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1.
Introduction
The number of work item descriptions (WID) in TSG RAN has considerably increased over the last 4 releases, mainly because of spectrum related Carrier Aggregation (CA) work items (WI) for LTE.
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Fig. 1: Statistics of all RAN WIs/SIs of REL-9/10//11/12/13 (status: after RAN #66)

At RAN #66 in Dec. 2014, we had 3 inputs related to LTE CA documentation:

-
RP-141883 [1]: Had several proposals regarding WI acronym, WI name, WID content, REL-13 TRs and Pairing of UL/DL configurations (see Annex A).
-
RP-141885 [2]: Requesting a WI for 3DL/2UL and discussing this in the RAN4 ad hoc in Jan. 2015 (see Annex B).

-
RP-141855 [3]: Highlighted the problem that CA WIDs do not sufficiently document which CA combinations they cover and suggests a generic table in each WID to solve this (see Annex C).
Annex A, B, C collect their proposals and added some comments to the proposal from the author of this Tdoc.

After an offline discussion in the Tue morning coffee break, RAN #66 concluded:

1.
MCC will start email discussion after RAN #66 on RAN_DRAFTS reflector to agree on a table 
(based on RP-141855 table and RP-141883 proposals) to capture CA combinations in a proper way

2.
The output of the email discussion will result in a template table and a few examples how to fill out the table.

3.
For RAN #67 all CA WIDs will have to be updated using the table of 2.

4.
For already completed CA WIs we will not update the WIDs but we will need inputs in the same format (see table of 2.) from the rapporteurs in order to have an overview which combinations are covered already.

5.
How to capture this table information for the future can be discussed in the email discussion.

After the RAN4 #73 ad hoc in Oulu, Jan. 13-16, 2015, this email discussion was kicked off (on 22.01.15) on the RAN_DRAFTS reflector with the intention to address the following points:
part 1:

A.
updated CA TR handling

B.
3DL/2UL handling and pairing of UL/DL configurations

C.
handling of fallback modes

part 2:

D.
new WI acronym scheme for CA WIs

E.
CA WI titles

F.
Table to describe CA combinations

part 3:

G.
How to document this in the WID and in the specs/as an overview

Unfortunately, the email discussion detected the one or the other problem that requires a RAN4/RAN decision before fixing a certain table format etc. for CA combinations and debating G..

Therefore the purpose of this Tdoc is to document what aspects were discussed and which problems were identified and to provide proposals to RAN #67 how they could be solved.
Therefore in contrast to the optimistic intention 3. there is no intention to update WIDs already for RAN #67.
2.
TR handling for CA WIs

The status after RAN #66 was:

inter-band TRs:

36.850: 2DL/1UL for REL-11 (approved at RAN #59 and revised at RAN #60) (no specific WI created this TR)
36.851: 2DL/1UL for REL-12  (not yet approved) (WI LTE_CA_B2_B5_B30-Core created this TR)
36.853: 3DL/1UL for REL-12 (approved at RAN #66)

36.860: 2UL/2DL for REL-12 (approved at RAN #66)

intra-band TRs using multipart approach:
36.833-1-nn
= LTE Advanced intra-band contiguous Carrier Aggregation in Band nn (2DL /1UL and 2DL/2UL)

(note: We had 3 WIs that were exceeding their mandate for contiguous by addressing also some non-contiguous aspects: LTE_CA_B7-Core, LTE_CA_B38-Core, LTE_CA_B41-Core)

36.833-2-nn
= LTE Advanced intra-band non-contiguous Carrier Aggregation in Band nn (2DL/1UL)

(note: 36.833-3 is not needed as contiguous 2UL cases were addressed under 36.833-1 as well.)

36.833-4
= LTE Advanced intra-band non-contiguous Carrier Aggregation: framework requirements for 2UL

36.833-4-nn
= LTE Advanced intra-band non-contiguous Carrier Aggregation in Band nn for 2UL

36.833-5-nn = LTE Advanced intra-band contiguous Carrier Aggregation in Band nn for 3 DL

36.833-6-nn = LTE Advanced intra-band non-contiguous Carrier Aggregation in Band nn for 3 DL

(note: Contiguous means all CC are contiguous i.e. no gap in between.

Non-contiguous means that there is at least one gap i.e. if there is a mix of contiguous and non-contiguous, than this will be covered under "non-contiguous").

and we need a number of new TRs:

36.8xx: 2DL/1UL for REL-13

36.8xx: 3DL/1UL for REL-13

36.8xx: 4DL/1UL for REL-13

36.8xx: 2UL/2DL for REL-13

36.833-8-41: for LTE_CA_NC_B41_4DL-Core

RP-141883 [1] proposed in proposal 9: "Follow the same TR approach for intra-band contiguous/non contiguous CA as for inter-band CA for the Rel-13 time frame".

After RAN #66, where TR 36.853 and TR 36.860 were approved and had to be made available soon, this proposal and the following problems were discussed with the specification manager, the RAN4 chairman and involved MCC people:
-
With the existing inter-band TR numbering we need an increasing number of TRs every REL and even worse it will be difficult to remember all these TR numbers over different REL as they can not follow a specific sequence.

-
As these TRs are affected by a larger number of other WIs, corresponding WIDs have to list them and this means at first the WI that creates the TR needs approval in order to allocate the TR number. Then all others can follow.

and we came to the conclusion to use spec parts for the different REL but still introduce a new TR number once we introduce a new class of CA combinations.
This means the new new principle for inter-band TRs is that a certain class of CA combinations (like 2DL/1UL) gets a spec number allocated (like 36.852) and the corresponding part number reflects the REL (e.g. 36.852-11 for REL-11, 36.852-12 for REL-12 and so on). This avoids the creating of new spec numbers for every REL.
Also note: Every new REL we just allocate TRs for new parts but we do not base the spec of the new REL on the spec of the old REL, i.e. TR parts remain completely separate specs and new parts can be handled with text proposals (up to the approval at the end of the REL) as done so far. Changes to already approved TR parts will require CRs. We also do not upgrade a TR to the next REL (the assumption is that the corresponding TSs of the next REL cover the corresponding combinations of the previous REL but the TR will not be upgraded as it just keeps additional information but no normative requirements).
What does it mean in practice? We have the following new TRs after RAN #66:
36.852-11 REL-11:
"LTE Advanced inter-band Carrier Aggregation (2DL/1UL) (Release 11)"




rapporteur: Asif Ali Khan (Ericsson)




Work item which gave rise to this spec: - (note: Unfortunately, we have here the exceptional 


case that not one WI was selected, this error will not be repeated).




This TR will cover all 2DL/1UL combinations of REL-11 and will replace 36.850 which will get 


a CR to reduce TR 36.850 to a pointer to 36.852-11 (whether the rapporteur or MCC will do 


this CR to RAN #67 can still be discussed). This means TR 36.850 will stay alive and all 



pointers to it will remain valid, i.e. TR 36.850 is not withdrawn, but any correction to it will 



lead to a CR to 36.852-11. Also a note to TR 36.850 will be added on the web page to 



indicate its relation to 36.852-11.

36.852-12 REL-12:
"LTE Advanced inter-band Carrier Aggregation (2DL/1UL) (Release 12)"




rapporteur: Asif Ali Khan (Ericsson)




created by WI: LTE_CA_B1_B8-Core, UID: 570118




This TR will replace 36.851 (which exists just up to v1.0.0 so far). So 36.851 will be 




withdrawn and a note on the web will be added to 36.852-12: "This TR will cover all 2DL/1UL 


combinations of REL-12.".




Note: In case any other spec was already referencing this not yet approved 36.851, 




then please correct the reference to point to 36.852-12.

36.852-13 REL-13:
"LTE Advanced inter-band Carrier Aggregation (2DL/1UL) (Release 13)"




rapporteur: Asif Ali Khan (Ericsson)




created by WI: LTE_CA_B3_B38-Core, UID: 650137




A note will be added on the web: "This TR will cover all 2DL/1UL combinations of REL-13 



and will only be approved at the end of REL-13."

36.853-12 REL-12:
"LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) (Release 12)"




rapporteur: Marc Grant (AT&T)



created by WI: LTE_CA_B2_B5_B30-Core, UID: 600131



This TR replaces TR 36.853 (which will be withdrawn) and it covers all 3DL/1UL 




combinations of REL-12.

36.853-13 REL-13:
"LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) (Release 13)"




rapporteur: Soon Leh LING (ZTE Corporation)




created by WI: LTE_CA_B8_B41_B41-Core, UID: 650149




A note will be added on the web: "This TR will cover all 3DL/1UL combinations of REL-13 



and will only be approved at the end of REL-13."

36.854-13 REL-13:
"LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) (Release 13)"




rapporteur: Petri Vasenkari (Nokia Corporation)




created by WI: LTE_CA_B2_B2_B5_B30-Core, UID: 661104



A note will be added on the web: "This TR will cover all 4DL/1UL combinations of REL-13 



and will only be approved at the end of REL-13."

36.860-12 REL-12:
"LTE-Advanced dual uplink inter-band Carrier Aggregation (CA) (Release 12)"




rapporteur: Liu YE (Huawei)




created by WI: LTE_CA_2UL-A1-Core, UID: 590129



This TR replaces TR 36.860 (which will be withdrawn) and it covers all dual uplink 




combinations of REL-12.
36.860-13 REL-13:
"LTE-Advanced dual uplink inter-band Carrier Aggregation (CA) (Release 13)"




rapporteur: Liu YE (Huawei)




created by WI: LTE_CA_2UL_R13-A1-Core, UID: 661110




A note will be added on the web: "This TR will cover all dual uplink combinations of REL-13 


and will only be approved at the end of REL-13."

36.833-8-41:

"LTE-Advanced intra-band non-contiguous Carrier Aggregation (CA) in Band 41 for 4 



downlinks (4DL)" for REL-13



rapporteur: Man Hung NG (Alcatel-Lucent)




created by WI: LTE_CA_NC_B41_4DL-Core, UID: 661113




This creates a new part 8 as we came now to 4DL.

What needs to be done for RAN #67 for existing TRs?:
-
CR to 36.850 v11.1.0 (will be submitted by MCC to RAN #67) to turn TR 36.850 into a pointer to TR 36.852-11, the result will be TR 36.850 v11.2.0;
also TR 36.852-11 v11.1.1 will be created as a copy of TR 36.850 v11.1.0 (also taking over the history table); no need to bring TR 36.852-11 v11.1.1 to RAN #67 for approval (as it is a pure copy).
-
TPs to TR 36.851: As TR 36.851 is a REL-12 TR it is supposed to be provided for approval to RAN soon.
So the rapporteur is requested to provide TR 36.852-12 v2.0.0 for approval to RAN for this purpose (i.e. instead of TR 36.851 the TR 36.852-12 will be approved when ready). Once we have approved TR 36.852-12 the TR 36.851 will be withdrawn.
-
TR 36.853 and TR 36.860 were already provided as TR 36.853-12 and TR 36.860-12 after RAN #66 so no further action needed here. We just have to make sure that all CRs will be done to TR 36.853-12 and TR 36.860-12 (if any).
What needs to be taken into account in general:
-
only the one WI that created the TR has list it in the WID under "new specs"

-
all other WIs have to list the TR under "affected specs"

-
the WI that creates the TR is assumed to be completed before other WIs that affect the TR

-
special exception for RAN4: Normally the TR must be approved with the completion of the WI that creates the TR. But in order to allow further handling of this TR via text proposals instead of CRs:

-
the TR must be provided for information to RAN when the WI that creates the TR is completed and that all contents needed for this completed WI is included in the TR at this time (!)
Note: The target date for the TR is the date when all corresponding inputs to the TR for this WI are done.

-
the TR is provided to RAN for approval at the end of the REL (or at least shortly afterwards) including all text of all WIs affecting this TR

-
text of WIs that have to be shifted to the next REL must be completely removed from the TR

-
since it is not visible to RAN which text proposal are agreed by RAN4 this approach is giving a high level of trust to RAN4 and the TR rapporteur that these rules are fulfilled; this means: If it ever turns out that these principles are violated, then we have to go back to the official procedure with CRs to the TR.

-
if your CA WI includes fallback modes then remember to also indicate the corresponding TRs for the fallback modes as affected in the WID; e.g. a 3DL/1UL that has to standardize 2DL/1UL fallback modes must 36.853-13 as well as 36.852-13 as affected specs in the WID

3.
3DL/2UL handling and pairing of UL/DL configurations
As requested by RP-141885 [2], the RAN4 #73 RF ad hoc held in Oulu in Jan. 15 discussed the 3DL/2UL handling in connection with R4-73AH-0034 [4] which led to the way forward R4-73AH-0119 [5] which seems to propose:
-
to start one common WI at RAN #67 for 3DL/2UL combinations which are pairing of existing interband 3 DL CC (3 bands) and 2 UL CC (2 bands) CA configurations (these combinations must be listed in the WID but WID can be updated to include new combinations or remove combinations e.g. if not completed by the end of REL-13)

-
considering a pairing of a 3DL combination a+b+c with a 2UL combination a+b requires that the 3DL/1UL WI for a+b+c and the 2UL WI for a+b are already completed

-
one common TR 36.8xx will cover all the combinations considered in this WID

-
at the end of REL-13, the WID and the TR will list only those 3DL/2UL configurations that are completed in REL-13 (all other will be removed and can come back in REL-14)

-
it is not mandatory to consider pairings of 3DL a+b+c with all 3 possible 2UL configurations a+b, a+c, b+c but it is mandatory to clearly specify in the WID which pairing(s) will be considered
(note: Even if all 3 pairings are specified it seems RAN4 plans to discuss in Athens whether a UE must then also support all 3 pairings.
Acc. to R4-73AH-0034 [4] it is also possible that less than 3 bands are considered: i.e. a=b or a=b=c.
Comments:

a.
3DL/2UL cases considering 3 and 2 bands could be considered in such a WI.

For 3DL/2UL cases considering just 1 band i.e. real intra-band cases, we better create one separate WI 
otherwise we may run into conflicts with our TR handling with different TRs for real intra-band cases.

Is it intended in REL-13 to consider 3DL/2UL intra-band cases?

b.
Acc. to R4-73AH-0034 [4] it seems the 3DL/2UL combinations considered in this new REL-13 WI should 
be "REL-independent" starting from REL-11. But then this must be clear from the WID.
c.
R4-73AH-0119 [5] talks just about 36.101 impacts although R4-73AH-0034 also mentions 36.133 and 
36.307 impacts. So list ALL affected specs and the new TR in the new WID.

d.
For one 3DL/2UL the 2UL can be on any of the UL corresponding to the 3DL, i.e. you may have up to 3 
pairings for one 3DL/2UL case. Do we consider this 3DL/2UL case completed when ALL pairings 
listed in the WID are completed or is it allowed to bring already CRs/TPs for just one pairing if 
others are still listed in the WID but not yet completed?
e.
As such a basket WI will cover several combinations and pairings the corresponding rapporteur has to 
keep the WID up-to-date at every RAN meeting.

As a basket WI will have a basket WI code, can we agree that the CR cover sheets for this 3DL/2UL 
WI have to clarify which combination(s)/pairing(s) is/(are) considered? (As it seems to be the 
intention to not wait until the end of the REL and to bring just then CRs for ALL combinations of this WI.)
f.
Acc. to R4-73AH-0034 [4], for a 3DL/2UL case the main difference compared to the already standardized 
3DL/1UL and the already completed 2UL/2DL case seems to be the impact of the 2UL on the 3rd DL CC.

This should be clarified in the WID as well as the relation to the MSD requirement (maximum sensitivity 
degradation)
The 3 questions above (in bold) should be clarified by RAN #67.

To the more general question of pairing of UL/DL configurations:
This topic was for example mentioned in proposal 10 of RP-141883 [1]:

"Pairing UL CA configuration with DL CA configuration requires a study which need to be part of a work item.

Once the study is complete TS 36.101 is updated to indicate that studied UL and DL CA configurations are possible to use simultaneously."
The current paradigm that we followed in CA WIs is that we have decoupled DL CA from UL CA WIs as much as possible, i.e. we considered DL CA with 2DL/1UL, 3DL/1UL and now 4DL/1UL and for UL CA just 2UL/2DL was so far considered (and this for 2DL CA combinations that were already addressed).

In order to define which UL has to be used in xDL/1UL CA we operate with general notes like:

"Uplink CA configurations are the configurations supported by the present release of specifications."

(see Annex D). This means the UL can be on any related UL of the xDL.
However, this is not really sufficient as you could have no UL CA and still need to know where the UL should be.
It also requires that you detect additional limitations in the RAN4 spec otherwise you make assumptions about the UL that are not possible:

-
UL and DL use the same bandwidth (in 5.6.1 of TS 36.101: "The same (symmetrical) channel bandwidth 
is specified for both the TX and RX path"; however it also says "The use of different (asymmetrical) 
channel bandwidth for the TX and RX is not precluded and is intended to form part of a later release." 
which will then mean a reconsideration of all these implicit UL definitions)

-
number of DL CCs >= number of UL CCs (in 7.5 TS 36.300: the number of DL SCCs configured is 
therefore always larger than or equal to the number of UL SCCs and no SCell can be configured for 
usage of uplink resources only)
-
There is no table of all allowed UL configurations. The reader of TS 36.101 has to conclude from missing 
requirements that a certain UL configuration is not applicable.

RP-142028 [6] also implies with "operators have agreed not to add Pcell requirements in such exceptional cases" that the assumption that the UL can be on any related UL of the xDL is not true in all cases (36.300 "PUCCH is transmitted on PCell only in carrier aggregation"). But obviously this is not clear from the specs.
RAN4 #74 seems to have agreed a way forward on PCell handling in R4-151033 [7] which suggests to identify and discuss these exceptions and in the future to clarify them right from the beginning in the WID.
It was confirmed during the email discussion that we continue to keep the paradigm of decoupling DL CA and UL CA. However, the PCell discussion and the debate about 3DL/2UL pairings has shown that we need to be prepared to explicitly define the UL CCs for a certain xDL/yUL combination (this means the table to define a CA combination as well as the identifier for the CA combination must take this into account).

And when we talk about a "decoupling" of DL CA and UL CA the 3DL/2UL case could be an example how to handle future DL CA/UL CA pairings:

E.g. if we get to 3UL WIs, we will at first consider a 3UL/3DL WI (maybe with some classes if needed). And if we come to 4DL/3UL we create one basket WI that addresses the differences compared to already standardized 4DL/1UL and 3UL/3DL combinations.
The general principle should be: If one pairing is allowed, then this should be explicitly reflected in the spec (and not implicitly defined by saying "we defined a DL CA case and we defined an UL CA case and if nothing else is mentioned a combination is possible; we have too many combinations for such an approach).
4.
Handling of fallback modes
The problem of not very well documented fallback modes was mentioned in RP-141883 [1] and especially in RP-141855 [3].
When we started the 3DL/1UL WIs it was requested to also include related 2DL/1UL combinations.

What was originally a request to reduce the number of WIs (i.e. the project management overhead) turned out

-
to be needed from a technical point of view (if the reception on one of the combined CC is not good you need to fall back to another combination and if this is not specified what are the requirements to fulfill?)

-
to be a pain in terms of project management because it was no longer clear which 2DL permutation is covered in which WI because a lot of 3DL WI rapporteurs did not document this properly and also the workplan could not properly reflect such a permutation WI
(note: The rules were clear:

1.
All 3 2DL permutations of a 3DL WI must be mentioned in the 3DL WID.

2.
If a 2DL fallback permutation was already covered in another WI, then this must be documented in the 3DL WID. Otherwise the 2DL fallback permutation must be covered by this 3DL WID.)

If you take k CC out of a pool of n CC (n>k), you get n!/(k! x (n-k)! ) permutations, i.e.

3DL/1UL LTE_CA_Bx_By_Bz has 3 (=3!/(2! x 1!)) permutations: LTE_CA_Bx_By, LTE_CA_Bx_Bz, LTE_CA_By_Bz

4DL/1UL has 4 (=4!/(3! x 1!)) 3DL/1UL and 6 (=4!/(2! x 2!)) 2DL/1UL permutations, so in total: 10

5DL/1UL has 5 (=5!/(4! x 1!)) 4DL/1UL, 10 (=5!/(3! x 2!)) 3DL/1UL and 10 (=5!/(2! x 3!)) 2DL/1UL permutations, so in total: 25

6DL/1UL has 6 (=6!/(5! x 1!)) 5DL/1UL, 15 (=6!/(4! x 2!)) 4DL/1UL, 20 (=6!/(3! x 3!)) 3DL/1UL and 15 (=6!/(2! x 4!)) 2DL/1UL permutations, so in total: 56

For xDL/1UL you have in total (2^x)-2-x permutations.

So for x=32 as included in the new WI LTE_CA_enh_b5C-Core: 4.294.967.262 permutations.

From this calculation it is visible that for a higher number of CC it will no longer be possible to mandate all fallback possibilities.
Additional complications are popping up when you allow multiple CC within one band (which we did),

e.g. for LTE_CA_Bx_By_By_By which could mean LTE_CA_xA_yD: what are the fallback modes?

If fallback means blanking one or multiple CCs you get:

0. x---yyy                             LTE_CA_xA_yD

1. x---yy-                              LTE_CA_xA_yC

2. x----yy                              LTE_CA_xA_yC

3. x---y-y                              LTE_CA_xA_yA_yA

4. ----yyy                              LTE_CA_yD

5. x---y--                              LTE_CA_xA_yA

6. x----y-                              LTE_CA_xA_yA

7. x-----y                              LTE_CA_xA_yA

8. ----yy-                              LTE_CA_yC

9. ----y-y                              LTE_CA_yA_yA

10. -----yy                            LTE_CA_yC

-
8./10. have the same identifier but probably the same requirements
-
1./2. as well as 5./6/7. have the same identifier but maybe different requirements.


If we have to distinguish these cases, we will run into problems to document them properly
(even if we change the current naming of CA combinations as indicated above).

Therefore in the future it is assumed that we do not need to distinguish these cases i.e.


e.g. LTE_CA_xA_yC is assuming/covering arbitrary gaps between xA and yC.
-
Some people may say 3. is too complex so we do not want to fall back to it. Others say this should be an optional fallback mode (this is indicated as RAN4 view in RAN4 LS R4-151043 [11]).

Note: Some people also discard 9. as fallback mode since 0. could only fall back to 1./2./4. but 4. could not fall back to 9. due to the increasing number of gaps.

-
The fallbacks of nDL/1UL depend also on where the 1UL is considered i.e. you cannot blank the DL CC corresponding to the UL CC. However, so far we leave it open which UL is used.

-
The bandwidths for the fallback modes shall be the same as for the original nDL/1UL configuration.

It was confirmed during the email discussion that RAN4 took care that this was the case for ALL 3DL/1UL 
WIs for which we considered fallback modes so far.
There was also an LS exchange between RAN4 and RAN2 regarding UE capabilities to support CA fallback modes:
-
LS R4-145477 [8] sent from RAN4 to RAN2 asking to reflect fallback modes in RAN2 UE capabilities.

-
LS R2-144678 [9] sent from RAN2 to RAN4 asking for clarifications on the terminology, the fallback case 
3. mentioned above, requirements for other capabilities for fallback modes, requirements for UL fallback 
modes (which is not urgent so far as the max. CA on UL is 2UL which can not fall back to a CA mode).
-
LS R2-151043 [11] from RAN4 to RAN2 with a few short replies.
Questions and open issues:

a.
Terms like fallback, lower order fallback DL CA combination, upper order DL CA combination 
must be clearly defined in TS 36.101 otherwise these terms shall not be used in the spec.

E.g. currently 36.101 includes "A terminal which supports a DL CA configuration shall support all the 
lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for 
each of the constituent lower order DL combinations containing all the bandwidths specified within each 
specific combination set of the upper order DL combination."

b.
During the email discussion it was indicated that RAN4 supports to have ALL fallback modes included in 
4DL/1UL and 5DL/1UL WIs (i.e. if not part of the WI a pointer to the WI that covers the fallback mode is 
required) which a bit surprising from a project management point of view as already for 3 permutations of 
3DL/1UL a lot of rapporteurs have problems to identify/agree in which WI their permutations are already 
covered.


b1. Do we want to make the inclusion of all 10 fallback modes for 4DL/1UL WIs and all 25 fallback 
modes for 5DL/1UL WIs mandatory? In this case will RAN4 guarantee that rapporteurs really follow this 
principle? Note: WIDs violating this principle will no longer be approved.


b2. Or do we just limit the WIDs to the 4DL/1UL and 5DL/1UL case(s) and for fallback modes 
separate WIs have to be considered? Note: Even on this highest level you may get multiple CA 
combinations to consider if intra-band aspects are included (see example above).
c.
Is this a correct understanding that for 6DL/1UL to 32DL/1UL we will not mandate to cover all 
fallback permutations in the same WI?
d.
Regarding the optional support for case 3.: Independent of whether a UE is supporting an optional 
fallback mode or not: Even if a fallback mode can be optional for a UE, it must be covered in the 
fallback mode permutations of the corresponding WI.
5.
New WI acronym scheme for CA WIs and CA WI titles
RP-141883 [1] had proposals 1-5 on this subject (see also Annex A).
In general, the WI code has to follow some design principles: http://www.3gpp.org/specifications/work-plan/65-work-items which say e.g. that a hyphen has a special meaning, i.e. we have to use _ instead of -.
A WI code or WI title can also not be modified at a later stage, e.g. to add a bandwidth combination set number.
We could distinguish different types of WIs:

1.
single combo WIs: This is easy to allocate a clear WI code/acronym and a WI title and the scope of the WI will be immediately be clear from the title/acronym.

2.
permutation WIs: Here you define the highest order of CA (like 3DL/1UL) and use them for title and WI code and the fallback modes must be covered by this WI (implicitly) or they have to be referenced (if they were already covered). This makes it already more complex to see whether a fallback is really covered in this WI or whether it was already covered somewhere else.
But you have at least an understanding of which limited number of other combos can be included.
Note: Once you introduce exceptions in permutations a permutation WI is becoming a basket WI.
3.
basket WIs: Here the WI title and the acronym provide just a general idea of which combinations fit in this basket, i.e. the WI description itself MUST list each CA combination in detail and more or less in real-time (note: The WID is the mandate for a WG to work on the corresponding objectives i.e. no objective for a certain CA combination => no mandate for the WG to work on it and RAN can not approve CRs for this). Such a WI requires highly reliable and accurate rapporteurs as the control possibilities of RAN of what is done in these basket WIs are very limited.
If you want to allow that some CA combinations can complete before others, then you even need to tag the CRs somehow to indicate which CA combinations they cover.
This also shows that the WI code alone can not identify a CA combination but we need both:
-
a unique CA combination identifier
-
a WI code characterising the basket and this WI code has to match to the WI title.
4.
multi combo WIs: This is a special case of a basket WI. It does not cover fallback modes. And so far only one WI falls in this class:
It is the 4DL/1UL intra-band case where you have already 3 different ways to formulate the highest level: aC_aC, aA_aD, aD_aA.
You could of course split this WI into 3 single combo WIs but this would be an unnecessary effort.
Note: For 3DL/1UL intra-band we had so far just 1 WI and this was handled like the 3DL/1UL inter-band case i.e. it also covered the aA_aA fallback case, i.e. it followed the permutation approach.
The following table collects the current classes of CA WIs that we have so far and it includes already 2 future classes: (5DL/1UL which may come up in the near future and 3DL/2UL that is already planned for RAN #67):

	no.
	CA WI class
	intra-band, inter-band
	DL CA, UL CA
	WI title
	WI acronym
	WIs since REL
	no. of Core WIs
	type
	comments

	1a
	s (2DL/1UL)
	inter
	DL
	LTE Advanced inter-band Carrier Aggregation of Band a and Band b
	LTE_CA_Ba_Bb
	REL-11
	57
	single combo
	

	1b
	
	
	
	Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band a and Band b
	LTE_CA_Ba_Bb_BWset
	REL-12
	9
	single combo
	

	1c
	
	
	
	Additional bandwidth of nMHz for LTE Advanced inter-band Carrier Aggregation of Band a and Band b
	LTE_CA_Ba_Bb_BW
	REL-12
	1
	single combo
	

	2
	s (3DL/1UL)
	inter, intra
	DL
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band a, Band b and Band c
	LTE_CA_Ba_Bb_Bc
	REL-12
	75
	permutation
	basket that must cover all 3 2DL/1UL fallback permutations; mix of inter-band and intra-band can occur e.g. if a=b

	3
	s (4DL/1UL)
	inter, intra
	DL
	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band a, Band b, Band c and Band d
	LTE_CA_Ba_Bb_Bc_Bd
	REL-13
	7
	?
	so far unclear whether it would cover no/some or all fallback permutations;
mix of inter-band and intra-band can occur e.g. if a=b

	4
	s (5DL/1UL)
	inter, intra
	DL
	LTE Advanced 4 Band Carrier Aggregation (5DL/1UL) of Band a, Band b, Band c, Band d and Band e
	LTE_CA_Ba_Bb_Bc_Bd_Be
	not yet existent
	0
	?
	see (4DL/1UL)

	5
	s (C)
	intra
	DL
	LTE Advanced intra-band contiguous Carrier Aggregation in Band a
	LTE_CA_C_Ba-Core
	REL-11
	9
	single combo
	

	6
	s (C 3DL)
	intra
	DL
	LTE Advanced intra-band contiguous Carrier Aggregation in Band a for 3DL
	LTE_CA_C_Ba_3DL
	REL-12
	4
	single combo
	

	7
	s (NC)
	intra
	DL
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a
	LTE_CA_NC_Ba
	REL-12
	8
	single combo
	

	8
	s (NC 3DL)
	intra
	DL
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a for 3 DL
	LTE_CA_NC_Ba_3DL
	REL-12
	1
	permutation
	covering aC_aA, aA_aC and fallback aA_aA

	9
	s (NC 4DL)
	intra
	DL
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a for 4 DL
	LTE_CA_NC_Ba_4DL
	REL-13
	1
	multi combo
	covering aC_aC, aA_aD, aD_aA but no fallback modes

	10
	s (2UL)
	inter
	UL
	LTE Advanced dual uplink inter-band Carrier Aggregation Class An in REL-X
	LTE_CA_2UL_RX-An
	REL-12
	8
	basket
	each WI is a class of 2DL/2ULcombinations that must be specified in the WID

	11
	s (NC 2UL)
	intra
	UL
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a for 2 UL
	LTE_CA_NC_Ba_2UL-Core
	REL-12
	1
	single combo
	2DL/2UL WI; still unclear why there was a framework WI in parallel

	12
	s (3DL/2UL)
	inter
	UL
	LTE Advanced dual uplink inter-band Carrier Aggregation for 3DL in REL-X
	LTE_CA_2UL3DL_RX
	not yet existen
	0
	basket
	1 WI that will cover all REL-13 3DL/2UL combinations; UL always inter-band?; all combinations must be listed in WID


Class number 1a. and 2. are the most often used classes.

For some we also mixed the original inter-band approach by allowing additional intra-band aspects (see 2./3./4. with some equal bands).
For 3. (4DL/1UL inter-band) and 4. (5DL/1UL inter-band) the type says "?" so far as it is unclear whether they should follow class 1 (single combo; note: if intra-band aspects are included this can become a multi combo WI) or class 2 (permutation WI like 3DL/1UL).

36.101: Table 5.6-1: Transmission bandwidth configuration NRB in E-UTRA channel bandwidths

	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100


36.101: Table 5.6A-1: CA bandwidth classes and corresponding nominal guard bands

	CA Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	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
	4
	NOTE 3

	F
	400 < NRB,agg ≤ 500
	5
	NOTE 3

	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.

NOTE 3:
Applicaple for later releases.


Conclusions:
a.
The WI code can not alone identify the CA combination (at least not for basket WIs and only with limitations for permutation or multi combo WIs). So a unique identifier per CA combination is needed to identify a CA combination.
For this purpose the the CA BW class of table 5.6A-1 of 36.101 can be used:


nDL_[DL CA definition]_mUL_[UL CA definition] with n>=m

n: number of CC in DL, m: number of CC in UL

If m=1 and the part _[UL CA definition] is not indicated, then this means any UL related to a band of the DL CA definition can be used (default assumption).
DL CA definition and UL CA defintion would be a sequence of "XY_" where X=band number and Y=letter of table 5.6A-1 of 36.101, so far: {A, B, C, D}.
Note: The X are listed starting with the lowest band number and then to increasing numbers (in order to allow easier searches for a combination).
But if a band number appears more than once, then the XY_ for this band are listed with increasing frequencies (this will allow to distinguish aA_aD from aD_aA if necessary).
examples: 3DL_1A_8A_40A_1UL, 3DL_41C_41A_1UL, 3DL_41A_41C_1UL, 4DL_41C_41C_1UL, 3DL_1A_8A_40A_2UL_1A_8A, 3DL_1A_8C_2UL_1A_8A
b.
 For single combo WIs and real permutation WIs where the highest level can be described by one and only one identifier, we could use the unique CA combination identifier also in the WI acronym by adding "LTE_CA_" in front of the identifier: e.g.
CA combo "3DL_1A_8A_1UL" => WI code "LTE_CA_3DL_1A_8A_1UL"
CA combo "3DL_1A_8A_40A_1UL" => WI code "LTE_CA_3DL_1A_8A_40A_1UL"

c.
Once we have:
- multi combo WIs with multiple options (like aC_aA, aA_aC) or
- basket WIs
then the title and WI code would become too long to cover all combinations and we have to think about generic titles and WI codes.
d.
If a specific bandwidth combination set (BCS) for a certain CA combination needs to be mentioned, then the unique identifier could be extended by adding _BCS:


nDL_[DL CA definition]_mUL_[UL CA definition]_BCS
The following table includes proposals for new WI titles and new WI acronyms/codes according to the described scheme:

in red: single combo/permutation WIs where unique CA combo identifier fits to WI code (note: The "(nDL/mUL)" is removed from the titles as it is clear from the CA combo identifier)

in green: more complicated cases where we still have to invent specific titles and WI codes

	no.
	CA WI class
	intra-band, inter-band
	DL CA, UL CA
	WI title new
	WI acronym new
	WI title
	WI acronym
	WIs since REL
	no. of Core WIs
	type
	comments

	1a
	s (2DL/1UL)
	inter
	DL
	LTE Carrier Aggregation of 2DL_aA_bA_1UL
	LTE_CA_2DL_aA_bA_1UL
	LTE Advanced inter-band Carrier Aggregation of Band a and Band b
	LTE_CA_Ba_Bb
	REL-11
	57
	single combo
	

	1b
	
	
	
	Additional bandwidth combination set(s) for LTE Carrier Aggregation of 2DL_aA_bB_1UL
	LTE_CA_2DL_aA_bA_1UL_BWset
	Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band a and Band b
	LTE_CA_Ba_Bb_BWset
	REL-12
	9
	single combo
	

	1c
	
	
	
	corner case that we handle if it occurs
	
	Additional bandwidth of nMHz for LTE Advanced inter-band Carrier Aggregation of Band a and Band b
	LTE_CA_Ba_Bb_BW
	REL-12
	1
	single combo
	

	2
	s (3DL/1UL)
	inter, intra
	DL
	LTE Carrier Aggregation of 3DL_aA_bA_cA_1UL
or
LTE Carrier Aggregation of 3DL_aA_aA_cA_1UL

or

LTE Carrier Aggregation of 3DL_aC_cA_1UL
	LTE_CA_2DL_aA_bA_cA_1UL
or

LTE_CA_2DL_aA_aA_cA_1UL

or
LTE_CA_2DL_aC_cA_1UL
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band a, Band b and Band c
	LTE_CA_Ba_Bb_Bc
	REL-12
	75
	permutation
	basket that must cover all 3 2DL/1UL fallback permutations; mix of inter-band and intra-band can occur e.g. if a=b

	3
	s (4DL/1UL)
	inter, intra
	DL
	LTE Carrier Aggregation of 4DL_aA_bA_cA_dA_1UL
or
LTE Carrier Aggregation of 4DL_aA_aA_cA_dA_1UL

or

LTE Carrier Aggregation of 4DL_aC_cA_dA_1UL

or

LTE Carrier Aggregation of 4DL_aD_dA_1UL

if multi-combo WI:

LTE Carrier Aggregation (4DL/1UL) of Band a and Band b
	LTE_CA_4DL_aA_bA_cA_dA_1UL
or
LTE_CA_4DL_aA_aA_cA_dA_1UL

or
LTE_CA_4DL_aC_cA_dA_1UL

or

LTE_CA_4DL_aD_dA_1UL

LTE_CA_4DL_Ba_Bb_1UL


	LTE Advanced 4 Band Carrier Aggregation (4DL/1UL) of Band a, Band b, Band c and Band d
	LTE_CA_Ba_Bb_Bc_Bd
	REL-13
	7
	?
permutation
multi combo
	assuming it would cover all fallback permutations;
mix of inter-band and intra-band can occur e.g. if a=b

	4
	s (5DL/1UL)
	inter, intra
	DL
	similar to 4DL/1L under 3.
	similar to 4DL/1L under 3.
	LTE Advanced 4 Band Carrier Aggregation (5DL/1UL) of Band a, Band b, Band c, Band d and Band e
	LTE_CA_Ba_Bb_Bc_Bd_Be
	not yet existent
	0
	?permutation
or multi combo
	assuming it would cover all fallback permutations;


	5
	s (C)
	intra
	DL
	LTE Carrier Aggregation of 2DL_aC_1UL
	LTE_CA_2DL_aC_1UL
	LTE Advanced intra-band contiguous Carrier Aggregation in Band a
	LTE_CA_C_Ba-Core
	REL-11
	9
	single combo
	

	6
	s (C 3DL)
	intra
	DL
	LTE Carrier Aggregation of 3DL_aD_1UL

	LTE_CA_3DL_aD_1UL
	LTE Advanced intra-band contiguous Carrier Aggregation in Band a for 3DL
	LTE_CA_C_Ba_3DL
	REL-12
	4
	single combo
	

	7
	s (NC)
	intra
	DL
	LTE Carrier Aggregation of 2DL_aA_aA_1UL
	LTE_CA_2DL_aA_aA_1UL
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a
	LTE_CA_NC_Ba
	REL-12
	8
	single combo
	

	8
	s (NC 3DL)
	intra
	DL
	LTE intra-band non-contiguous Carrier Aggregation (3DL/1UL) in Band a
	LTE_CA_3DL_NC_Ba_1UL
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a for 3 DL
	LTE_CA_NC_Ba_3DL
	REL-12
	1
	permutation
	covering aC_aA, aA_aC and fallback aA_aA

	9
	s (NC 4DL)
	intra
	DL
	LTE intra-band non-contiguous Carrier Aggregation (4DL/1UL) in Band a
	LTE_CA_4DL_NC_Ba_1UL
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a for 4 DL
	LTE_CA_NC_Ba_4DL
	REL-13
	1
	multi combo
	covering aC_aC, aA_aD, aD_aA but no fallback modes

	10
	s (2UL)
	inter
	UL
	LTE dual uplink inter-band Carrier Aggregation (2DL/2UL) Class An in REL-X
	LTE_CA_2UL_RX-An
Note: 3 of these WIs exist already for REL-13.
	LTE Advanced dual uplink inter-band Carrier Aggregation Class An in REL-X
	LTE_CA_2UL_RX-An
	REL-12
	8
	basket
	each WI is a class of 2DL/2ULcombinations that must be specified in the WID

	11
	s (NC 2UL)
	intra
	UL
	LTE Carrier Aggregation of 2DL_aA_aA_2UL_aA_aA
	LTE_CA_2DL_aA_aA_2UL_aA_aA
	LTE Advanced intra-band non-contiguous Carrier Aggregation in Band a for 2 UL
	LTE_CA_NC_Ba_2UL-Core
	REL-12
	1
	single combo
	2DL/2UL WI; still unclear why there was a framework WI in parallel

	12
	s (3DL/2UL)
	inter
	UL
	LTE dual uplink inter-band Carrier Aggregation for 3DL (3DL/2UL) in REL-X
	LTE_CA_2UL3DL_RX
	LTE Advanced dual uplink inter-band Carrier Aggregation for 3DL in REL-X
	LTE_CA_2UL3DL_RX
	not yet existen
	0
	basket
	1 WI that will cover all REL-13 3DL/2UL combinations; UL always inter-band?; all combinations must be listed in WID


6.
Table to describe CA combinations
The intention of this table is to come up with a proposal that that summarizes the CA combinations and that:

-
covers all relevant information

-
can be used for all CA combinations.
Starting with the proposed table of RP-141855 [3] (see Annex C) a few observations can be made:

-
The table width depends on the number of carriers and may extend more and more. Furthermore, having 
some specific bands in the header of the table will limit the table to these bands, i.e. other bands require 
new tables.
-
If the bandwidth per band are listed on top, it will be difficult to describe multiple bandwidth combination 
sets (BCS).
-
We may need extra space for UL aspects than just 1 column if we have to cover DL CA and UL CA (see 
section 3).

-
As we have WIs that are handled as basket WIs (they cover multiple combinations) or permutation WIs 
(they cover also fallback modes) we will need 1 column to indicate the WI and another column to identify 
the CA combinations in this WI.

-
What is also missing is from which REL onwards is a certain combination considered?
-
Having the possibility to list fallback modes in different lines is a good approach.

-
Having the YES indication makes it easier to get a quick overview than having numbers.
As it would be a bigger effort to translate different table formats (between WID and spec), it is also useful to check how current combinations are captured in TS 36.101.
Example for inter-band CA combinations (see table 5.6A.1-2 of TS 36.101 or Annex D):
	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set
	Dual uplink CA capability

	CA_1A-3A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	Yes

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_1A-5A
	-
	1
	
	
	
	Yes
	
	
	20
	0
	Yes

	
	
	5
	
	
	
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	


NOTE 4:
Uplink CA configurations are the configurations supported by the present release of specifications.

Example for intra-band contiguous CA combinations (see table 5.6A.1-1 of TS 36.101 or Annex D):
	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_2C
	
	5
	20
	
	40
	0

	
	
	10
	15, 20
	
	
	

	
	
	15
	10, 15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_41C
	CA_41C
	10
	20
	
	40
	0

	
	
	15
	15, 20
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	
	
	5, 10
	20
	
	40
	1

	
	
	15
	15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_41D
	CA_41C
	10
	20
	15
	60
	0

	
	
	10
	15, 20
	20
	
	

	
	
	15
	20
	10, 15
	
	

	
	
	15
	10, 15, 20
	20
	
	

	
	
	20
	15, 20
	10
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 3: 
Uplink CA configurations are the configurations supported by the present release of specifications.


Example for real intra-band non-contiguous CA combinations (see table 5.6A.1-3 of TS 36.101 or Annex D):
	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set
	uplink CA capability

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	
	

	CA_41A-41A
	-
	10, 15, 20
	10, 15, 20
	
	40
	0
	No

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	1
	No

	CA_41A-41C
	-
	5, 10, 15, 20
	See Table 5.6A.1-1
	60
	0
	No

	CA_41C-41A
	-
	See Table 5.6A.1-1
	5, 10, 15, 20
	60
	0
	No

	NOTE 1: 
Uplink CA configurations are the configurations supported by the present release of specifications.


Example for a mix of intra- and inter-band CA combinations (see table 5.6A.1-2 of TS 36.101 or Annex D):
	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set
	Dual uplink CA capability

	CA_1A-41A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_1A-41C
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	

	
	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.6.A.1-1
	
	
	

	CA_39A-41A
	-
	39
	
	
	
	Yes
	Yes
	Yes
	40
	0
	Yes

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	CA_39A-41C
	-
	39
	
	
	
	Yes
	Yes
	Yes
	60
	0
	

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	CA_39C-41A
	-
	39
	See CA_39C in Table 5.6A.1-1
	55
	0
	

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	CA_41A-42A
	-
	41
	
	
	
	Yes
	Yes
	Yes
	40
	0
	No

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set.

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 4: 
Uplink CA configurations are the configurations supported by the present release of specifications.


Observations regarding the tables in 36.101:
-
Two different table formats are used: one for intra-band (table width depending on number of CC) and 
one for inter-band and mixed intra-/inter-band cases (table width independent of number of CC). Why?
-
For reasons that are not obvious the intra-band tables have a more complicated way of indicating the 
supported bandwidths using a sort of subset of bandwidth combination sets (BCS).

It seems the main intention is to restrict the minimum and the maximum aggregated bandwidth by 
excluding some bandwidths.
-
The usage of different table formats leads to the problem of recursive definitions of CA combinations with 
the consequences that not one but multiple tables are needed to define one CA combination and that 
bandwith combination sets are becoming permutations of bandwidth combination sets of the parts of the 
CA combination. (Note: The term "bandwidth combination set" is not defined in 36.101 clause 3.1.)
Such an approach creates the problem that it is unclear what is meant by a certain BCS and it will 
become unmanageable with a higher number of CCs.


NOTE: CA_39A_41C in the table above shows that it is possible to avoid a recursive definition.

-
In general, the tables are defined as DL CA tables with (too) general notes about how the UL has to be 
configured. E.g. it is unclear what "-" for UL CA configuration means (no CA in UL? all configurations 
possible?)
A first step in the direction of one table for all CA combinations would be to translate the BCS subsets of e.g.:

	CA_2C
	
	5
	20
	
	40
	0

	
	
	10
	15, 20
	
	
	

	
	
	15
	10, 15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	


into a format that is also used for inter-band CA WIs (like already in 36.101 for CA_39A-41C):

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	CA_2C
	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Obviously there is the intention to exclude CA combinations that have an aggregated bandwidth of less than 25MHz: e.g. 5+10, 5+15, 10+10.

This could be also achieved by using the inter-band CA table but adding a column "Minimum aggregated bandwidth [MHz] that achieves this limitation.
Proposal for a table to describe arbitrary CA combinations:
	WI acronym
	CA combination
	WI of
	from REL
	comments
	fallback CA combos
	min agg BW
	max agg BW
	BCS
	DL, UL
	band
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	band type

	WI_code_n
	combi_n
	REL-x
	REL-y
	NOTE_n
	combi_m
	MN
	MX
	N
	DL
	CCa
	YY
	YY
	YY
	YY
	YY
	YY
	XDD

	
	
	
	
	
	
	
	
	
	DL
	CCb
	YY
	YY
	YY
	YY
	YY
	YY
	XDD

	
	
	
	
	
	
	
	
	
	UL
	CCa
	YY
	YY
	YY
	YY
	YY
	YY
	XDD


The red parts in the table mean:
-
WI_code_n: WI code of the WI in which combi_n was standardized

-
combi_n: identifier of a single CA combination following the definition of section 5.
-
REL-x: Release of the WI

-
REL-y: WI "independent" starting from REL-y (y<x) or y=x (not "REL-independent")
-
combi_m: one or multiple fallback CA combinations of combi_n using the definition of section 5.
Note: Only the fallback combinations of one level below should be listed. As for permutation WIs all fallback modes are covered in other lines such an approach is possible.
-
MN: minimum aggregated bandwidth in MHz, the value is
- either corresponding to the sum of the smallest bandwidth of each CC
- or a value that is higher than that (in such a case only BW combinations are allowed that are equal or higher than MN)

-
MX: maximum aggregated bandwidth in MHz, the value is corresponding to the sum of the highest bandwidth of each CC (note: whether MX can also have a value lower than this to restrict the possible BW combinations is to be discussed, but at the moment it is assumed that this is not necessary)

-
N: bandwidth combination set BCS is an integer value (starting from 0); note: If another BCS is needed, then the line for combi_n is duplicated and N is incremented
-
DL, UL: This allows to distinguish whether a CC is for DL or for UL.
For XDL/1UL if UL can be on any UL related to the XDL, it is possible to leave away the UL CC lines and just add a note to explain this in the comments column.
Note: If the DL/UL column is not needed, it can be turned into a PCell indication.
-
CCa, CCb: all CC of combi_n are listed in the sequence in which they appear in combi_n (i.e. increasing band number (in this example we have just a & b but there could be more); for intra-band parts they should be listed with increasing frequencies, i.e. lower lines mean higher frequency)
-
YY: Either these fields are empty if bandwidth is not supported or Yes if the bandwidth is supported
-
XTDD: uses either FDD if CC is of an FDD band or TDD if CC is of a TDD band
In Annex E an example is provided how this new table format can cover XDL/1UL inter-band cases. This works without problems and in line with the current TS 36.101 format.

In Annex F an example is provided how this new table format could cover XDL/1UL intra-band cases.

However, here some problems with the current way TS 36.101 defines CA combinations were identified and that require some RAN4/RAN decisions:

1.
A BCS (bandwidth combination set) definition is required in TS 36.101 that defines BCS only for the whole CA combination and not for parts of it.
Note: We have to consider already:
- permutation of bands
- permutations of bandwidths possible per CC
- permutations of UL CC locations
- permutations of PCell locations
If we keep BCSs for parts of CA combinations, then the number of permutations will get out of control.
2.
In connection with 1. the recursive definition of CA combinations for intra-band and mixed intra-/inter-band cases has to be avoided. This is a way to hide additional permutations.

3.
The allowed bandwidths for intra-band CA combinations have to be defined via the same table of possible bandwidths as for inter-band CA combinations.

4.
Via minimum and maximum aggregated bandwidth indications it will be possible to restrict the number of possible bandwidth combinations within a BCS.
7.
How to document the new approach in WIDs and specifications
As the agreement about a common table for CA combinations required consensus about some modifications in the way they are documented so far, it was not possible to address this documentation aspect in the email discussion.
Nevertheless, some ideas are summarized here:

a.
Once the table format of section 6. is accepted, it could be used in all new WIDs for CA.
In practice we could start with this table format at RAN #68.
b.
This will also require a complete revision of tables 5.6A.1-1 and 5.6A.1-3 of TS 36.101 and a modification of a few parts of table 5.6A.1-2 of TS 36.101.
Note: This part will involve some additional technical discussions as in some so far hidden cases explicit decisions about the supported bandwidths will be required.
c.
Apart from WI acronym (which is not used in the TS 36.101), the "WI of" and the "from REL" columns (which are not needed in TS 36.101) the rest could be directly copied from the WID into the TS 36.101.
Note: In this connection we may refine the table format by moving "WI of" and "from REL" columns directly after the "WI acronym" column for easier copy-paste activities.
One advantage of this approach will be that RAN4 does not need to interpret different table formats of WIDs. In addition, due to the copy & paste alignment of WIDS with TS 36.101, RAN4 will automatically check the CA WIDs more carefully.
d.
While xDL/1UL permutation WIDs would list all permutations in one table, TS 36.101 could still split the information into multiple tables like 2DL/1UL, 3DL/1UL.

e.
Also the fact that some permutations are maybe already covered in previous WIs could easily be addressed as rapporteurs can directly copy these parts back into their WID table.
Note: This could be one argument to even copy the columns "WI acronym", "WI of", "from REL" into TS 36.101 to simplify this aspect (or alternatively to maintain one informative annex or extra TR in which all tables of the WIDs are copied).
f.
One big task will be to also document the tables for already completed CA WIs, esp. the columns "WI acronym", "WI of", "from REL" for already standardized CA combinations will need clarification (e.g. for some CA combinations it was not clear under which WI they were actually standardized).
Corresponding rapporteurs could be requested to prepare tables for their former WIs and this would be archived in the same place where the new CA WI tables will be stored (36.101 or 36.101 informative annex or separate TR). However, we will of course not revise WIDs of already completed WIs.
g.
One major issue that was not addressed is the proper UL and PCell definition for each CA combination.
So far the comments column is used for corresponding documentation but e.g. we could also document the PCell CC with a * in case only one is possible. So there is space for further table enhancements once RAN4 has taken decisions.
8.
Conclusions/proposals/questions
Conclusions:
1.
A new approach for inter-band CA TRs is introduced in which different releases of a certain CA combination type are reflected in different parts of the same TR number (e.g. TR 36.852-11 for REL-111, TR 36.852-12 for REL-12, TR 36.852-13 for REL-13 and so on).
2.
For the new CA type 3DL/2UL one common REL-13 basket WI is planned to be started at RAN #67 with one common TR 36.8xx. Each combination considered in this WI requires that the corresponding 3DL/1UL and 2DL/2UL combinations are already standardized.
-
Question a.: Is it intended to consider pure 3DL/2UL intra-band combinations in this WI?
If yes, then a 2nd intra-band TR must be considered in this WI (or a 2nd WI for intra-band).
-
For 3DL with 3 bands there can be up to 3 pairings with 2 UL and the WID will specify which pairings need to be standardized. Question b.: Do we allow CRs/TPs only when all pairings specified in the WID for a certain 3DL/2UL combination are completed? Or is one pairing enough?
-
Proposal A.: The CR cover sheets for this WI have to explicitly list in the summary for change all 3DL/2UL combinations with their pairings that are covered by this CR.
Otherwise it will be intransparent what is covered and we should rather approve one complete CR set at the end of the WI instead of allowing to complete different 3DL/2UL combinations separately.
3.
We continue with the paradigm to decouple DL CA and UL CA as much as possible. Once we need to consider DL/UL pairings of both we do this after the separate DL CA and UL CA cases are completed. The handling of 3DL/2UL could be an example how to address such a pairing.
Nevertheless, it became also obvious that there is a lack of documentation of which UL configuration/PCell configuration is possible.
4.
Fallback modes for xDL/1UL CA increase exponentially for pure inter-band cases: (2^n)-2-x.
-
Proposal B.: Define in TS 36.101 clause 3.1 what is a fallback mode and how its order is characterized otherwise remove corresponding terms from the spec.
-
Question c.: Do we want to make the inclusion of all 10 fallback modes for 4DL/1UL WIs and all 25 fallback modes for 5DL/1UL WIs mandatory?
Note: WIDs violating this principle can no longer be approved, i.e. it would be recommended that RAN4 checks this before RAN submission.
Or do we just limit the WIDs to the 4DL/1UL and 5DL/1UL case(s) and for fallback modes separate WIs have to be considered?
Note: Even on this highest level you may get multiple CA combinations to consider if intra-band aspects are included.
-
Question d.: Is it a correct understanding that for 6DL/1UL to 32DL/1UL we will not mandate to cover all fallback permutations in the same WI?
-
During discussions about xDL/1UL mixing intra-band CA and inter-band CA it was commented that some fallback modes can be optional for the UE. Question e.: Is there consensus that even if a fallback mode can be optional for a UE, it must be covered in the fallback mode permutations of the corresponding WI (otherwise no UE will have this option)?
5.
A format for a unique identifier for a CA combination was proposed based on the number of component carriers (CC) in DL and UL and their corresponding CA bandwidth class (A/B/C/D). If needed also the bandwidth combination set (BCS) could be included in this identifier.

6.
If a CA WI is covering a single CA combination or a permutation WI with all fallback modes is considered, then the WI code and WI title could be defined via the identifier of the CA combination.
But for basket WIs with a not obvious set of CA combinations a more general WI title and WI code is required.
7.
In order to come to a common table format for all CA combinations a few conditions need to be fulfilled:

-
Proposal C.: A defintion of "bandwidth combination set (BCS)" is required in TS 36.101 clause 3.1 and BCS must be defined as a property of a CA combination and not as permutations of BCS of parts of the CA combination.

-
Proposal D.: The recursive definition of CA combinations for intra-band and mixed intra-/inter-band cases has to be avoided, i.e. for each CA combination the bandwidths supported on each CC are listed but there is no pointering to parts of other CA combinations which may split in further BCSs.

-
Proposal E.: The way bandwidth combinations are defined for intra-band CA will follow the same approach as for inter-band CA i.e. a YES/NO for each bandwidth that is possible for a CC, in addition it is possible to restrict the number of possible bandwidth combinations within a BCS via minimum and maximum aggregated bandwidth indications.

If these proposals are acceptable (note: This would also require a cleanup of 36.101), then the table to document a CA combination would look like in this example:
	WI acronym
	CA combination
	WI of
	from REL
	comments
	fallback CA combos
	min agg BW
	max agg BW
	BCS
	DL, UL
	band
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	band type

	LTE_CA_B1_B8_B40
	3DL_1A_8A_40A_1UL
	REL-13
	REL-10
	NOTE1
	2DL_1A_8A_1UL_0,

2DL_1A_8A_1UL_2,
2DL_1A_40A_1UL_0,

2DL_8A_40A_1UL_0
	20
	50
	0
	DL
	1
	
	
	YES
	YES
	YES
	YES
	FDD

	
	
	
	
	
	
	
	
	
	DL
	8
	
	
	YES
	YES
	
	
	FDD

	
	
	
	
	
	
	
	
	
	DL
	40
	
	
	
	YES
	YES
	YES
	TDD


NOTE1: The UL band can be on any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).
8.
Since the table format for CA combinations can be very similar for WIDs and TS 36.101 it will be easy to exchange information and the effort for checking will be reduced. Some ideas regarding the documentation are indicated in section 7 however at first the common table format has to be agreed.
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Annex A: RP-141883 from Ericsson, Nokia Corporation (see [1])
Proposed for the Rel-13 and beyond CA WIs:
WI acronym

Proposal 1: Use the CA configuration as the WI acronym for new CA configuration
Comment: Does not work in all cases, e.g. 2UL classes where multiple CA combinations are combined in one WI.
Also for permutation WIs you could just list the highest order combination and would then in trouble of fallback combinations have multiple bandwidth combination sets (if you want to list them in the WI code).
Proposal 2: Include if the CA WI refers to DL or UL CA in the WI acronym for new CA configurations

Proposal 3: Use the CA configuration and the BW combination set to be added as the WI acronym for addition of bandwidth combination sets to CA configurations already included in the 3GPP specifications
Comment: What if one WI wants to add multiple bandwidth combination sets? Is the bandwidth combination set number always known before the WI submission? A WI code cannot be modified at a later stage when you want to add another set.
WI name

Proposal 4: The WI name should be composed as LTE Carrier Aggregation (xDL/yUL) of (CA configuration) for new CA configurations, where x is the number of CCs in DL and y is the number of CCs in UL
Comment: How will this work for 2UL classes? For permutation WIs only the highest number and CA configuration could be listed.
Proposal 5: The WI name should be composed as Bandwidth combination set x for LTE Carrier Aggregation (xDL/yUL) of (CA configuration), for addition of bandwidth combination sets to existing CA configurations, where x is the number of CCs in DL and y is the number of CCs in UL
Comment: What if one WI wants to add multiple bandwidth combination sets? Also: WI titles and acronyms are fixed once the WI is approved (no addition of a BCS possible when WI is ongoing).

WID content

Proposal 6: Include the CA configuration and fall-back modes, if they are not included in TS 36.101, in the objective of the WID following the format in Table 5.6A.1-1, Table 5.6A.1-2 and Table 5.6A.1-3 in this TS. If the fall-back mode is covered by other WID, a reference can be added, instead.
Comment: The current rule for 3DL/1UL is that the 3DL/1UL WI has to list all 2DL/1UL CA combinations and if a 2DL/1UL WI is covered by another WI (whether it is ongoing or already completed does not matter!) is has to point to the other WI.
With the proposal:
- it will no longer be possible to identify which 2DL/1UL was introduced by which WI (as soon as someone has introduced in 36.101 this does not matter anymore) BUT under these circumstances we can no longer allow permutation WIs as it is not allowed that multiple WIs address the same objective;
- there is no way to check quickly whether the WID has included all fallback modes it is supposed to cover. It must say "If the fall-back mode is covered by another WID, a reference to the corresponding WID shall be added."
Proposal 7: Include the TSs in table 1 in the list of “Affected existing specifications” in the WID. 
Comment: Yes, the existing working procedures say that you have to list ALL affected specifications.

Proposal 8: Include the list of affected TRs in the list of  “Affected existing specifications” in the WID.
Comment: Yes, the existing working procedures say that you have to list ALL affected specifications.

TRs for Rel-13

Proposal 9: Follow the same TR approach for intra-band contiguous/non contiguous CA as for inter-band CA for the Rel-13 time frame.
Comment: A reduction of the number of needed TR numbers per REL is certainly a good approach.

Pairing UL and DL configurations

Proposal 10: Pairing UL CA configuration with DL CA configuration requires a study which need to be part of a work item. Once the study is complete TS 36.101 is updated to indicate that studied UL and DL CA configurations are possible to use simultaneously.
Comment: We shall not have a "study item" as part of a WI but yes, a WI with DL CA focus has to clarify where the UL can be and simply saying "check yourself whatever UL is possible with the current specification" is not a good approach.

Annex B: RP-141885 from LG UPlus (see [2])

Following proposals  should be considered  to start a WI based on background for 3DL/2UL CA.

Proposal 1: New work Item for 3DL/2UL CA would be started from RAN4#74 based on 5 class approach like a dual up link CA.
Comment: An approved WI is required before RAN4 can actually work on a WI. As RAN #66 has not approved a corresponding WI RAN4 #74 may only address how such a WI could look like.

Proposal 2: Work Item for 3DL/2UL CA should be included in agenda for RF Adhoc meeting.
Comment: Yes, this was the case with the same limitations as for proposal 1.
Annex C: RP-141855 from Qualcomm (see [3])
Proposed approach
− Revised R4-148107 to also include a table in each LTE CA WID. Table must convey
Comment: R4-148107 was the predecessor of RP-141883 [1].

1. Which combos are covered by the WID

2. Which bandwidths & which number of carriers are to be considered for each band

3. Uplink CA considerations (eg what is covered) for each combo

4. Pointer to bandwidth combination sets for each included combo
Comment: Having just a pointer is not enough otherwise you lose the information about the supported bandwidths.

− Table structure must be generic to enable usage for 4DL, 5DL (and beyond), including cases of multiple carriers for a band

− This will enable MCC to collect a list of band combinations covered by 3GPP with minimal extra effort
Comment: How this information is stored needs to be discussed, ideally a table that can be used in the WID and also directly go into the specfication would avoid a double recording
and avoid adaptations to different formats.

We propose that the each LTE CA WID includes a table with all relevant info “at a glance”
	Bands 
	Bww 
	Bxx 
	Byy B
	Bzz 
	Baz 
	Bandwidth Combination Set 
	Uplink 

	Bandwidths 
	[1.4, 3, 5,10, 15, 20] 
	[1.4, 3, 5,10, 15, 20] A
	[1.4, 3, 5, 10, 15, 20] 
	[1.4, 3, 5,10, 15, 20] 
	[1.4, 3, 5,10, 15, 20] 
	  
	

	1 
[eg CA_Bxx_Byy_Baa] 
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	[bandwidth

combination

sets 0, 1, 2 ...] E
	[e.g. 2UL (Bww, Bxx)] F

	2 
[eg CA_Bxx_Byy_Baa] 
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	
	

	3 
[eg CA_Bxx_Byy_Baa] C
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers]
	yes/no

[# of carriers] D
	yes/no

[# of carriers]
	
	

	…. 
	
	
	
	
	
	
	


A: Which bandwidth are to be considered for each band?
Comment: Yes, but if bandwidths are listed on top then each combination must follow these bandwidths otherwise a new not compatible table is needed.
B: List of bands covered by this WID
Comment: Yes, but the table implies that if there are multiple CC for one band only one column is used for this band. This has advantages for contiguous CC in one band if all CC have the same bandwidths but may become problematic for higher order intra-band cases or if different bandwidths per CC are considered.
C: Which combos is this WID actually covering?
Comment: Yes, this is related to fallbacks of permutation WIs as well as to WIs that collect multiple combinations in one WI (see 2UL WIs).
D: Does this combo (line 3 in this case) include this band? Does it include 1 carrier for the band, or more? Contiguous or non-contiguous?
Comment: Ideally we have a way to identify the combination (with the number of CCs per band and whether they are contiguous or not) and in addition the possibility to indicate the bandwidths per CC.
E: Are there combo sets?
Comment: The table implies to just list how many bandwidth combination sets (BCS) are considered instead of describing how they look like. This is not enough to properly doucment a CA combination and requires a modification of the table format.
F: What about the UL? Which UL is allowed?
Comment: This is an important question. We have also to take into account that we have 2UL WIs and later 3DL/2UL and further WIs so we need to be able to also indicate bandwidths for the UL without increasing the table widths too much.
Annex D: Some tables of current TS 36.101 v12.6.0
Table 5.6A.1-1: E-UTRA CA configurations and bandwidth combination sets defined for intra-band contiguous CA

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations

(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_1C
	CA_1C
	15
	15
	
	40
	0

	
	
	20
	20
	
	
	

	CA_2C
	
	5
	20
	
	40
	0

	
	
	10
	15, 20
	
	
	

	
	
	15
	10, 15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_3C
	CA_3C
	5, 10, 15
	20
	
	40
	0

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_7C
	CA_7C
	15
	15
	
	40
	0

	
	
	20
	20
	
	
	

	
	
	10
	20
	
	40
	1

	
	
	15
	15, 20
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	CA_12B
	-
	5
	5, 10
	
	15
	0

	CA_23B
	-
	10
	10
	
	20
	0

	
	
	5
	15
	
	
	

	CA_27B
	-
	1.4, 3, 5
	5
	
	13
	0

	
	
	1.4, 3
	10
	
	
	

	
	
	
	
	
	
	

	CA_38C
	CA_38C
	15
	15
	
	40
	0

	
	
	20
	20
	
	
	

	CA_39C
	CA_39C
	5,10,15
	20
	
	35
	0

	
	
	20
	5, 10, 15
	
	
	

	CA_40C
	CA_40C
	10
	20
	
	40
	0

	
	
	15
	15
	
	
	

	
	
	20
	10, 20
	
	
	

	
	
	10, 15
	20
	
	40
	1

	
	
	15
	15
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	CA_40D
	CA_40C
	10, 15, 20
	20
	20
	60
	0

	
	
	20
	10, 15
	20
	
	

	
	
	20
	20
	10, 15
	
	

	CA_41C
	CA_41C
	10
	20
	
	40
	0

	
	
	15
	15, 20
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	
	
	5, 10
	20
	
	40
	1

	
	
	15
	15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_41D
	CA_41C
	10
	20
	15
	60
	0

	
	
	10
	15, 20
	20
	
	

	
	
	15
	20
	10, 15
	
	

	
	
	15
	10, 15, 20
	20
	
	

	
	
	20
	15, 20
	10
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	

	CA_42C
	CA_42C
	5, 10, 15, 20
	20
	
	40
	0

	
	
	20
	5, 10, 15
	
	
	

	NOTE 1:
The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 3: 
Uplink CA configurations are the configurations supported by the present release of specifications.


Comment: The table above is defining sub-[bandwidth combination sets] which create big problems for documenting/addressing  each of them (e.g. if combined with other CA combinations).

Table 5.6A.1-2: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA (two bands)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set
	Dual uplink CA capability

	CA_1A-3A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	Yes

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_1A-5A
	-
	1
	
	
	
	Yes
	
	
	20
	0
	Yes

	
	
	5
	
	
	
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-7A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	Yes

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-8A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	8
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	20
	1
	Yes

	
	
	8
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2
	No

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_1A-11A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	11
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-18A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	No

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	20
	1
	No

	
	
	18
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-19A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	Yes

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_1A-20A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	No

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_1A-21A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	Yes

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_1A-26A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	No

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	20
	1
	No

	
	
	26
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-28A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	20
	1
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	
	

	CA_1A-41A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_1A-41C
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	

	
	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.6.A.1-1
	
	
	

	CA_1A-42A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	No

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_1A-42C
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	No

	
	
	42
	See CA_42C in Table 5.6A.1-1
	
	
	

	CA_2A-4A
	-
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	40
	0
	Yes

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	2
	
	
	Yes
	Yes
	
	
	20
	1
	Yes

	
	
	4
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	2
	Yes

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_2A-4A-4A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	No

	
	
	4
	See CA_4A-4A in Table 5.6A.1-3
	
	
	

	CA_2A-5A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	2
	
	
	Yes
	Yes
	
	
	20
	1
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_2A-2A-5A
	-
	2
	See CA_2A-2A in Table 5.6A.1-3
	50
	0
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_2A-12A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1
	No

	
	
	12
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_2A-12B
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	No

	
	
	12
	See CA_12B in Table 5.6A.1-1
	
	
	

	CA_2A-13A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	
	
	2
	
	
	Yes
	Yes
	
	
	20
	1
	Yes

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_2A-2A-13A
	-
	2
	See CA_2A-2A in Table 5.6A.1-3
	50
	0
	No

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_2A-17A
	-
	2
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	17
	
	
	Yes
	Yes
	
	
	
	
	

	CA_2A-29A
	-
	2
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	29
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	2
	
	
	Yes
	Yes
	
	
	20
	1
	No

	
	
	29
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2
	No

	
	
	29
	
	
	Yes
	Yes
	
	
	
	
	

	CA_2C-29A
	-
	2
	See CA_2C in table 5.6A.1-1
	50
	0
	

	
	
	29
	
	
	Yes
	Yes
	
	
	
	
	

	CA_2A-30A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	30
	
	
	Yes
	Yes
	
	
	
	
	

	CA_3A-5A
	-
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	
	Yes
	
	
	20
	1
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2
	Yes

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_3A-7A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	Yes

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_3A-7C
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	No

	
	
	7
	See CA_7C Bandwidth combination set 1 in table 5.6A.1-1
	
	
	

	CA_3C-7A
	-
	3
	See CA_3C in table 5.6A.1-1
	60
	0
	No

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_3A-8A
	-
	3
	
	
	
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	8
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	
	Yes
	
	
	20
	1
	Yes

	
	
	8
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2
	No

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_3A-19A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	Yes

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_3A-20A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	20
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1
	Yes

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_3A-26A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	Yes

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	3
	
	
	Yes
	Yes
	
	
	20
	1
	Yes

	
	
	26
	
	
	Yes
	Yes
	
	
	
	
	

	CA_3A-27A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	27
	
	
	Yes
	Yes
	
	
	
	
	

	CA_3A-28A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	No

	
	
	28
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_4A-5A
	-
	4
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	1
	No

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_4A-4A-5A
	-
	4
	See CA_4A-4A in table 5.6A.1-1
	50
	0
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	
	

	CA_4A-7A
	-
	4
	
	
	Yes
	Yes
	
	
	30
	0
	Yes

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_4A-4A-7A
	-
	4
	
	
	Yes
	Yes
	
	
	40
	0
	

	
	
	4
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_4A-12A
	-
	4
	Yes
	Yes
	Yes
	Yes
	
	
	20
	0
	Yes

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	30
	1
	Yes

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2
	Yes

	
	
	12
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	4
	
	
	Yes
	Yes
	
	
	20
	3
	Yes

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	4
	Yes

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	CA_4A-4A-12A
	-
	4
	See CA_4A-4A in Table 5.6A.1-3
	50
	0
	No

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	CA_4A-12B
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	No

	
	
	12
	See CA_12B in Table 5.6A.1-1
	
	
	

	CA_4A-13A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	
	
	4
	
	
	Yes
	Yes
	
	
	20
	1
	Yes

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_4A-4A-13A
	-
	4
	See CA_4A-4A in Table 5.6A.1-3
	50
	0
	No

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_4A-17A
	-
	4
	
	
	Yes
	Yes
	
	
	20
	0
	Yes

	
	
	17
	
	
	Yes
	Yes
	
	
	
	
	

	CA_4A-27A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	27
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_4A-29A
	-
	4
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	29
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	4
	
	
	Yes
	Yes
	
	
	20
	1
	No

	
	
	29
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	2
	No

	
	
	29
	
	
	Yes
	Yes
	
	
	
	
	

	CA_4A-30A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	30
	
	
	Yes
	Yes
	
	
	
	
	

	CA_5A-7A
	-
	5
	Yes
	Yes
	Yes
	Yes
	
	
	30
	0
	Yes

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_5A-12A
	-
	5
	
	
	Yes
	Yes
	
	
	20
	0
	Yes

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	CA_5A-13A
	-
	5
	
	
	Yes
	Yes
	
	
	20
	0
	

	
	
	13
	
	
	
	Yes
	
	
	
	
	

	CA_5A-17A
	-
	5
	
	
	Yes
	Yes
	
	
	20
	0
	Yes

	
	
	17
	
	
	Yes
	Yes
	
	
	
	
	

	CA_5A-25A
	-
	5
	
	
	Yes
	Yes
	
	
	30
	0
	No

	
	
	25
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_5A-30A
	-
	5
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	30
	
	
	Yes
	Yes
	
	
	
	
	

	CA_7A-8A
	-
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_7A-12A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	
	

	CA_7A-20A
	-
	7
	
	
	
	Yes
	Yes
	Yes
	30
	0
	Yes

	
	
	20
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	40
	1
	Yes

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_7A-28A
	-
	7
	
	
	Yes
	Yes
	Yes
	Yes
	35
	0
	Yes

	
	
	28
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_8A-11A
	-
	8
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	11
	
	
	Yes
	Yes
	
	
	
	
	

	CA_8A-20A
	-
	8
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	20
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	20
	1
	No

	
	
	20
	
	
	Yes
	Yes
	
	
	
	
	

	CA_8A-40A
	-
	8
	
	
	Yes
	Yes
	
	
	30
	0
	No

	
	
	40
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_11A-18A
	-
	11
	
	
	Yes
	Yes
	
	
	25
	0
	No

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_12A-25A
	-
	12
	
	
	Yes
	Yes
	
	
	30
	0
	No

	
	
	25
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_12A-30A
	-
	12
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	30
	
	
	Yes
	Yes
	
	
	
	
	

	CA_18A-28A
	-
	18
	
	
	Yes
	Yes
	Yes
	
	25
	0
	No

	
	
	28
	
	
	Yes
	Yes
	
	
	
	
	

	CA_19A-21A
	-
	19
	
	
	Yes
	Yes
	Yes
	
	30
	0
	Yes

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_19A-42A
	-
	19
	
	
	Yes
	Yes
	Yes
	
	35
	0
	No

	
	
	42
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_19A-42C
	-
	19
	
	
	Yes
	Yes
	Yes
	
	55
	0
	No

	
	
	42
	See CA_42C in Table 5.6A.1-1
	
	
	

	CA_20A-32A
	-
	20
	
	
	Yes
	Yes
	
	
	30
	0
	No

	
	
	32
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_23A-29A
	-
	23
	
	
	Yes
	Yes
	Yes
	Yes
	30
	0
	No

	
	
	29
	
	Yes
	Yes
	Yes
	
	
	
	
	

	
	
	23
	
	
	Yes
	Yes
	
	
	20
	1
	No

	
	
	29
	
	Yes
	Yes
	Yes
	
	
	
	
	

	CA_25A-41A
	-
	25
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_25A-41C
	-
	25
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0
	

	
	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.6A.1-1
	
	
	

	CA_26A-41A
	-
	26
	
	
	Yes
	Yes
	Yes
	
	40
	0
	

	
	
	41
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	CA_26A-41C
	-
	26
	
	
	Yes
	Yes
	Yes
	
	55
	0
	

	
	
	41
	See CA_41C Bandwidth Combination Set 1 in Table 5.6.A.1-1
	
	
	

	CA_29A-30A
	-
	29
	
	
	Yes
	Yes
	
	
	20
	0
	No

	
	
	30
	
	
	Yes
	Yes
	
	
	
	
	

	CA_39A-41A
	-
	39
	
	
	
	Yes
	Yes
	Yes
	40
	0
	Yes

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	CA_39A-41C
	-
	39
	
	
	
	Yes
	Yes
	Yes
	60
	0
	

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	CA_39C-41A
	-
	39
	See CA_39C in Table 5.6A.1-1
	55
	0
	

	
	
	41
	
	
	
	
	
	Yes
	
	
	

	CA_41A-42A
	-
	41
	
	
	
	Yes
	Yes
	Yes
	40
	0
	No

	
	
	42
	
	
	
	Yes
	Yes
	Yes
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set.

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 4: 
Uplink CA configurations are the configurations supported by the present release of specifications.


Comments to the table above: The table defines CA combinations with intra-band aspects in a recursive way which causes severe problems:

a. A bandwidth combination set is no longer defined as the possible bandwidths of each CC but as the permutation of all possible bandwidths combination sets of the parts of the combination, i.e. with each recursive step the number of permutations will grow exponentially.

b. There is no way to see "at a glance" how a bandwidth combination set is defined, you have to combine multiple tables.

Table 5.6A.1-2a: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA (three bands)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 5)
	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-3A-5A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-3A-8A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	
	
	40
	1

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	
	40
	2

	
	
	3
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	CA_1A-3A-19A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	55
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_1A-3A-26A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	26
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-3A-20A (NOTE 4)
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_1A-5A-7A
	-
	1
	
	
	Yes
	Yes
	
	
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	1

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_1A-7A-20A (NOTE 4)
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-18A-28A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	18
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	
	
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	1

	
	
	18
	
	
	Yes
	Yes
	
	
	
	

	
	
	28
	
	
	Yes
	Yes
	
	
	
	

	CA_1A-19A-21A
	-
	1
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	19
	
	
	Yes
	Yes
	Yes
	
	
	

	
	
	21
	
	
	Yes
	Yes
	Yes
	
	
	

	CA_2A-4A-5A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-12A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-4A-13A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-4A-29A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	29
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-12A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-5A-13A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	

	CA_2A-5A-30A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-12A-30A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_2A-29A-30A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_3A-7A-20A
	-
	3
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	
	
	20
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_4A-5A-12A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-5A-13A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	13
	
	
	
	Yes
	
	
	
	

	CA_4A-5A-30A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-7A-12A
	-
	4
	
	
	Yes
	Yes
	
	
	40
	0

	
	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-12A-30A
	-
	2
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_4A-29A-30A
	-
	4
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	29
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	Yes
	Yes
	
	
	
	

	CA_7A-8A-20A
	-
	7
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	
	8
	
	Yes
	Yes
	Yes
	
	
	
	

	
	
	20
	
	
	Yes
	Yes
	
	
	
	

	NOTE 1:
The CA Configuration refers to a combination of an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.

NOTE 2:
For each band combination, all combinations of indicated bandwidths belong to the set.

NOTE 3:
For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.

NOTE 4:
A terminal which supports a DL CA configuration shall support all the lower order fallback DL CA combinations and it shall support at least one bandwidth combination set for each of the constituent lower order DL combinations containing all the bandwidths specified within each specific combination set of the upper order DL combination.

NOTE 5: 
Uplink CA configurations are the configurations supported by the present release of specifications.


Comments to the table above: The definition of the fallback modes in NOTE 4 is based on not defined terms like "lower order fallback DL CA combinations" and "upper order DL combination" and therefore useless.
Also the problem of where is the UL and with which bandwidths is it operating is not properly addressed (e.g. NOTE 5 is too generic, what if no CA is considered in the UL? There is no explanation.)

Table 5.6A.1-3: E-UTRA CA configurations and bandwidth combination sets defined for non-contiguous intra-band CA (with two sub-blocks)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set
	uplink CA capability

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	
	

	CA_2A-2A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	No

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	No

	CA_4A-4A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	Yes

	CA_7A-7A
	-
	5
	15
	
	40
	0
	No

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	CA_23A-23A
	-
	5
	10
	
	15
	0
	No

	CA_25A-25A
	-
	5, 10
	5, 10
	
	20
	0
	No

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	1
	No

	CA_41A-41A
	-
	10, 15, 20
	10, 15, 20
	
	40
	0
	No

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	1
	No

	CA_41A-41C
	-
	5, 10, 15, 20
	See Table 5.6A.1-1
	60
	0
	No

	CA_41C-41A
	-
	See Table 5.6A.1-1
	5, 10, 15, 20
	60
	0
	No

	CA_42A-42A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	0
	No

	NOTE 1: 
Uplink CA configurations are the configurations supported by the present release of specifications.


Comment to the table above: Here the problem of recursive definition of intra-band CA combinations (explained above)  is spreading into higher order intra-band CA combinations. Also for CA_7A-7A we have again the problem of sub-[bandwidth combination sets] as explained above.
Also again NOTE 1 is very general not indicating the possibility of single UL and not indicating restrictions for the UL configuration.
Another drawback of this table is that its width will increase with each additional CC.
Annex E: Example of a new table for inter-band CA combinations
Taking as an example a 3DL/1UL combination for which a REL-13 WI LTE_CA_B1_B8_B40 was approved by RAN #66 in RP-141947.
One 2DL/1UL fallback case was covered by an already completed REL-12 WI LTE_CA_B1_B8, see RP-130181.
Another 2DL/1UL fallback case is addressed in an ongoing REL-13 WI LTE_CA_B1_B40, see RP-141312.
For the last 2DL/1UL fallback mode covering the case 2DL_8A_40A_1UL there is a problem as this can actually be covered by 2 ongoing REL-13 WIs: LTE_CA_B1_B8_B40 as mentioned above or LTE_CA_B3_B8_B40, see RP-141949.
Both WIDs RP-141947 and RP-141949 list just the BCS for 3DL/1UL cases but not for the 2DL/1UL cases. They also have no references to the 2DL/1UL WIs that cover 2 of the 3 fallback modes and they do not clarify which of both will cover 2DL_8A_40A_1UL.
Note: This is just an example case, we have several WIs with similar issues.
	WI acronym
	CA combo
	WI of
	from REL
	comments
	fallback CA combos
	min agg BW
	max agg BW
	BCS
	DL, UL
	band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	band type

	LTE_CA_B1_B8_B40
	3DL_1A_8A_40A_1UL
	REL-13
	REL-10
	NOTE1
	2DL_1A_8A_1UL (BCS 0 & 2),

2DL_1A_40A_1UL (BCS 0),

2DL_8A_40A_1UL (BCS 0)
	20
	50
	0
	DL
	1
	
	
	YES
	YES
	YES
	YES
	FDD

	
	
	
	
	
	
	
	
	
	DL
	8
	
	
	YES
	YES
	
	
	FDD

	
	
	
	
	
	
	
	
	
	DL
	40
	
	
	
	YES
	YES
	YES
	TDD

	LTE_CA_B1_B8
	2DL_1A_8A_1UL
	REL-12
	REL-10
	NOTE1
	NONE
	10
	30
	0
	DL
	1
	
	
	YES
	YES
	YES
	YES
	FDD

	
	
	
	
	
	
	
	
	
	DL
	8
	
	
	YES
	YES
	
	
	FDD

	
	
	
	
	NOTE1
	NONE
	10
	20
	1
	DL
	1
	
	
	YES
	YES
	
	
	FDD

	
	
	
	
	
	
	
	
	
	DL
	8
	
	
	YES
	YES
	
	
	FDD

	
	
	
	
	NOTE1
	NONE
	8
	30
	2
	DL
	1
	
	
	YES
	YES
	YES
	YES
	FDD

	
	
	
	
	
	
	
	
	
	DL
	8
	
	YES
	YES
	YES
	
	
	FDD

	LTE_CA_B1_B40
	2DL_1A_40A_1UL
	REL-13
	REL-10
	NOTE1
	NONE
	10
	40
	0
	DL
	1
	
	
	YES
	YES
	YES
	YES
	FDD

	
	
	
	
	
	
	
	
	
	DL
	40
	
	
	YES
	YES
	YES
	YES
	TDD

	LTE_CA_B1_B8_B40 or

LTE_CA_B3_B8_B40 ???
	2DL_8A_40A_1UL
	REL-13
	REL-10
	NOTE1
	NONE
	15
	30
	0
	DL
	8
	
	
	YES
	YES
	
	
	FDD

	
	
	
	
	
	
	
	
	
	DL
	40
	
	
	
	YES
	YES
	YES
	TDD


NOTE1: The UL band can be on any UL band corresponding to one of the DL bands mentioned for this CA combination (same BW as used in DL in this band).

This is an example using the new table format to collect all information in one simple overview.
The information of min. agg. BW and max. agg. BW have here no restricting function as they are just the sum of the min. and max. BWs of all CCs.
But for other cases we could use them to avoid sub-BCSs.
The DL/UL column is maybe not necessary here but once we have to indicate the setup for a 3DL/2UL case we may need it.

The fallback column indicates just the next fallbacks. Note: If we fall back to no CA case it says "NONE" here.
The UL relation can be explained here with a note in the comments column. Alternatively explict PCell infomation may be indicated there.
Annex F: Example of a new table for intra-band CA combinations
This annex shows the more complex example of a 4DL/1UL intra-band case in band 41 (194MHz wide TDD band) with its fallback modes based on WIs:
-
new REL-13 WI LTE_CA_NC_B41_4DL-Core RP-142022
-
already completed REL-12 WI LTE_CA_C_B41_3DL RP-140100
-
already completed REL-12 WI LTE_CA_NC_B41_3DL-Core RP-140101
-
already completed REL-11 WI LTE_CA_B41 RP-120249
One major problem that it shows is the consequence of having different BCS for 41C and then to have recursive reusage of 41C in other combinations.
The consequence are permutations of BCSs in the higher order combinations instead of having a clear definition of BCSs for the resulting CA combination.
(In order to illustrate this problem corresponding BCS numbers are included here under CA combo. But it is not intended to propose such a complex handling.)
=> recursive definitions as currently used for intra-band CA combinations need to be forbidden.
	WI acronym
	CA combo
	WI of
	from REL
	comments
	fallback CA combos
	min agg BW
	max agg BW
	BCS
	DL, UL
	band
	1.4MHz
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz
	band type

	LTE_CA_NC_B41_4DL
	4DL_(41C0_41C0)0_1UL
	REL-13
	REL-12?
	
	3DL_(41C0_41A)0_1UL,

3DL_(41A_41C0)0_1UL
	60?
	80
	0
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	4DL_(41C0_41C1)0_1UL
	REL-13
	REL-12?
	
	3DL_(41C0_41A)0_1UL,

3DL_(41A_41C1)0_1UL
	55?
	80
	0
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	4DL_(41C1_41C0)0_1UL
	REL-13
	REL-12?
	
	3DL_(41C1_41A)0_1UL,

3DL_(41A_41C0)0_1UL
	55?
	80
	0
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	4DL_(41C1_41C1)0_1UL
	REL-13
	REL-12?
	
	3DL_(41C1_41A)0_1UL,

3DL_(41A_41C1)0_1UL
	50?
	80
	0
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	4DL_(41A_41D0)0_1UL
	REL-13
	REL-12?
	
	3DL_(41A_41C0)0_1UL,

3DL_(41A_41C1)0_1UL,

3DL_41D0_1UL,

3DL_(41A_41A_41A)0_1UL (opt.)
	50?
	80
	0
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	4DL_(41D0_41A)0_1UL
	REL-13
	REL-12?
	
	3DL_(41C0_41A)0_1UL,

3DL_(41C1_41A)0_1UL,

3DL_41D0_1UL,

3DL_(41A_41A_41A)0_1UL (opt.)
	50?
	80
	0
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	LTE_CA_C_B41_3DL
	3DL_41D0_1UL
	REL-12
	REL-11?
	
	2DL_41C0_1UL,

2DL_41C1_1UL

2DL_(41A_41A)0_1UL (opt.),

2DL_(41A_41A)1_1UL (opt.)
	45
	60
	0
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	LTE_CA_NC_B41_3DL
	3DL_(41A_41C0)0_1UL
	REL-12
	REL-11
	
	2DL_(41A_41A)1_1UL,

2DL_41C0_1UL
	35
	60
	0
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	3DL_(41A_41C1)0_1UL
	
	
	
	2DL_(41A_41A)1_1UL,

2DL_41C1_1UL
	30
	60
	0
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	3DL_(41C0_41A)0_1UL
	
	
	
	2DL_(41A_41A)0_1UL,
2DL_(41A_41A)1_1UL,

2DL_41C0_1UL
	35
	60
	0
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	3DL_(41C1_41A)0_1UL
	
	
	
	2DL_(41A_41A)1_1UL,

2DL_41C1_1UL
	30
	60
	0
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	3DL_(41A_41A_41A)0_1UL
	?
	?
	not specified?
	2DL_(41A_41A)0_1UL ?,
2DL_(41A_41A)1_1UL ?
	?
	?
	?
	DL
	41
	
	
	
	
	
	
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	
	
	
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	
	
	
	TDD

	
	2DL_(41A_41A)0_1UL
	REL-12
	REL-11
	not in line with WID RP-140101 and this BCS is also not supported in other combos of this table with 41A 
	NONE
	20
	40
	0
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	2DL_(41A_41A)1_1UL
	
	
	
	NONE
	10
	40
	1
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	LTE_CA_B41
	2DL_41C0_1UL
	REL-11
	REL-10?
	
	NONE
	30
	40
	0
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	
	YES
	YES
	YES
	TDD

	
	2DL_41C1_1UL
	
	
	
	NONE
	25
	40
	1
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD

	
	
	
	
	
	
	
	
	
	DL
	41
	
	
	YES
	YES
	YES
	YES
	TDD


Comparing what was requested in the WID REL-12 WI "LTE_CA_NC_B41_3DL-Core" RP-140101:
Table 1:Non-contiguous intraband CA bandwidth combination set for CA_41A-41A

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Carriers in ascending order in frequency domain
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Allowed channel bandwidths for lowest carrier within operating band [MHz]
	Allowed channel bandwidths for highest carrier within operating band [MHz]
	
	

	CA_41A-41A
	5, 10, 15, 20
	5, 10, 15, 20
	40
	1


Table 2: New Intraband CA Configuration CA_41A-41C (NOTE: The BW combinations in the table below will be formatted to conform to the tables in the standards during completion of the WI)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_41A-41C
	41
	 
	 
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	CA_41C
	
	
	Yes
	Yes
	Yes
	Yes
	
	


Table 3: New Intraband CA Configuration CA_41C-41A (NOTE:  the BW combinations in the table below will be formatted to conform to the tables in the standards during completion of the WI)

	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Band or E-UTRA CA configuration
	1.4
	3
	5
	10
	15
	20
	Maximum aggregated bandwidth
	Bandwidth combination set

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	[MHz]
	

	CA_41C-41A
	41
	 
	 
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	CA_41C
	
	
	Yes
	Yes
	Yes
	Yes
	
	


with what was actually standardized in TS 36.101:
Table 5.6A.1-1 of TS 36.101:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_41C
	CA_41C
	10
	20
	
	40
	0

	
	
	15
	15, 20
	
	
	

	
	
	20
	10, 15, 20
	
	
	

	
	
	5, 10
	20
	
	40
	1

	
	
	15
	15, 20
	
	
	

	
	
	20
	5, 10, 15, 20
	
	
	

	CA_41D
	CA_41C
	10
	20
	15
	60
	0

	
	
	10
	15, 20
	20
	
	

	
	
	15
	20
	10, 15
	
	

	
	
	15
	10, 15, 20
	20
	
	

	
	
	20
	15, 20
	10
	
	

	
	
	20
	10, 15, 20
	15, 20
	
	

	NOTE 1:    The CA configuration refers to an operating band and a CA bandwidth class specified in Table 5.6A-1 (the indexing letter). Absence of a CA bandwidth class for an operating band implies support of all classes.
NOTE 2:    For the supported CC bandwidth combinations, the CC downlink and uplink bandwidths are equal.
NOTE 3:    Uplink CA configurations are the configurations supported by the present release of specifications.


Table 5.6A.1-3 of TS 36.101:
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set
	uplink CA capability

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	
	

	CA_41A-41A
	-
	10, 15, 20
	10, 15, 20
	
	40
	0
	No

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	40
	1
	No

	CA_41A-41C
	-
	5, 10, 15, 20
	See Table 5.6A.1-1
	60
	0
	No

	CA_41C-41A
	-
	See Table 5.6A.1-1
	5, 10, 15, 20
	60
	0
	No

	NOTE 1:    Uplink CA configurations are the configurations supported by the present release of specifications.


the following observations can be made:

1.
For CA_41A-41C and CA_41C-41A the Table 5.6A.1-3 of TS 36.101 indicates "See Table 5.6A.1-1" but this points to 2 BCSs:
- one without BW 5MHz (BCS 0)
- one with BW 5MHz (BCS 1)
However the WID RP-140101 indicates a combination with 41C which includes BW 5MHz so 36.101 is not in line with the WID as no combination with BCS 0 should be considered.

2.
We see cases where we have multiple BCS subsets, e.g.
	10
	20

	15
	15, 20

	20
	10, 15, 20



As they are all under the same BCS it is assumed that this is just a different way to express:
	10
	15
	20

	MHz
	MHz
	MHz

	Yes
	Yes
	Yes

	Yes
	Yes
	Yes



together with the restriction that minimum aggregated BW = 30MHz.

Note:If the BCS subsets have to be considered separately, this would be a problem.

3.
Recursive definition of CA combinations:
If intra-band combinations have already multiple BCSs (bandwidth combination sets), a combination of different intra-band cases is creating a multitude of possibilities, e.g. 3DL_41A_41C_1UL has already 4 versions (the number after the letters A and C indicate the BCS):
3DL_41A0_41C0_1UL
3DL_41A0_41C1_1UL
3DL_41A1_41C0_1UL
3DL_41A1_41C1_1UL
If the recursive way of defining band combinations remains allowed, then we will also need the BCS values in the combination identifiers and this means not a BCS value for the whole combination but 1 for each part of it. And this will not be limited to intra-band cases (e.g. there are already multiple BCS for 41A).
Note: As there seems to be the intention to cover all fallbacks for 4DL/1UL and 5DL/1UL, it has to be taken into account that with recursive definitions the number of fallbacks may increase far beyond 10 or 25 as the different number of BCSs will multiply as well.
So the big table at the beginning of Annex F will shrink a lot without recursive definition of CA combinations.
2

