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Discussion and Decision
1      Introduction
In Rel-13, a new band combination IE, SupportedBandCombinationReduced-r13, was introduced to reduce the band combination signaling overhead by using non-backward compatible approach. 
In this document, we notice that there is one unnecessary mandatory IE in SupportedBandCombinationReduced-r13, which potentially increased signaling overhead if per CC MIMO is not supported in the concerned band combination. 
2      Discussion
As shown below, intraBandContiguousCC-InfoList-r13 is defined as mandatory IE in CA-MIMO-ParametersDL-r13. The IE intraBandContiguousCC-InfoList is used to indicate per CC MIMO capability when the multiple CCs are supported within a band (i.e. continuous CA). 

CA-MIMO-ParametersDL-r13 ::= SEQUENCE {
    ca-BandwidthClassDL-r13                 CA-BandwidthClass-r10,

    supportedMIMO-CapabilityDL-r13          MIMO-CapabilityDL-r10               OPTIONAL,

    fourLayerTM3-TM4-r13                        ENUMERATED {supported}              OPTIONAL,

    intraBandContiguousCC-InfoList-r13      SEQUENCE (SIZE (1..maxServCell-r13)) OF IntraBandContiguousCC-Info-r12
}

Observation 1: intraBandContiguousCC-InfoList-r13 is introduced as a mandatory IE.
It seems it is mistakenly specified due to the fact that it is mandatory in CA-MIMO-ParametersDL-v1270. However, it is ok to have this IE as mandatory in CA-MIMO-ParametersDL-v1270 because CA-MIMO-ParametersDL-v1270 can be optional in BandCombinationParameters-v1270. That is, if the UE doesn’t support per CC MIMO, it can skip the whole BandCombinationParameters-v1270. However, it is not possible for CA-MIMO-ParametersDL-r13 because the UE shall indicate ca-BandwidthClassDL-r13. 
CA-MIMO-ParametersDL-v1270 ::= SEQUENCE {

    intraBandContiguousCC-InfoList-r12          SEQUENCE (SIZE (1..maxServCell-r10)) OF IntraBandContiguousCC-Info-r12

}

BandCombinationParameters-v1270 ::= SEQUENCE {

    bandParameterList-v1270         SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF 

            BandParameters-v1270        OPTIONAL

}

BandParameters-v1270 ::= SEQUENCE {

    bandParametersDL-v1270          SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-v1270

}

Observation 2: it is not possible to skip CA-MIMO-ParametersDL-r13 IE because it should indicate ca-BandwidthClassDL-r13. 
It is expected that 7 bits for every component carrier in a band combination is increased due to the unnecessary mandatory IE. For example, in case of 4 CCs, band combination size is unnecessarily increased with 28bits. Considering that typical band combination size is around 200bits, it is not negligible, especially given that we only need this field if the MIMO layers are different within the contiguous carriers.

Observation 3: band combination size is increased due to the unnecessary mandatory IE.
Since Rel-13 ASN.1 was frozen, it is not possible to just change intraBandContiguousCC-InfoList-r13 from mandatory to optional IE. One possible approach would be to create a new CA-MIMO-ParameterDL IE as a non-critical extension IE. This approach has a potential IOT issue. If the eNB already implements SupportedBandCombinationReduced-r13,    ca-BandwidthClassDL-r13 under CA-MIMO-ParameterDL-r13 should be essential information for downlink band combination. However, this IOT issue may not be so significant if SupportedBandCombinationReduced-r13 has not implemented in the market. Alternatively, we can introduce eNB indication whether it can support the new version of CA-MIMO- ParameterDL IE. 
Proposal 1: a new version of CA-MIMO-ParameterDL is introduced to replace C CA-MIMO-ParametersDL-r13 IE.
Proposal 2: if IOT issue is concerned, eNB indication whether it can support the new version of CA-MIMO-ParameterDL is introduced.  
3      Conclusion
In this contribution, we raise an issue on unnecessary mandatory IE in Rel-13 band combination IE. 
Observation 1: intraBandContiguousCC-InfoList-r13 is introduced as a mandatory IE.
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Observation 2: it is not possible to skip CA-MIMO-ParametersDL-r13 IE because it should indicate ca-BandwidthClassDL-r13. 
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Observation 3: band combination size is increased due to the unnecessary mandatory IE.
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Proposal 1: a new version of CA-MIMO-ParameterDL is introduced to replace C CA-MIMO-ParametersDL-r13 IE.
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Proposal 2: if IOT issue is concerned, eNB indication whether it can support the new version of CA-MIMO-ParameterDL is introduced.  
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