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1. Description:

As requested by RAN#54, RAN2#77 discussed the issue of potential differences between LTE FDD and LTE TDD UE capabilities/FGIs especially as it relates to dual duplex mode UEs and their mobility between LTE TDD and LTE FDD. To address the problem, RAN WG1 and RAN WG2 reached the following comprehensive solution that needs to be finalized in 3GPP RAN#55:

(a) RAN WG2 has agreed to introduce from Rel-9 onwards the possibility to signal common capabilities using the existing signalling and to signal two extended IEs for separated FDD/TDD capabilities that are allowed to be different for each mode.

· This solution will address the handling of UE capabilities for both idle mode and connected mode mobility
(b) RAN WG1 and RAN WG2 provide hereafter some guidance on the "subset of UE capabilities and FGIs that could be allowed to be different for dual duplex mode UEs". The feedback to the plenary falls into 4 categories:
· Open issues because RAN WG1 and RAN WG2 did not reach a consensus

· Open issues because of existing 3GPP RAN decisions
· Capabilities that RAN WG1 and RAN WG2 agreed to split for FDD and TDD
· Capabilities that RAN WG1 and RAN WG2 agreed NOT to split for FDD and TDD
(c) RAN WG2 technically endorsed Rel-9 Cat F. + Rel-10 Cat. A CRs covering the Rel-8/9 capabilities/FGIs.

· Other RAN2 agreed CRs that affect capabilities or FGIs may need to be merged with these CRs.

(d) RAN WG2 technically endorsed a Rel-10 Cat. F CR covering the Rel-10 capabilities. Some companies expressed concerns that it might be inappropriate to finalize allowed differences due to IoT opportunities for Rel-10 at this time. One company noted that there is no need to further delay the adoption of the Rel-10 ASN.1 changes, because RAN2 has reached agreements on what capabilities should be split, knowing that splitting at least one Rel-10 FGI results in the duplication of all the Rel-10 FGIs. Thirteen Rel-10 FGIs were agreed to be split in RAN 1 and RAN2 discussions.

2 Feedback from RAN WG1 and RAN WG2 
2.1
Open issues because RAN WG1 and RAN WG2 did not reach a consensus
The RAN2 ad hoc was not able to agree on the following items:

	Release
	Feature
	Reason

	8
	UE Category (1..5)

	

	8
	FGI 30 (Handover between FDD and TDD)
	RAN2 could not decide whether it should be allowed to set FGI 30 (Handover between FDD and TDD) differently for TDD and FDD. Main concern from the proponents is that no IOT opportunities for two-way handover may be available.

	9
	intraFreqProximityIndication-r9
	RAN2 could not decide whether it should be allowed to set ProximityIndication differently for FDD and TDD. No real technical concerns but rather IOT opportunity. We will add the capabilities for proximity indication capabilities to the ASN.1 so that they could be set differently for FDD and TDD and we leave the final decision to RAN.

	9
	interFreqProximityIndication-r9
	

	9
	utran-ProximityIndication-r9
	

	10
	ue-Category-v1020 (6..8) 
	


Table 0‑1 Open issues because of lack of agreement

2.2 Open issues because of existing 3GPP RAN decisions

RAN2 could not agree on the need to allow splitting the remaining FGI bits in Table 0‑2,  but no technical reasons for splitting or not splitting were raised. That means, the decision depends only on IOT availability and is therefore left to RAN. In addition, some of the FGI settings depend on a feature, like VoLTE. The plenary can decide whether a feature applies per mode or not.

	Release
	Feature
	Reason

	8
	FGI 3 (5bit RLC UM SN, 7bit PDCP SN)
	Rel 8: Can only be set to 1 if the UE has set FGI 7 to 1.

Rel 9: Set to Yes, if the UE supports VoLTE.

	8
	FGI 5 (Long DRX cycle, DRX command MAC control element)
	Rel 9: Set to Yes.

	8
	FGI 6 (Prioritised bit rate)
	Rel 9: Set to Yes.

	8
	FGI 8 (EUTRA RRC_CONNECTED to UTRA CELL_DCH PS handover)
	Rel 8: Can only be set to 1 if the UE has set bit number 22 to 1
Rel 9: Set to Yes, if the UE supports UTRA.

	8
	FGI 13 (Inter-frequency handover (within FDD or TDD))
	Rel 8: Can only be set to 1 if the UE has set bit number 25 to 1
Rel 9: Set to Yes, unless the UE only supports band 13.

	8
	FGI 16 (non-ANR intra-freq/inter-freq/inter-RAT periodical meas reporting)
	Rel 8: No restrictions.

Rel 9: Set to Yes.

	8
	FGI 17 (ANR intra freq)
	Rel 8: Can only be set to 1 if the UE has set bit number 5 to 1.

Rel 9: Set to Yes.

	8
	FGI 18 (ANR inter freq)
	Rel 8: Can only be set to 1 if the UE has set bit number 5 and bit number 25 to 1.
Rel 9: Set to Yes, unless UE only supports band 13.

	8
	FGI 22 (UTRAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode)
	Rel 8: No restrictions.

Rel 9: Set to Yes, if UE supports UTRA.

	8
	FGI 24 (1xRTT measurements, reporting and measurement reporting event B2 in E-UTRA connected mode)
	Rel 8: No restrictions.

Rel 9: Set to Yes, if UE supports enhanced 1xRTT CSFB.

	8
	FGI 25 (Inter-frequency measurements and reporting in E-UTRA connected mode)
	Rel 8: No restrictions.

Rel 9: Set to Yes, unless UE only supports band 13.

	8
	FGI 26 (HRPD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode)
	Rel 8: No restrictions.

Rel 9: Set to Yes, if UE supports HRPD.


Table 0‑2 Open issues because of an existing RAN decision

2.3 Capabilities that RAN WG1 and RAN WG2 recommend to split for FDD and TDD 
	Release
	Feature/FGI
	Reason

	8
	ue-TxAntennaSelectionSupported
	

	8
	FGI 1 (FH, DCI Format 3a, TM5, Aperiodic CQI/PMI/RI 2-0 and 2-2)
	

	8
	FGI 2 ( PUCCH 2a/2b, Abs TPC, RA1, Periodic CQI/PMI/RI 2-0 and 2-1)
	IOT

	8
	FGI 4 (Short DRX cycle)
	

	8
	FGI 9 (EUTRA RRC_CONNECTED to GERAN GSM_Dedicated handover)
	IOT

	8
	FGI 10 ( EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order)
	IOT

	8
	FGI 11 (EUTRA RRC_CONNECTED to CDMA2000 1xRTT CS Active handover)
	IOT

	8
	FGI 12 (EUTRA RRC_CONNECTED to CDMA2000 HRPD Active handover)
	IOT

	8
	FGI 15 ( Measurement reporting event: Event B1 – Neighbour > threshold)
	IOT

	8
	FGI 19 (ANR inter RAT)
	IOT

	8
	FGI 23 (GERAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode)
	IOT

	8
	FGI 27 (EUTRA RRC_CONNECTED to UTRA CELL_DCH CS handover)
	

	8
	FGI28 (TTI bundling)
	

	8
	FGI29 (Semi-Persistent Scheduling)
	

	8
	InterRAT-PS-HO-ToGERAN
	IOT

	9
	e-RedirectionUTRA-r9
	

	9
	e-CSFB-1XRTT-r9
	

	9
	e-CSFB-ConcPS-Mob1XRTT-r9
	

	9
	intraFreqSI-AcquisitionForHO-r9
	IOT

	9
	interFreqSI-AcquisitionForHO-r9
	IOT

	9
	utran-SI-AcquisitionForHO-r9
	IOT

	9
	FGI ANR UTRA
	

	9
	FGI ANR GERAN
	

	9
	FGI ANR 1xRTT
	

	9
	FGI ANR HRPD
	

	10
	pmi-Disabling-r10
	

	10
	FGI102 (Trigger type 1 SRS (aperiodic SRS) transmission (Up to X ports))
	

	10
	FGI103 (PDSCH transmission mode 9 when up to 4 CSI reference signal ports are configured)
	

	10
	FGI105 (Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0. Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1")
	

	10
	FGI106 (Periodic CQI/PMI/RI/PTI reporting on PUCCH: Mode 2-1)
	

	10
	FGI107 (Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 . Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2")
	

	10
	FGI108 (Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2)
	

	10
	FGI109 (Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 1)
	

	10
	FGI110 (Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 2)
	

	10
	FGI 111 (Measurement reporting trigger Event A6)
	CA may not be implemented in both modes

	10
	FGI 112 (SCell addition within the Handover to EUTRA procedure)
	CA may be supported only in a mode

	10
	FGI113 (Trigger type 0 SRS (periodic SRS) transmission on X Serving Cells)
	

	10
	FGI115 (Time domain ICIC RLM/RRM serving, RRM eneighbour, and  CSI restrictions)
	

	10
	FGI116 (Relative transmit phase continuity for spatial multiplexing in UL)
	

	10
	e-CSFB-dual-1XRTT-r10
	

	10
	e-RedirectionUTRA-TDD-r10
	


Table 0‑3 Capabilities recommended to be split

2.4 Capabilities that RAN WG1 and RAN WG2 recommend NOT to split for FDD and TDD 
	Release
	Feature/FGI
	Reason

	8
	Access Stratum Release
	

	8
	PDCP: supportedROHC-Profiles
	

	8
	PDCP: maxNumberROHC-ContextSessions
	

	8
	ue-SpecificRefSigsSupported
	

	8
	List of supported Bands
	

	8
	Half duplex operation 
	Already per band

	8
	interFreqNeedForGaps (Need for Gaps for Inter-Frequency measurements)
	

	8
	interRAT-NeedForGaps (Need for Gaps for Inter-RAT measurements)
	

	8
	FGI 7 (RLC UM)
	

	8
	FGI 14 (Events A4 Neighbour > threshold, A5 Serving < threshold1 & Neighbour > threshold2)
	

	8
	FGI 20 (If FGI7, 5x AM DRB + 3x UM DRB)
	

	8
	FGI21 (Predefined intra- and inter-subframe frequency hopping for PUSCH with N_sb > 1)
	

	8
	SupportedBandListUTRA-FDD Bands
	

	8
	SupportedBandListUTRA-TDD128 Bands 
	

	8
	SupportedBandListUTRA-TDD384 Bands
	

	8
	SupportedBandListUTRA-TDD768 Bands
	

	8
	SupportedBandListGERAN Bands 
	

	8
	SupportedBandListHRPD
	

	8
	Per HRPD Band: tx-ConfigHRPD 
	

	8
	Per HRPD Band: rx-ConfigHRPD
	

	8
	SupportedBandList1XRTT
	

	8
	Per 1xRTT Band: tx-Config1XRTT
	

	8
	Per 1xRTT Band: rx-Config1XRTT
	

	9
	enhancedDualLayerFDD-r9
	

	9
	enhancedDualLayerTDD-r9
	

	9
	dtm-r9
	

	9
	e-RedirectionGERAN-r9
	

	9
	deviceType-r9
	

	9
	rach-Report-r9 
	

	10
	interFreqNeedForGaps 
	

	10
	interRAT-NeedForGaps 
	

	10
	twoAntennaPortsForPUCCH-r10
	

	10
	tm9-With-8Tx-FDD-r10
	

	10
	crossCarrierScheduling-r10
	

	10
	simultaneousPUCCH-PUSCH-r10
	

	10
	multiClusterPUSCH-WithinCC-r10
	

	10
	nonContiguousUL-RA-WithinCC-Info-r10
	

	10
	List of Supported Band Combinations
	

	10
	ca-BandwidthClassUL-r10
	Per band, per band combination

	10
	supportedMIMO-CapabilityUL-r10
	Per band, per band combination

	10
	CA-BandwidthClassDL-r10
	Per band, per band combination

	10
	supportedMIMO-CapabilityDL-r10
	Per band, per band combination

	10
	interFreqNeedForGaps (Need for Gaps for Inter-Frequency measurements)
	Per band, per band combination

	10
	interRAT-NeedForGaps (Need for Gaps for Inter-RAT measurements)
	Per band, per band combination

	10
	FGI 101 (DMRS with OCC (orthogonal cover code) and SGH (sequence group hopping) disabling)
	

	10
	FGI 104 (PDSCH transmission mode 9 for TDD when 8 CSI reference signal ports are configured)
	

	10
	FGI 114 (Reporting of both UTRA CPICH RSCP and Ec/N0 in a Measurement Report)
	

	10
	MDT: loggedMeasurementsIdle-r10
	

	10
	MDT: standaloneGNSS-Location-r10 
	


Table 0‑4 Capabilities recommended to be kept common

2. Actions:

To RAN: 3GPP RAN WG2 kindly asks 3GPP RAN#55 to:

· agree on the set of capabilities/FGIs identified by RAN WG1 and WG2 that are recommended to be allowed to be different between FDD and TDD, as reflected in this LS and in the CRs,
· agree on the status of the remaining capabilities/FGIs that RAN WG1 and WG2 could not reach a consensus recommendation for,
· finalize and approve the corresponding Rel-9 Cat F. + Rel-10 Cat. A covering the Rel-8/9 capabilities/FGIs in 3GPP RAN#55, and
· finalize and approve the corresponding Rel-10 Cat F. CR covering the Rel-10 capabilities/FGIs by 3GPP RAN#56, 

· while prioritizing the decisions on the UE capabilities rather than FGIs, because:
· The adopted ASN.1 solution needs to be updated with any new decision on a UE capability,

· The adopted ASN.1 solution will duplicate all the Rel-8 FGIs (1-32) when at least one of these FGIs is agreed to be split,

· The adopted ASN.1 solution will duplicate all the Rel-9 FGIs (33-64) when at least one of these FGIs is agreed to be split, (currently only 4 are defined and all are agreed to be split), and

· The adopted ASN.1 solution will duplicate all the Rel-10 FGIs (101-132) when at least one of these FGIs is agreed to be split.
3. Date of Next TSG RAN1 and RAN2 Meetings:

	TITLE
	TYPE
	DATES
	LOCATION
	CTRY

	3GPPRAN2#77-BIS
	OR
	26 - 30 Mar 2012
	Jeju
	KR

	3GPPRAN1#68-BIS
	OR
	26 - 30 Mar 2012
	Jeju
	KR

	3GPPRAN1#69
	OR
	21 - 25 May 2012
	Prague
	CZ

	3GPPRAN2#78    


	OR
	21 - 25 May 2012
	Prague
	CZ
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