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1   Background
During RAN1#90 Prague meeting, a LS [2] about UE capability signaling for sTTI configurations was sent to RAN4 as shown below in italic, RAN1 would like to get RAN4’s feedback on the definition of separate UE capability per band/band combination or per UE on a band agnostic manner. In this contribution, we would like to share our views on RAN1’s questions.
RAN1 discussed UE capability signalling for sTTI support in carrier aggregation scenarios during RAN1 #90 and the following was agreed: 

	Agreements: 

· Define separate UE capability per sTTI length combination {DL,UL}: 

· {2,2}, {2,7}, {7,7}, {7,7}+{2,7}, {2,2}+{2,7}, {7,7}+{2,2}

· NOTE: The last two combinations only apply if different UL sTTI lengths in different PUCCH groups are supported.

· For each combination above, define separate UE capability on the maximum number of DL CCs and UL CCs for sTTI operation

· FFS: Define separate UE capability per band/band combination


RAN1 has discussed possible ways regarding FFS aspect above. One way is to indicate it per UE on a band agnostic manner as it only affects the baseband processing capability. On the other hand, in the RAN1 discussions it was mentioned this baseband processing capability needs to be shared with other functionalities like MIMO. Since the MIMO capability depends on the frequency band and the number of CCs to be aggregated on one band, another way is to define separate UE capability per band/band combination.

RAN1 would like to ask RAN4’s expertise opinion whether a separate UE capability needs to be defined per band/band combination for support sTTI length combinations (FFS above). 
2   Discussion

As per RAN1 agreements about sTTI, 2/3-symbols and 7-symbol sTTI are defined for sPDSCH/sPDCCH and sPUCCH/sPUSCH for FS1, and 7-symbol sTTI for for sPDSCH/sPDCCH/sPUSCH/sPUCCH for FS2. UE can support different sTTI length combination {DL, UL}: {2, 2}, {2, 7}, {7, 7}, {7, 7}+{2, 7}, {2, 2}+{2, 7} and {7, 7}+{2, 2} as per UE capability; Combinations of {2, 2}+{2, 7} and {7, 7}+{2, 2} can only be applied if there is different UL sTTI lengths in different PUCCH groups are supported. UE needs to indicate the supported sTTI length combination(s) and the corresponding maximum number of DL CCs and UL CCs for each supported sTTI length combination. 
From UE implementation complexity and processing time, it is baseband related capabilities and not RF related. But as concerned by RAN1 in the LS[1], UE’s sTTI baseband processing capabilities are shared with the number of MIMO layer per CC and also the bandwidth per supported CC. 
Support of the different sTTI lengths, which is similar as support of endingDwPTS and secondSlotStartingPosition feature in LAA, it is a pure baseband capability and should be per UE;

For the supported maximum number of DL CCs and UL CCs, bandwidth of each supported CC and number of MIMO layers of each CC, if we check the current IE UE-EUTRA-Capability definition in TS 36.331, the MIMO capability and also the bandwidth of each CC are indeed included in the RF parameters and are specific to each frequency band. For example:
UE-EUTRA-Capability-v1020-IEs ::=
SEQUENCE {


ue-Category-v1020




INTEGER (6..8)






OPTIONAL,


phyLayerParameters-v1020


PhyLayerParameters-v1020



OPTIONAL,


rf-Parameters-v1020




RF-Parameters-v1020





OPTIONAL,


measParameters-v1020



MeasParameters-v1020




OPTIONAL,


featureGroupIndRel10-r10


BIT STRING (SIZE (32))




OPTIONAL,


interRAT-ParametersCDMA2000-v1020
IRAT-ParametersCDMA2000-1XRTT-v1020

OPTIONAL,


ue-BasedNetwPerfMeasParameters-r10
UE-BasedNetwPerfMeasParameters-r10

OPTIONAL,


interRAT-ParametersUTRA-TDD-v1020
IRAT-ParametersUTRA-TDD-v1020


OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v1060-IEs


OPTIONAL

}

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

BandParameters-r10 ::= SEQUENCE {


bandEUTRA-r10




FreqBandIndicator,


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

}

If we follow the current UE capability definition structure, separate UE capability for different sTTI length combinations should be defined per band/band combination.

Observation 1: Separate UE capability per sTTI length combination is baseband processing capabilities and should be defined per band/band combination if we follow the current IE UE-EUTRA-Capability definition structure in TS 36.331.

If RAN4 can further reconsider some signaling improvements like discussed a lot for MUST, and also as per the extensive discussion agreements about the RAN2 solution of “baseband capabilities are extracted from the BC structure and the baseband capabilities are convey in a separate table” for NR[2]:
· At least the following factors have impact on the UE baseband complexity and should be considered as a part of baseband capabilities signalling:
· Number of supported CCs
· BW per each supported CC
· Number of MIMO layers per each CC
Maybe we can define separate UE capability per sTTI length combination per UE.
Observation 2: Separate UE capability per sTTI length combination is baseband processing capabilities and can be defined per UE on band agnostic manner.
Propose 1: Provide feedback to RAN1 that separate UE capability per sTTI length combination is baseband processing capabilities, and:

· Separate UE capability per sTTI length combination should be defined per band/band combination if we follow the current IE UE-EUTRA-Capability definition structure in TS 36.331
· Separate UE capability per sTTI length combination can be defined per UE on band agnostic manner if RAN2 can consider some UE capability signaling improvements in Release 15 by following the current NR baseband capability signaling design agreements or other improvement methods.
3   Conclusion / Proposals
In this contribution, we analyses the relationship of UE capability to support different sTTI length combination, the MIMO layer and bandwidth of each supported CC with UE baseband capability, and give our observations and proposal:

Observation 1: Separate UE capability per sTTI length combination is baseband processing capabilities and should be defined per band/band combination if we follow the current IE UE-EUTRA-Capability definition structure in TS 36.331.

Observation 2: Separate UE capability per sTTI length combination is baseband processing capabilities and can be defined per UE on band agnostic manner.

Propose 1: Provide feedback to RAN1 that separate UE capability per sTTI length combination is baseband processing capabilities, and:

· Separate UE capability per sTTI length combination should be defined per band/band combination if we follow the current IE UE-EUTRA-Capability definition structure in TS 36.331
· Separate UE capability per sTTI length combination can be defined per UE on band agnostic manner if RAN2 can consider some UE capability signaling improvements in Release 15 by following the current NR baseband capability signaling design agreements or other improvement methods.
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