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Discussion and Decision

1
Introduction
To improve the CA Band Combination Capability Signalling, RAN2 agreed on R2-142893, R2-142894, R2-142895 and R2-142896 at RAN2#86 meeting. This contribution is trying to clarify a few points on the agreed CRs to avoid any IOT problem in the future.  

2
Discussion
2.1
What to be included in the reportedFrequencyBands IE?
Originally reportedFrequencyBands IE was proposed to just echo the requestedFrequncyBands in the UECapabilityEnquiry message. However, during the offline discussion and email discussion, the intention had been changed and now it is written as below.

The UE shall:

1>
set the contents of UECapabilityInformation message as follows:

2>
if the ue-CapabilityRequest includes eutra:

3>
if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports requestedFrequencyBand:
4> indicate in reportedFrequencyBands all bands for which UE included all supported band combinations, and all bands for which the UE does not support CA;

As the meaning of the reportedFrequencyBands IE is not straight forward any more, it is beneficial to clarify how the UE will fill up the supportedBandCombination-r10, supportedBandCombinationAdd-r11 and consequently, reportedFrequencyBands IE with some examples. In the following examples, we assume that UE category belongs to 6-8 and thus UE will include the non CA bands in the band combination signalling. 
Example 1: 
- UE supporting bands: A, B, C, D, E, F

- UE supporting CA band combinations: A+A, A+B, A+C

- requestedFrequencyBands from eNB: A, B, E

- Enough space in supportedBandCombination-r10 and supportedBandCombinationAdd-r11: 
=> UE reports A, B, C, D, E, F, A+A, A+B, A+C in the band combination and
                          A, B, C, D, E, F in the reportedFrequencyBands
Example 2: 

- UE supporting bands: A, B, C, D, E, F

- UE supporting CA band combinations: A+A, A+B, A+C, A+D, A+F, B+C, B+D, B+F, A+B+C, A+B+F, B+C+D and A+B+C+D
- requestedFrequencyBands from eNB: A, B, C, D, E

- Enough space in supportedBandCombination-r10 and supportedBandCombinationAdd-r11: 

=> UE reports A, B, C, D, E, F, A+A, A+B, A+C, A+D, B+C, B+D, A+F, B+F, A+B+C, A+B+C+D, B+C+D
(A+B+F cannot be included because F was not asked by eNB. A+B+C+D comes before B+C+D because A is higher priority in the requrestedFrequncyBands. Thus the number of aggregated carrier is not considered in the priority list. i.e, 4DL can be listed before 3DL. Is this correct?)
C, D, E in the reportedFrequencyBands
(A, B and F are not included in the reportedFrequencyBands because A+B+F was not included)
Example 3: 

- UE supporting bands: A, B, C, D, E, F

- UE supporting CA band combinations: A+A, A+B, A+C, A+D, A+F, B+C, B+D, B+F, A+B+C, A+B+F, B+C+D and A+B+C+D

- requestedFrequencyBands from eNB: A, B, C, D, E

- Not enough space in supportedBandCombination-r10 and supportedBandCombinationAdd-r11 thus B+C+D cannot be included: 

=> UE reports A, B, C, D, E, F, A+A, A+B, A+C, A+D, B+C, B+D, A+F, B+F, A+B+C, A+B+C+D, B+C+D
E in the reportedFrequencyBands

(A, B, C, D and F are not included in the reportedFrequencyBands because A+B+F and B+C+D were not included)

In case that band combination capability does not have enough space to accommodate all band combinations which UE supports, the reportedFrequencyBand can have different value depending on which order UE include band combination capabilities. Therefore to avoid IOT problem, it should be clear in which order UE fills up the band combination capability and what to report in the reportedFrequencyBands.
Proposal 1: It is proposed to confirm whether the band combination and reportedFrequencyBand in each example above are correct.

Example 4: 

- UE supporting bands: A, B

- UE supporting CA band combinations: A+A, A+B

- requestedFrequencyBands from eNB: A, B, C, D, E

- Enough space in supportedBandCombination-r10 and supportedBandCombinationAdd-r11: 

=> UE reports A, B, A+B in the band combination and

                          A, B ?? or A, B, C, D, E ?? in the reportedFrequencyBands

According to the current wording (all bands for which the UE does not support CA), it seem that A, B, C, D, E should be reported. However, as the current reportedFrequencyBands is more intended to summerize what UE supports and CA band combination is fully reported, it is not clear why C, D and E has to be reported.
Proposal 2: It is proposed to discuss what UE is supposed to include in reportedFrequencyBands in Example 4.
Example 5: 

- UE supporting bands: A, B, C, D, E, F

- UE supporting CA band combinations: A+A, A+B, A+C, A+D, A+E, A+F, B+C, B+D, B+F, C+D, E+F, A+B+C, A+B+F, A+E+F, B+C+D and A+B+C+D

- requestedFrequencyBands from eNB: A, B, C, D, E

- Enough space in supportedBandCombination-r10 and supportedBandCombinationAdd-r11: 

=> UE reports A, B, C, D, E, F, A+A, A+B, A+C, A+D, A+E, B+C, B+D, C+D, A+F, B+F, E+F, A+B+C, A+B+C+D, B+C+D in the band combination and
 (A+B+F and A+E+F cannot be included because F was not asked by eNB. A+B+C+D comes before B+C+D because A is higher priority in the requrestedFrequncyBands)

C, D in the reportedFrequencyBands

(A, B, E and F are not included in the reportedFrequencyBands because A+E+F and A+B+F were not included)

Question: what should subsequent eNB2 do if it supports A+A+E?

A+A+E is not reported in the UE capabilities (because not supported by UE), but eNB2 does not know whether the first eNB has requested E in requestedFrequencyBands. So eNB1 may consider that UE may support A+A+E, but has excluded it from UE capabilities because E was missing in requestedFrequencyBands from eNB. 
In addition eNB2 may analyze the provided band combinations to deduce the original requested bands, but as UE will “include all other 2DL+1UL CA band combinations” in the band combination signalling, eNB2 can only analyse band combinations with >2DL. But in the given example it does not help for band E as it is not contained in any other band combonation with 3DL.

As a consequence, eNBs supporting A+A+E may have to retrieve the UE capabilities at each handover or IDLE-to-ACTIVE transition. 

Proposal 3: It is proposed to clarify the subsequent eNB behaviour in Example 5.
2.2
Further Clarification
The UE shall:

1>
set the contents of UECapabilityInformation message as follows:

2>
if the ue-CapabilityRequest includes eutra:

3>
if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports requestedFrequencyBand:
4> indicate in reportedFrequencyBands all bands for which UE included all supported band combinations, and all bands for which the UE does not support CA;

…

3>
else
4>
create a set of band combinations supported by the UE, including non-CA combinations, target for being included in supportedBandCombination:
In the above text, two kinds of UE can fall into the “else” blanch, i.e, 1)  UE supports CA but does not support requestedFrequencyBands in the UECapabilityEuqiry message, 2) UE does not support CA. However, current “else” blanch considers only case 1). To be correct, the “else” should be “else if UE supports CA”.  
Proposal 4: It is proposed to clairfy “else” in the above case to “else if UE supports CA”.

3

Conclusion and Proposal
Based on the discussion in 2, 
Proposal 1: It is proposed to confirm whether the band combination and reportedFrequencyBand in example 1-3 are correct.

Proposal 2: It is proposed to discuss what UE is supposed to include in reportedFrequencyBands in Example 4.

Proposal 3: It is proposed to clarify the subsequent eNB behaviour in Example 5.

Proposal 4: It is proposed to clairfy “else” in the above case to “else if UE supports CA”.
Based on the discussion, if RAN2 think further clarification is needed Nokia Networks is happy to provide CR. 
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