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1. Introduction

In this contribution, we look at a couple of points in the signalling of the supportedBandCombination for CA UE:

· Optional bit in the IE supportedBandCombination 
· Multiplicity value in IE supportedBandCombination
2. Discussion
2.1. Optional bit in IE supportedBandCombination

The following is an extract of the ASN.1 of the UE capability on the CA supported band combination:
RF-Parameters-v1020 ::=



SEQUENCE {


supportedBandCombination-r10


SupportedBandCombination-r10

}

SupportedBandCombination-r10 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParameters-r10 

BandCombinationParameters-r10 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-r10

SupportedBandwidthCombinationSet-r10 ::=
BIT STRING (SIZE (1..maxBandwidthCombSet-r10))

BandParameters-r10 ::= SEQUENCE {


bandEUTRA-r10




INTEGER (1..64),


bandParametersUL-r10


BandParametersUL-r10




OPTIONAL,


bandParametersDL-r10


BandParametersDL-r10




OPTIONAL

}

BandParametersUL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersUL-r10

CA-MIMO-ParametersUL-r10 ::= SEQUENCE {


ca-BandwidthClassUL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityUL-r10

MIMO-CapabilityUL-r10



OPTIONAL

}

BandParametersDL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-r10

CA-MIMO-ParametersDL-r10 ::= SEQUENCE {


ca-BandwidthClassDL-r10



CA-BandwidthClass-r10,


supportedMIMO-CapabilityDL-r10

MIMO-CapabilityDL-r10



OPTIONAL

}

CA-BandwidthClass-r10 ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-CapabilityUL-r10 ::= ENUMERATED {twoLayers, fourLayers}

MIMO-CapabilityDL-r10 ::= ENUMERATED {twoLayers, fourLayers, eightLayers}

From the above and taking 2 bands as example for simplicity, the following table in the Annex in Section 4 shows all possible signalling combinations based on optionality of the bandParametersUL-r10 and bandParametersDL-r10. The 3 signalling combinations (#6, #8, #14) in question are extracted below:
	Capability signalling
	Band A BandParametersDL
	Band A BandParametersUL
	Band B BandParametersDL
	Band B BandParametersUL
	eNB Interpretation

	6
	Yes
	No
	Yes
	No
	- Aggregation of 2 DL CCs of the 2 bands

- Not clear about the UL aggregation capability

	8
	Yes
	Yes
	Yes
	No
	- Aggregation of 2 DL CCs of the 2 bands

- No aggregation in the UL. Only Band A can support a PCell

	14
	Yes
	No
	Yes
	Yes
	- Aggregation of 2 DL CCs of the 2 bands

- No aggregation in the UL. Only Band B can support a PCell

	16
	Yes
	Yes
	Yes
	Yes
	- Aggregation of 2 UL CC of the 2 bands

- Aggregation of 2 DL CC of the 2 bands

- Both Band A and B can support a PCell.


It is not clear to us whether Capability Signalling#6 is a valid signalling at Rel-10/Rel-11. Can it be interpreted as there is no UL aggregation as in Capability Signalling#8 and #14 or it is an invalid Rel-10/Rel-11 signalling. An extract from TS36.306 as follow seems to imply that such signalling is not valid:
For each band in a band combination the UE provides for uplink and downlink the supported CA bandwidth classes and the corresponding MIMO capabilities.

However the above seems to imply also that Capability Signalling#8 and #14 are not valid as 1 of the band does not indicate the UL capability which is clearly not the intention of the sentence and may need a clarification.

If Capability Signalling#6 is valid, then by not signalling the UL for the 2 bands in the band combination, it can imply the UL BW class and UL MIMO capability of the 2 bands that:

· No UL aggregation and,

· the UE does not support UL MIMO capability but supports maximum bandwidth supported by the band
Even if only Capability Signalling#8 and #14 and #16 (i.e. Capability Signalling#6 is not valid) are allowed, there may also be a need to update the existing text (as extracted above) in TS36.306 for Rel-10 as follows:
For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. For all non-CA band combinations, the UE also has to provide the supported CA bandwidth class and the corresponding MIMO capability for the uplink. For each band of a CA band combination, the UE may or may not provide the supported CA bandwidth class and the corresponding MIMO capabilities for the uplink depending on whether traffic is supported by the UE in the uplink for that band.
Proposal#1: Discuss whether Capability Signalling#6 (i.e. only indicate the DL aggregation only capability signalling) is a valid combination for Rel-10/Rel-11.
Proposal#2: Discuss whether any update on TS36.306 is needed to clarify the inclusion of the bandwidth class and MIMO capability for the uplink in each band combination in the supportedBandCombination signalling for CA UE. A possible update is as follow:

For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. For all non-CA band combinations, the UE also has to provide the supported CA bandwidth class and the corresponding MIMO capability for the uplink. For each band of a CA band combination, the UE may or may not provide the supported CA bandwidth class and the corresponding MIMO capabilities for the uplink depending on whether traffic is supported by the UE in the uplink for that band.
2.2. Multiplicity value in IE supportedBandCombination

In the RAN2#74 report (R2-114816), this is what was agreed:

R2-113268:
On the missing multiplicity of UE capability parameters
Samsung
CR
36.331 (0723) -
F

REL-10
LTE_CA-Core, LTE_UL_MIMO-Core, LTE_eDL_MIMO-Core

maxBandwidthClass

-
Ericsson thinks it might be more future proof to have a value like 32 or 64.

-
Samsung is fine with both values.

=>
Will go to 64

=>
With this change the CR is agreed in R2-113529 CR0723

In the original CR R2-113268:

maxBandComb-r10

INTEGER ::=
128
-- Maximum number of band combinations.
maxBandwidthClass-r10

INTEGER ::=
16
-- Maximum number of supported CA BW classes per band

maxSimultaneousBands-r10
INTEGER ::= 8
-- Maximum number of simultaneously aggregated bands

Instead of maxBandwidthClass change to 64, it has changed maxSumultaneousBands to 64 from 8 as shown below:
In the agreed CR R2-113529:

maxBandComb-r10

INTEGER ::=
128
-- Maximum number of band combinations.
maxBandwidthClass-r10

INTEGER ::=
16
-- Maximum number of supported CA BW classes per band

maxSimultaneousBands-r10
INTEGER ::= 64
-- Maximum number of simultaneously aggregated bands
The agreed CR is implemented in TS36.331 thereafter.
maxSimultaneousBands-r10 is for the number of aggregated bands and this is not going to go for more than 8 for a 3 bit CIF. Hence the above is most likely a mistake in the implementation of the CR. The main question is whether maxBandwidthClass-r10 = 16 is future proof. In view that 5 bandwidth classes may be introduced in the future, the maxBandwidthClass-r10 = 16 may not be sufficiently future proof. To increase the multiplicity value for maxBandwidthClass-r10, one way is to non-critically extend the whole of the RF-Parameters-v1020 (containing the supportedBandCombination). If it is agreed to make the change, the release to include the non-critical extension should be discussed.
As on maxSimultaneousBands-r10, a note can be added to state that the number of aggregated bands will not exceed 8. 
Proposal#3: Discuss the multiplicity issue for maxBandwidthClass-r10 and maxSimultaneousBands-r10. If it is agreed to resolve the issue, which release to make these changes should be discussed.
3. Summary

It is requested that RAN2 discuss the proposals:
Proposal#1: Discuss whether Capability Signalling#6 (i.e. only indicate the DL aggregation only capability signalling) is a valid combination for Rel-10/Rel-11.

Proposal#2: Discuss whether any update on TS36.306 is needed to clarify the inclusion of the bandwidth class and MIMO capability for the uplink in each band combination in the supportedBandCombination signalling for CA UE. A possible update is as follow:
For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. For all non-CA band combinations, the UE also has to provide the supported CA bandwidth class and the corresponding MIMO capability for the uplink. For each band of a CA band combination, the UE may or may not provide the supported CA bandwidth class and the corresponding MIMO capabilities for the uplink depending on whether traffic is supported by the UE in the uplink for that band.
Proposal#3: Discuss the multiplicity issue for maxBandwidthClass-r10 and maxSimultaneousBands-r10. If it is agreed to resolve the issue, which release to make these changes should be discussed.

4. Annex

Taking 2 bands as example for simplicity, the following table in the annex shows the all possible signalling combinations based on optionality of the bandParametersUL-r10 and bandParametersDL-r10:

	Capability signalling
	Band A BandParametersDL
	Band A BandParametersUL
	Band B BandParametersDL
	Band B BandParametersUL
	eNB Interpretation

	1
	No
	No
	No
	No
	Capability signalling not possible currently

	2
	Yes
	No
	No
	No
	Capability signalling not possible currently

	3
	No
	Yes
	No
	No
	Capability signalling not possible currently

	4
	Yes
	Yes
	No
	No
	Capability signalling not possible currently

	5
	No
	No
	Yes
	No
	Capability signalling not possible currently

	6
	Yes
	No
	Yes
	No
	- Aggregation of 2 DL CCs of the 2 bands

- Not clear about the UL aggregation capability

	7
	No
	Yes
	Yes
	No
	Capability signalling not possible currently

	8
	Yes
	Yes
	Yes
	No
	- Aggregation of 2 DL CCs of the 2 bands

- No aggregation in the UL. Only Band A can support a PCell

	9
	No
	No
	No
	Yes
	Capability signalling not possible currently

	10
	Yes
	No
	No
	Yes
	Capability signalling not possible currently

	11
	No
	Yes
	No
	Yes
	Capability signalling not possible currently

	12
	Yes
	Yes
	No
	Yes
	Capability signalling not possible currently

	13
	No
	No
	Yes
	Yes
	Capability signalling not possible currently

	14
	Yes
	No
	Yes
	Yes
	- Aggregation of 2 DL CCs of the 2 bands

- No aggregation in the UL. Only Band B can support a PCell

	15
	No
	Yes
	Yes
	Yes
	Capability signalling not possible currently

	16
	Yes
	Yes
	Yes
	Yes
	- Aggregation of 2 UL CC of the 2 bands

- Aggregation of 2 DL CC of the 2 bands

- Both Band A and B can support a PCell.
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