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1 Introduction

At last RAN2 meeting, based on [1] RAN2 discussed how to handle the case that the number of UE supported band combination exceeds the maximum number allowed by the current signalling (128), and agreed a network request solution. However, there are issues that need to be further discussed and in this paper we analyze these issues and provide our view.
2 Discussion

Issue 1: How to handle the field “supportedBandCombinationAdd” and “reportedFrequencyBands” if the UECapabilityEnquiry message does not include “requestedFrequencyBands”?

As we discussed before, one reason to introduce the network request solution is to reduce the size of the UE capabilities. Therefore companies agreed that for this case, the UE shall not include the field “supportedBandCombinationAdd” in UE EUTRA capability. However, this is not captured clearly in the specification and may lead IOT problem in the future. In order to ensure a predictable UE behaviour, we propose to capture it clearly in TS36.331.

Proposal 1: Capture in TS36.331 that “the UE shall not include the field “supportedBandCombinationAdd” in UE EUTRA capability if the UECapabilityEnquiry message does not include “requestedFrequencyBands”.
	reportedFrequencyBands

Indicates frequency bands in response to requestedFrequencyBands.
	-


Regarding “reportedFrequencyBands”, according to the current field description, it seems that it shall be absent if “requestedFrequencyBands” is not present. However it is unclear how the target eNB can know whether the received UE capability is a complete one or not if the source eNB does not support this feature. It seems that the target eNB has to always acquire the UE capability again if reportedFrequencyBands” is absent. Because this will waste signalling resources, we propose:

Proposal 2: “reportedFrequencyBands” shall also be present even if “requestedFrequencyBands” is absent.

The specification wording could be:

3>
else

4>
create a set of band combinations supported by the UE, including non-CA combinations, target for being included in supportedBandCombination:

-
include all non-CA bands, regardless of whether UE supports carrier aggregation, only:

-
if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or

-
if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and TM10 than implied by the UE category; or

-
the UE supports TM10 with one or more CSI processes;

-
include all 2DL+1UL CA band combinations;

-
include all other CA band combinations;

4>
include in supportedBandCombination as many of the target band combinations as possible, determined according to the above;

4>
if the number of non-CA and CA band combinations supported by UE exceeds the maximum number of band combinations of supportedBandCombination, the selection of subset of band combinations is up to UE implementation;
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;
4> not include supportedBandCombinationAdd;
Issue 2: What’s the eNB behaviour when the capability from the source eNB or the MME, and the capability from the UE are different?

One example:

· The UE supports band 1, 2, 3, 4, 5 for CA and  6…10 for non-CA;
· The source eNB supports CA for band 1, 2 and 3;
· The target eNB supports CA for band 1, 2 and 4;

1 The source eNB acquires the capabilities for bands 1, 2, 3 from the UE; in “reportedFrequencyBands” the UE will indicate band 1, 2, 3 and 6..10; the source eNB will forward  “UE-EUTRA-Capability” to the target eNB upon HO preparation procedure;

2 Based on “reportedFrequencyBands” and “supportedBandListEUTRA”, the target eNB could know that the UE supports CA on band 4 and band 5, but does not include them in “UE-EUTRA-Capability”.
What shall the target eNB do? There are two options:

Option 1: The target eNB only asks about band 4, and “concatenate” band 4 with band 1, 2, 3 obtained from the source eNB; The eNB may or may not update the capability stored in the CN;
The pros of this option are:

· Less signalling in Uu interface;

The cons of this option are:

· The eNB implementation is complex;

· It may not reduce the capability size stored in the CN;

Option 2: The target eNB asks about band 1, 2 and 4, and ignore the capabilities from the source eNB;

The pros of this option are:

· The eNB implementation is simple;

· It will reduce the capability size stored in the CN;

The cons of this option are:

· more signalling in Uu interface;

It seems that both options more or less have drawbacks; therefore we prefer to leave it to the eNB implementation.
Proposal 3: it is left to the eNB implementation whether to ask only for partial bands and “concatenate” them with others obtained before.
3 Conclusion

In this paper we discuss the leftover issues of CA bandcombination capability signalling and propose:
Proposal 1: Capture in TS36.331 that “the UE shall not include the field “supportedBandCombinationAdd” in UE EUTRA capability if the UECapabilityEnquiry message does not include “requestedFrequencyBands”.
Proposal 2: “reportedFrequencyBands” shall also be present even if “requestedFrequencyBands” is absent.
Proposal 3: it is left to the eNB implementation whether to ask only for partial bands and “concatenate” them with others obtained before.
A corresponding CR is available in [3].
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