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1. Introduction

In the last RAN 2 meeting, the MTA capability signalling was briefly discussed and it was agreed to wait for RAN 4 decision/LS to design the MTA capability signalling.
In this contribution, the MTA capability signalling is discussed based on the RAN 4 LS [1].

2. Discussion
2.1 MTA signalling for each band combination

Based on the 2 examples of the LS, the following signalling is required in the case the UE supports carrier aggregation up to 3 Bands:
Single band case:

Band X
CA_XA_XA, CA_XC
MTA support of intra-band of Band X

Band Y

CA_YA_YA, CA_YC
MTA support of intra-band of Band Y

Band Z

CA_ZA_ZA, CA_ZC

MTA support of intra-band of Band Z

2-band case:

Band X/Y/X
Band Y/Z/Z
A

A


{CA_XA_YA, CA_YA_ZA, CA_XA_ZA}
C

A


{CA_XC_YA, CA_YC_ZA, CA_XC_ZA}
A

C


{CA_XA_YC, CA_YA_ZC, CA_XA_ZC}
C

C


{CA_XC_YC, CA_YC_ZC, CA_XC_ZC}
For each CA band combination:

MTA support of Inter-band CA

MTA support of intra-band of Band X

MTA support of intra-band of Band Y

3-band case:

Band X

Band Y

Band Z

A

A

A

C

A

A
A

C

A

C

C

A

A

A

C

C

A

C

A

C

C

C

C

C
For each CA band combination:



MTA support of Inter-band CA (which combinations are supported {X & Y & Z, X/Y & Z, X & Y/Z, Y & X/Z})
MTA support of intra-band of Band X
MTA support of intra-band of Band Y
MTA support of intra-band of Band Z

Proposal#1: For each band combination, MTA support of Inter-band/intra-band non-contiguous CA needs to be signalled. If multiple TA is not supported among all bands, the MTA support between bands needs to be indicated.

Proposal#2: For each band combination, MTA support of within the intra-band contiguous CA of each band needs to be signalled.

The following ASN.1 can support the above MTA signalling for each band combination:
SupportedMTACapability-r11 ::= SEQUENCE {


interBandSupportedList-r11

SEQUENCE (SIZE (1.. maxBandComb-r10)) OF InterBandSupportedCombination-r11,

intraBandSupported-r11

SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF INTEGER (1..64)
}
InterBandSupportedCombination-r11 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF INTEGER (1..64)
Example: Band Combination: CA_1A_40C_5A

supportedMTACapability
SEQUENCE {


interBandSupported[0]



InterBandSupportedCombination [0] =1



InterBandSupportedCombination [1] =5


intraBandSupported[0] = 1


intraBandSupported[1] = 5

}

For the inter-Band support for this combination is:



Band 1/40 can be grouped into TAG1 and Band 5 can be grouped into TAG2



Band 1 is grouped into TAG1 and Band 40/5 can be grouped into TAG2 

For the intra-Band supported for this combination is:



MTA is not supported for Band 40 intra-band contiguous 

Proposal#3: Adopt the following ASN.1 structure for each band combination:

SupportedMTACapability-r11 ::= SEQUENCE {

interBandSupportedList-r11
SEQUENCE (SIZE (1.. maxBandComb-r10)) OF InterBandSupportedCombination-r11,


intraBandSupported-r11

SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF INTEGER (1..64)

}
InterBandSupportedCombination-r11 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF INTEGER (1..64)
2.2 Reference the existing supportBandCombination or reference to a separate signalling

One straightforward way is to associate the MTA support to the SupportedBandCombination like in the case of bandwidth combination set as follows:

RF-Parameters-v11xx ::= SEQUENCE {

supportedBandCombinationMTAExt-r11

SupportedBandCombinationMTAExt-r11
}
SupportedBandCombinationMTAExt-r11 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF SupportedMTACapability-r11
	SupportedBandCombinationMTAExt

Each entry corresponds to the band combination listed in the same order as in

supportedBandCombination.


However, we think this may not work when the different combinations of bandwidth classes are bundled within a band combination as well. An example is as follow:

SupportedBandCombination [0]


Band X


Band Y


Band Z

DL parameter

DL parameter 

DL parameter


UL parameter

UL parameter 

UL parameter

Band X, Y and Z may support different bandwidth classes (say A and C each). All these will be hidden within supportedBandCombination [0]. UE may want to indicate different inter-band and intra-band MTA support for each bandwidth class combination.
One way to solve this is to design a new supportBandCombination just for the UL bands and split the different bandwidth class combinations as another band combination as follow:
RF-Parameters-v11xx ::= SEQUENCE {

supportedULBandCombinationExt-r11

SupportedULBandCombinationExt-r11

}

SupportedULBandCombinationExt-r11 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF ULBandCombinationParametersExt-r11
ULBandCombinationParametersExt-r11 ::= SEQUENCE {
ulBandCombination-r11

ULBandCombination-r11,

supportedMTACapability-r11
SupportedMTACapability-r11 

}
ULBandCombination-r11 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF ULBandParameters-r11

ULBandParameters-r11 ::= SEQUENCE {
bandEUTRA-r10



INTEGER (1..64),


ca-BandwidthClassUL-r10


CA-BandwidthClass-r10,
}

Another advantage of using a new band combination signalling is that it will save on duplication of the same MTA capability information between band combinations containing the same UL band combination. A simple 2- band example is as follow:
supportedBandCombination [0]

Band X

Band Y

DL parameter
DL parameter

UL parameter
supportedBandCombination [1]

Band X

Band Z

DL parameter
DL parameter

UL parameter

The MTA capability of Band X will be duplicated twice.

Proposal#4: Use a separate signalling for the band combination of MTA signalling as below:
RF-Parameters-v11xx ::= SEQUENCE {

supportedULBandCombinationExt-r11

SupportedULBandCombinationExt-r11

}

SupportedULBandCombinationExt-r11 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF ULBandCombinationParametersExt-r11
ULBandCombinationParametersExt-r11 ::= SEQUENCE {

ulBandCombination-r11

ULBandCombination-r11,

supportedMTACapability-r11
SupportedMTACapability-r11 

}

ULBandCombination-r11 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF ULBandParameters-r11

ULBandParameters-r11 ::= SEQUENCE {

bandEUTRA-r10



INTEGER (1..64),


ca-BandwidthClassUL-r10


CA-BandwidthClass-r10,

}

The CR related to Proposal 3 and 4 are in [2] and [3].
3. Summary

It is requested that RAN2 discuss the proposals:
Proposal#1: For each band combination, MTA support of Inter-band/intra-band non-contiguous CA needs to be signalled. If multiple TA is not supported among all bands, the MTA support between bands needs to be indicated.

Proposal#2: For each band combination, MTA support of within the intra-band contiguous CA of each band needs to be signalled.

Proposal#3: Adopt the following ASN.1 structure for each band combination:

SupportedMTACapability-r11 ::= SEQUENCE {

interBandSupportedList-r11
SEQUENCE (SIZE (1.. maxBandComb-r10)) OF InterBandSupportedCombination-r11,


intraBandSupported-r11

SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF INTEGER (1..64)

}
InterBandSupportedCombination-r11 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF INTEGER (1..64)
Proposal#4: Use a separate signalling for the band combination of MTA signalling as below:

RF-Parameters-v11xx ::= SEQUENCE {

supportedULBandCombinationExt-r11

SupportedULBandCombinationExt-r11

}

SupportedULBandCombinationExt-r11 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF ULBandCombinationParametersExt-r11
ULBandCombinationParametersExt-r11 ::= SEQUENCE {

ulBandCombination-r11

ULBandCombination-r11,

supportedMTACapability-r11
SupportedMTACapability-r11 

}

ULBandCombination-r11 ::= SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF ULBandParameters-r11

ULBandParameters-r11 ::= SEQUENCE {

bandEUTRA-r10



INTEGER (1..64),


ca-BandwidthClassUL-r10


CA-BandwidthClass-r10,

}

The CR related to Proposal 3 and 4 are in [2] and [3].
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