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1.
Introduction
RAN2 made below agreements in RAN2#96,
Agreements:

RAN2 assumes 3 possible options, final solution should be confirmed from RAN4:

Option A: RF chain capability approach (need confirm from RAN4 on feasibility)

Option B: Traditional per CA capability signalling. 


FFS the NW can infer the per cc combination

Option C: UE feedbacks after the network has configured measurement object

A solution will be only considered if Stage 3 CRs is provided for next meeting. Solution should be based on the same understanding of the above example
Selected solution aim to address the UE capability size concern
In this contribution, we present our view on per-CC gap signalling based on RF chain information.
2.
Discussion 
In RAN2#96, RAN2 has identified several options for per-CC gap signalling. We present our view on each option below.
Option A: RF chain capability approach

In Rel-13, the UE signals all of supported bands and CA combination via UECapabilityInformation, and then the network determines measurement object and gap based on some of the UECapabilityInformation (e.g. supported band, configured CCs). 
For per-CC gap signalling, we think that configured CCs, supported bands, CA combinations, and RF chain information are required. However, the network already knows configured CCs, and the UE already indicates supported bands and CA combinations to the network via UECapabilityInformation. Hence, for per-CC cap, we think it is sufficient to add RF chain information in UECapabilityInformation, and we believe this is the simplest method.
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Figure 1. Example of RF chain capability
We assume that supported bands and multiple RF chains are configured as above figure. It seems a little bit complicated, but it can be simple based on RF chain capability. If the UE indicates each RF chain ID and bands allocated by each chain to the network, the network could know used RF chain, unused RF chain, and bands related to configured CCs.

Below is an example of RF chain information in order to avoid large overhead problem. With the RF chain information, the network can deduce and determine measurement configuration for per-CC gap. 

-- ASN1START

RF-Parameters-v14xy::=



SEQUENCE {


rf-ChainInformationList-r14



RF-ChainInformationList-r14



OPTIONAL

}

RF-ChainInformationList-r14 ::= 
SEQUENCE (SIZE (1...maxRFChainID) OF RF-ChainInformation-r14

RF-ChainInformation-r14 ::= SEQUENCE {



rf-ChainID-r14





INTEGER (1..maxRFchainID)



OPTIONAL,



rf-ChainSuppotedBandList-r14

RF-ChainSupportedBandList-r14


OPTIONAL
}
RF-ChainSupportedBandList-r14 ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedRFchainBandEUTRA-r14

SupportedRFchainBandEUTRA-r14 ::=

SEQUENCE {


bandEUTRA-v14xy





FreqBandIndicator-r11

OPTIONAL

} 
-- ASN1STOP
In addition, the RF chain capability approach allows the network to consider all UE measurement related capabilities. As the UE signals all of supported bands, CA combination, and RF chain information, the network can infer and determine all cases of per-CC gap based on these UE capabilities. Hence, Option A is good from flexibility point of view.

Observation 1 Option A is simple and flexible solution because it is realized by simply adding RF chain information and allows the network to consider all of UE measurement related capabilities.
Option B: Traditional per CA capability signalling.

In case of option B, we think it is obvious that the large overhead problem is occurred. A certain band can be overlapped in each CA combination, and if supported CA combination is increased, the duplication is also increased. Considering traditional per CA capability, each CA combination requires bands that need a gap or not, and this leads to a rapid increase of capability signalling overhead.
Observation 2 Option B incurs large signalling overhead.

Option C: UE feedbacks after the network has configured measurement object

In case of Option C, the UE indicates limited capabilities based on configured CA combination to the network. However, as Option A could consider all of measurement related capabilities, the Option A seems more flexible.

Also, if the network refuses the UE’s feedback, additional signalling is required. This seems to be unnecessary signalling. To avoid such an additional signalling, we think measurement gap configuration should be determined by the network

Observation 3 Option C is less flexible than Option A, and Option C requires additional signalling when the network refuses the UE’s feedback.

So far, we have discussed three options on per-CC gap. Considering the above observations, we prefer Option A for per-CC gap because it is most simple and flexible.
Proposal 1 For per-CC gap signalling, UE should signal RF chain and related band information. 
3.
Conclusion
In this contribution, we discussed capabilities related to per-CC gap, and have following observations.
Observation 1 Option A is simple and flexible solution because it is realized by simply adding RF chain information and allows the network to consider all of UE measurement related capabilities.
Observation 2 Option B incurs large signalling overhead.

Observation 3 Option C is less flexible than Option A, and Option C requires additional signalling when the network refuses the UE’s feedback.

Based on the observations, we propose the following:
Proposal 2 For per-CC gap signalling, UE should signal RF chain and related band information. 

Related CRs are provided in [2] and [3] for TS 36.331 and TS 36.306.
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