	


The consistency check shall be executed for each of the CS specified in the 3DL combinations

The situation is that for CS0 (the same shall be done for CS1)
Band 1 - Required 5,10MHz

· 1+5: Band 1 does NOT support 5MHz. A combination set shall be added

· 1+7: CS considers 5 and 10MHz. OK
Band 5 – Required 5,10MHz

· 1+5: Band 5 does NOT support 5MHz. A combination set shall be added

· 5+7: CS considers 5 and 10MHz. OK
Band 7 – Required 5,10,15,20MHz

· 5+7: Band 7 does NOT support 5MHz. A combination set shall be added

· 1+7: Band 7 does NOT support 5MHz. A combination set shall be added

Therefore currently there are inconsistencies. When consistencies are solved, it is easy to mandate what combination sets and BW shall be supported for 3DL and 2DL, for combination set 0 in 3DL.

The amended (and simulated) tables should look like:

	E-UTRA CA configuration / Bandwidth combination set
SIMULATED but based on already specified combo, i.e. combination set are required

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-5A
	1
	
	
	
	Yes
	
	
	20
	0

	
	5
	
	
	
	Yes
	
	
	
	

	
	1
	
	
	Yes
	Yes
	
	
	20
	1

	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_5A-7A
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	1

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


	E-UTRA CA configuration / Bandwidth combination set
SIMULATED – Combination sets are not needed, and CBW can be added since WI is not finished

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-7A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	


The same rule shall apply to CS1 within the 3DL WI.
Proposal 1: For every combination set within an N DL CA combination, there shall exist and be defined a combination set within an N-1 DL CA combination that contains all the BW supported by the combination set within the N DL combination given.
At this point, inconsistencies are removed. However, explicit support of 2DL combinations for a 3DL combination are not captured in the specification. Therefore, and simply following the above proposal, those combination sets within a 2DL combination that contains the needed BW for a 3DL combination set shall be supported by the UE.
Proposal 2: For a N DL CA combination (or combination set within N DL combination), at least one combination set of the constituent N-1 DL combinations shall be specified and mandatory supported, containing all the BW specified within the N DL combination (or combination set within N DL combination). This applies to 2, 3 4, 5 carrier combinations. In general being N the number of carriers being aggregated.
3 Conclusion

The following proposals have been discussed, and are presented for approval:
Proposal 1: For every combination set within an N DL CA combination, there shall exist and be defined a combination set within an N-1 DL CA combination that contains all the BW supported by the combination set within the N DL combination given.

Proposal 2: For a N DL CA combination (or combination set within N DL combination), at least one combination set of the constituent N-1 DL combinations shall be specified and mandatory supported, containing all the BW specified within the N DL combination (or combination set within N DL combination). This applies to 2, 3 4, 5 carrier combinations. In general being N the number of carriers being aggregated.
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