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1 Introduction
This email discussion aims to progress on the FDD/TDD capabilities for Rel-13 features.
[93bis#19][LTE/Rel-13] TDD/FDD capabilities (Huawei)

-
Discuss the need to differentiate FDD/TDD capabilities for those capabilities added in Rel-13.

-
Intended outcome: Email discussion report and draft CR to next meeting


Deadline: Thursday 05/05/2016
The deadline of this email discussion is Thursday, 2016-05-05, 23:59 Pacific Time. 
2 Rel-13 UE capabilities for which “FDD/TDD differentiation” are still “TBD”
In TS 36.331, “FDD/TDD differentiation” indicates if the UE is allowed to signal, as part of the additional capabilities for an XDD mode i.e. within UE-EUTRA-CapabilityAddXDD-Mode-xNM, a different value compared to the value signalled elsewhere within UE-EUTRA-Capability (i.e. the common value, supported for both XDD modes). A '-' is used to indicate that it is not possible to signal different values.
According to the latest version of TS 36.331 (i.e. V13.1.0), for the following UE capabilities added in Rel-13, the “FDD/TDD differentiation” are still “TBD”.

Table 1: Rel-13 UE capabilities for which “FDD/TDD differentiation” are still “TBD”
	Features
	UE capabilities

	LTE carrier aggregation beyond 5CCs

	codebook-HARQ-ACK

	
	maxNumberUpdatedCSI-Proc

	
	maxNumberDecoding

	
	pdcch-CandidateReductions

	
	skipMonitoringDCI-Format0-1A

	SC-PTM feature
	scptm-AsyncDC

	
	scptm-NonServingCell

	
	scptm-Parameters

	
	scptm-SCell

	
	scptm-ParallelReception


3 Discussion
3.1 UE capabilities for LTE carrier aggregation beyond 5CCs
UE capabilities for LTE carrier aggregation beyond 5CCs (as indicated in Table 1) were defined within phyLayerParameters-v1310, which have already been included in UE-EUTRA-CapabilityAddXDD-Mode-v1310 (as below). 
UE-EUTRA-Capability-v1310-IEs ::= SEQUENCE {


ue-CategoryDL-v1310



ENUMERATED {n17, m1}




OPTIONAL,


ue-CategoryUL-v1310



ENUMERATED {n14, m1}




OPTIONAL,


pdcp-Parameters-v1310



PDCP-Parameters-v1310,

rlc-Parameters-v1310



RLC-Parameters-v1310,


mac-Parameters-v1310



MAC-Parameters-v1310




OPTIONAL,

phyLayerParameters-v1310


PhyLayerParameters-v1310



OPTIONAL,

rf-Parameters-v1310




RF-Parameters-v1310





OPTIONAL,

measParameters-v1310



MeasParameters-v1310




OPTIONAL,

dc-Parameters-v1310




DC-Parameters-v1310





OPTIONAL,

sl-Parameters-v1310




SL-Parameters-v1310





OPTIONAL,

scptm-Parameters-r13



SCPTM-Parameters-r13




OPTIONAL,

mtc-Parameters-r13




MTC-Parameters-r13





OPTIONAL,

interRAT-ParametersWLAN-r13


IRAT-ParametersWLAN-r13,

laa-Parameters-r13




LAA-Parameters-r13





OPTIONAL,

lwa-Parameters-r13




LWA-Parameters-r13





OPTIONAL,

wlan-IW-Parameters-v1310



WLAN-IW-Parameters-v1310,


lwip-Parameters-r13




LWIP-Parameters-r13,


fdd-Add-UE-EUTRA-Capabilities-v1310
UE-EUTRA-CapabilityAddXDD-Mode-v1310
OPTIONAL,


tdd-Add-UE-EUTRA-Capabilities-v1310
UE-EUTRA-CapabilityAddXDD-Mode-v1310
OPTIONAL,


nonCriticalExtension



SEQUENCE {}







OPTIONAL
}

UE-EUTRA-CapabilityAddXDD-Mode-v1310 ::=
SEQUENCE {


phyLayerParameters-v1310


PhyLayerParameters-v1310


OPTIONAL

}

PhyLayerParameters-v1310 ::=


SEQUENCE {


aperiodicCSI-Reporting-r13



BIT STRING (SIZE (2))


OPTIONAL,

codebook-HARQ-ACK-r13




BIT STRING (SIZE (2))


OPTIONAL,

crossCarrierScheduling-B5C-r13


ENUMERATED {supported}


OPTIONAL,

fdd-HARQ-TimingTDD-r13




ENUMERATED {supported}


OPTIONAL,
maxNumberUpdatedCSI-Proc-r13


INTEGER(5..32)




OPTIONAL,

pucch-Format4-r13





ENUMERATED {supported}


OPTIONAL,


pucch-Format5-r13





ENUMERATED {supported}


OPTIONAL,


pucch-SCell-r13






ENUMERATED {supported}


OPTIONAL,


spatialBundling-HARQ-ACK-r13


ENUMERATED {supported}


OPTIONAL,


supportedBlindDecoding-r13



SEQUENCE {


maxNumberDecoding-r13




INTEGER(1..32) 




OPTIONAL,



pdcch-CandidateReductions-r13


ENUMERATED {supported}


OPTIONAL,


skipMonitoringDCI-Format0-1A-r13

ENUMERATED {supported}


OPTIONAL

}

















OPTIONAL,


uci-PUSCH-Ext-r13





ENUMERATED {supported}


OPTIONAL,


crs-InterfMitigationTM10-r13


ENUMERATED {supported}


OPTIONAL,


pdsch-CollisionHandling-r13



ENUMERATED {supported}


OPTIONAL

}

This means, from ASN.1 perspective the UE is already allowed to signal different UE capabilities for FDD and TDD for LTE carrier aggregation beyond 5CCs. At the moment, it may be debatable whether there is clear market information (e.g. IOT opportunity) that we could use for a decision. 
Please companies express your opinion in Table 2, regarding whether “LTE carrier aggregation beyond 5CCs” capabilities should be differentiated for FDD and TDD.
Table 2: FDD/TDD diff for LTE carrier aggregation beyond 5CCs
	Company
	Comments

	Nokia
	We think as also indicated by RAN1 LS R2-162125, pdcch-CandidateReductions and skipMonitoringDCI-Format0-1A don’t need to be separated.
codebook-HARQ-ACK-r13 i.e. seems to be generic B5C capability. Therefore no need for differentiation.
maxNumberUpdatedCSI-Proc-r13 is a UE baseband capability on how many CSI processes can be handled. As this is a generic UE baseband capability (over all carriers) this is independent of TDD & FDD => no need to differentiate
maxNumberDecoding-r13–same as for above: This is a BB capability and no need to differentiate 


	Qualcomm
	For these TBD B5C capabilities, we are open to either differentiate, or not differentiate. 

	Huawei
	For pdcch-CandidateReductions and skipMonitoringDCI-Format0-1A, we can follow the RAN1 LS R2-162125, i.e., no need for FDD/TDD differentiation.

For codebook-HARQ-ACK-r13, maxNumberUpdatedCSI-Proc-r13 and maxNumberDecoding-r13, the differences between TDD and FDD from implementation perspective are small. Therefore, no need for FDD/TDD differentiation as well.




3.2 UE capabilities for SC-PTM
UE capabilities for SC-PTM (as indicated in Table 1) were defined within SCPTM-Parameters-r13, which currently are not included in UE-EUTRA-CapabilityAddXDD-Mode-v1310 (as below). 

UE-EUTRA-Capability-v1310-IEs ::= SEQUENCE {


ue-CategoryDL-v1310



ENUMERATED {n17, m1}




OPTIONAL,


ue-CategoryUL-v1310



ENUMERATED {n14, m1}




OPTIONAL,


pdcp-Parameters-v1310



PDCP-Parameters-v1310,

rlc-Parameters-v1310



RLC-Parameters-v1310,


mac-Parameters-v1310



MAC-Parameters-v1310




OPTIONAL,

phyLayerParameters-v1310


PhyLayerParameters-v1310



OPTIONAL,

rf-Parameters-v1310




RF-Parameters-v1310





OPTIONAL,

measParameters-v1310



MeasParameters-v1310




OPTIONAL,

dc-Parameters-v1310




DC-Parameters-v1310





OPTIONAL,

sl-Parameters-v1310




SL-Parameters-v1310





OPTIONAL,

scptm-Parameters-r13



SCPTM-Parameters-r13




OPTIONAL,


mtc-Parameters-r13




MTC-Parameters-r13





OPTIONAL,

interRAT-ParametersWLAN-r13


IRAT-ParametersWLAN-r13,

laa-Parameters-r13




LAA-Parameters-r13





OPTIONAL,

lwa-Parameters-r13




LWA-Parameters-r13





OPTIONAL,

wlan-IW-Parameters-v1310



WLAN-IW-Parameters-v1310,


lwip-Parameters-r13




LWIP-Parameters-r13,


fdd-Add-UE-EUTRA-Capabilities-v1310
UE-EUTRA-CapabilityAddXDD-Mode-v1310
OPTIONAL,

tdd-Add-UE-EUTRA-Capabilities-v1310
UE-EUTRA-CapabilityAddXDD-Mode-v1310
OPTIONAL,

nonCriticalExtension



SEQUENCE {}







OPTIONAL
}
UE-EUTRA-CapabilityAddXDD-Mode-v1310 ::=
SEQUENCE {


phyLayerParameters-v1310


PhyLayerParameters-v1310


OPTIONAL

}
SCPTM-Parameters-r13 ::=



SEQUENCE {


scptm-ParallelReception-r13




ENUMERATED {supported}

OPTIONAL,


scptm-SCell-r13







ENUMERATED {supported}

OPTIONAL,


scptm-NonServingCell-r13




ENUMERATED {supported}

OPTIONAL,


scptm-AsyncDC-r13






ENUMERATED {supported}

OPTIONAL

}

This means, at the moment, from ASN.1 perspective the UE is not allowed to signal different SC-PTM capabilities for FDD and TDD.

Please companies express your opinion in Table 3, regarding 1) whether SC-PTM capabilities should be differentiated for FDD and TDD; 2) whether we need to add SCPTM-Parameters-r13 into UE-EUTRA-CapabilityAddXDD-Mode-v1320.
Table 3: FDD/TDD diff for SC-PTM

	Company
	Comments

	Nokia
	We think there is no reason to differentiate between TDD and FDD for SC-PTM related capabilities as there are no identified mode specific requirements for the UE.

	Qualcomm
	We think it is very important to have FDD/TDD diff for SC-PTM capabilities, to ensure fast deployment of the feature. 

It is likely that the feature is first only deployed in one TDD/FDD mode, in this case, UE capability per TDD/FDD mode is required for IoT and deployment.

If we do not define separate FDD/TDD capabilities for SC-PTM, SC-PTM deployment will be possible only when both TDD and FDD IoTs are available, which will certainly create unnecessary delay.

	Huawei
	We are OK to differentiate between TDD and FDD for SC-PTM capabilities if chipset/UE vendors think it is beneficial to do so.



4 Email discussion result
4.1 Summary
For UE capabilities for LTE carrier aggregation beyond 5CCs:
2 companies think that they shouldn’t be differentiated for FDD and TDD.
1 company is open to either differentiate or not differentiate.
Recommendation: “LTE carrier aggregation beyond 5CCs” capabilities are not differentiated for FDD and TDD.
For UE capabilities for SC-PTM:

1 company thinks there is no reason to differentiate between TDD and FDD for SC-PTM related capabilities.

1 company thinks it is very important to have FDD/TDD diff for SC-PTM capabilities to ensure fast deployment of this feature. 
1 company is OK to differentiate between TDD and FDD for SC-PTM capabilities if chipset/UE vendors think it is beneficial to do so.
Recommendation: SC-PTM capabilities are differentiated for FDD and TDD.
4.2 Recommendation
RAN2 is kindly asked to discuss and agree on the following two proposals:
Proposal 1: “LTE carrier aggregation beyond 5CCs” capabilities are not differentiated for FDD and TDD.
Proposal 2: SC-PTM capabilities are differentiated for FDD and TDD.
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