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1. Introduction

There are three scenarios for dual mode network deployment [1].

· International roaming support: Can attach in FDD or TDD mode. Does not support inter-mode mobility so capabilities include only FDD bands or TDD bands, depending on mode of attach.

· Basic dual mode network support: Can attach in either mode, can reselect between modes in RRC_IDLE, supports RRC connection release with redirect (with support for load balancing TAU). Needs support of inter-mode measurements to make redirection effective for achieving load balancing, otherwise no knowledge if there is a cell available to accept the UE. If support for handover is indicated (FGI bit 30), then IoTed capabilities must be the same across modes.

· Full dual mode network support: Can attach in either mode and perform handover in RRC CONNECTED between modes. Source eNB should know full capabilities of UE in both modes, so offload decisions can be made based on feature support on target mode. 

As dual mode network has different deployment scenarios, dual mode UE would have different implementation customized to the target network. 

· Roaming dual mode UE: Designed/Implemented such that the other operating mode is supported only for roaming scenario. Does not support inter-mode mobility.

· Basic dual mode UE: Designed/Implemented such that basic inter-mode mobility (e.g. RRC connection release with redirection) is supported. 

· Full dual mode UE: Designed/Implemented such that full inter-mode mobility (e.g. handover) is supported.
In this contribution, following issues are discussed.
· In section 2, separate reporting is required for which features 
· In section 3, analysis on working solutions for scenarios.

The aim is to see which solution is most feasible.
2. Features Where Separate Reporting is required

Features to be considered are features reported in UE-EUTRA-Capability IE and features reported in FGIs. 
In case of roaming dual mode UE, there are many features that may be supported only in a single mode. All features would have different IOT chances considering that a certain feature may not be supported in the roaming networks. See Table A2 and A3 in Annex for detailed analysis. Either being supported only in a single mode or being tested only in a single mode requires the corresponding feature to be reported separately. Hence; 

Observation 1: Roaming dual mode UE may have considerably different capability set across the modes. 
In case of basic dual mode UE or of full dual mode UE, there are many features that may be supported only in a single mode depending on deployment scenario. For example, if TDD is only for traffic offloading, mobility related features may not be needed for TDD mode operation (or different mobility related features may be supported in different duplex mode). However, since Home PLMN is likely dual mode network, IOT testability would be same across modes. See Table A4 and A5 of Annex for detailed analysis. 

Basic/full dual mode UE may have less features requiring separate reporting. Still there could be number of features for separate reporting.

Observation 2: Basic dual mode UE or full dual mode UE may have different capability set across the modes.
From the observations, we conclude that solution for separate reporting is required. In the next section, solutions are discussed.

3. Solutions for Separate Reporting
Solutions to be considered

Followings are solutions to be considered, which have been more or less discussed last meeting.
Solution 0 (Smart implementation)
· Relying on smart UE implementation; No specification change;

· UE reports UE-EUTRA-Capability(FDD1) in FDD network and UE-EUTRA-Capability(TDD1) in TDD network only during ATTACH procedure
· UE-EUTRA-Capability(xDD1) contains following information

· Optional features supported/IOTed in xDD network
· FGIs representing IOT in xDD network

· xDD bands and xDD band combinations

· See Annex A4 for details

Solution 1 (NAS based solution)
· To enable RRC connection release with redirection from xDD to yDD; Small specification change;

· UE reports UE-EUTRA-Capability(FDD2) in FDD network and UE-EUTRA-Capability(TDD2) in TDD network during TAU procedure (different TA should be configured in the different duplex mode)
· UE-EUTRA-Capability(xDD2) contains following information

· Optional features supported/IOTed in xDD network

· FGIs representing IOT in xDD network

· xDD bands, xDD band combinations, yDD bands and yDD band combinations
· See Annex A5 for details
Solution 2 (Common and minimum capability)
· Features supported and IOTed in the both modes are reported; No specification change;

· See Annex A6 for details
Solution 3 (Two capability sets)
· To enable full inter-mode mobility; Big specification change;

· UE reports UE-EUTRA-Capability (FDD1) and UE-EUTRA-Capability (TDD2) in FDD network.
· Legacy network decodes at least UE-Capability (FDD1)
· If the network is not legacy one, both IEs are decoded. In UE-EUTRA-Capability (TDD2), all the information on supported band and band combinations are included.

· UE reports UE-EUTRA-Capability-TDD1 and UE-EUTRA-Capability (FDD2) in TDD network.

· See Annex A7 for details
Working Solutions for scenarios
3types of UEs, 3 types of home NW and 3 types of visited NW could be involved. Hence there are 27 (3 * 3 * 3) scenarios to be considered.
<Table 1>

	
	UE
	Home NW
	Visited NW

	SC 1-1
	Roaming dual mode UE
	Single mode NW
	Single mode NW

	SC 1-2
	Roaming dual mode UE
	Single mode NW
	Basic dual mode NW

	SC 1-3
	Roaming dual mode UE
	Single mode NW
	Full dual mode NW

	SC 1-4
	Roaming dual mode UE
	Basic dual mode NW
	Single mode NW

	SC 1-5
	Roaming dual mode UE
	Basic dual mode NW
	Basic dual mode NW

	SC 1-6
	Roaming dual mode UE
	Basic dual mode NW
	Full dual mode NW

	SC 1-7
	Roaming dual mode UE
	Full dual mode NW
	Single mode NW

	SC 1-8
	Roaming dual mode UE
	Full dual mode NW
	Basic dual mode NW

	SC 1-9
	Roaming dual mode UE
	Full dual mode NW
	Full dual mode NW

	SC 2-1
	Basic dual mode UE
	Single mode NW
	Single mode NW

	SC 2-2
	Basic dual mode UE
	Single mode NW
	Basic dual mode NW

	SC 2-3
	Basic dual mode UE
	Single mode NW
	Full dual mode NW

	SC 2-4
	Basic dual mode UE
	Basic dual mode NW
	Single mode NW

	SC 2-5
	Basic dual mode UE
	Basic dual mode NW
	Basic dual mode NW

	SC 2-6
	Basic dual mode UE
	Basic dual mode NW
	Full dual mode NW

	SC 2-7
	Basic dual mode UE
	Full dual mode NW
	Single mode NW

	SC 2-8
	Basic dual mode UE
	Full dual mode NW
	Basic dual mode NW

	SC 2-9
	Basic dual mode UE
	Full dual mode NW
	Full dual mode NW

	SC 3-1
	Full dual mode UE
	Single mode NW
	Single mode NW

	SC 3-2
	Full dual mode UE
	Single mode NW
	Basic dual mode NW

	SC 3-3
	Full dual mode UE
	Single mode NW
	Full dual mode NW

	SC 3-4
	Full dual mode UE
	Basic dual mode NW
	Single mode NW

	SC 3-5
	Full dual mode UE
	Basic dual mode NW
	Basic dual mode NW

	SC 3-6
	Full dual mode UE
	Basic dual mode NW
	Full dual mode NW

	SC 3-7
	Full dual mode UE
	Full dual mode NW
	Single mode NW

	SC 3-8
	Full dual mode UE
	Full dual mode NW
	Basic dual mode NW

	SC 3-9
	Full dual mode UE
	Full dual mode NW
	Full dual mode NW


In a single mode NW, there is no risk of inter-mode mobility execution. In a basic dual mode NW, NW may trigger RRC connection release with redirection if both modes are reported and FGI 25 is set to true. In a full dual mode NW, NW may trigger inter-mode handover if both modes are reported and FGI 30 is set to true.

Table below lists the solutions working in each scenario.
<Table 2>

	
	UE
	Home NW
	Visited NW
	Working Solutions

	SC 1-1
	Roaming dual mode UE
	Single mode NW
	Single mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-2
	Roaming dual mode UE
	Single mode NW
	Basic dual mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-3
	Roaming dual mode UE
	Single mode NW
	Full dual mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-4
	Roaming dual mode UE
	Basic dual mode NW
	Single mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-5
	Roaming dual mode UE
	Basic dual mode NW
	Basic dual mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-6
	Roaming dual mode UE
	Basic dual mode NW
	Full dual mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-7
	Roaming dual mode UE
	Full dual mode NW
	Single mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-8
	Roaming dual mode UE
	Full dual mode NW
	Basic dual mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 1-9
	Roaming dual mode UE
	Full dual mode NW
	Full dual mode NW
	Solution 0, 1, 3 work fine. Note A
Solution 2 would cause capability downgrade

	SC 2-1
	Basic dual mode UE
	Single mode NW
	Single mode NW
	Solution 0, 1, 3 work fine. Note B
Solution 2 would cause capability downgrade

	SC 2-2
	Basic dual mode UE
	Single mode NW
	Basic dual mode NW
	Solution 1, 3 work fine

Solution 0 disables basic inter-mode mobility in visited NW

Solution 2 would cause capability downgrade

	SC 2-3
	Basic dual mode UE
	Single mode NW
	Full dual mode NW
	Solution 1, 3 work fine

Solution 1 disables full inter-mode mobility in visited NW

Solution 2 would cause capability downgrade

	SC 2-4
	Basic dual mode UE
	Basic dual mode NW
	Single mode NW
	Solution 1, 3 work fine

Solution 0 disables basic inter-mode mobility in Home NW

Solution 2 would cause capability downgrade

	SC 2-5
	Basic dual mode UE
	Basic dual mode NW
	Basic dual mode NW
	Solution 1, 3 work fine

Solution 0 disables basic inter-mode mobility in both NWs

Solution 2 would cause capability downgrade

	SC 2-6
	Basic dual mode UE
	Basic dual mode NW
	Full dual mode NW
	Solution 1, 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 2 would cause capability downgrade

	SC 2-7
	Basic dual mode UE
	Full dual mode NW
	Single mode NW
	Solution 1, 3 work fine

Solution 0 disables inter-mode mobility in home NWs

Solution 2 would cause capability downgrade

	SC 2-8
	Basic dual mode UE
	Full dual mode NW
	Basic dual mode NW
	Solution 1, 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 2 would cause capability downgrade

	SC 2-9
	Basic dual mode UE
	Full dual mode NW
	Full dual mode NW
	Solution 1, 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 2 would cause capability downgrade

	SC 3-1
	Full dual mode UE
	Single mode NW
	Single mode NW
	Solution 0, 1, 3 work fine. Note B
Solution 2 would cause capability downgrade

	SC 3-2
	Full dual mode UE
	Single mode NW
	Basic dual mode NW
	Solution 1, 3 work fine

Solution 0 disables inter-mode mobility in visited NWs

Solution 2 would cause capability downgrade

	SC 3-3
	Full dual mode UE
	Single mode NW
	Full dual mode NW
	Solution 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 1 disables full inter-mode mobility in visited NW

Solution 2 would cause capability downgrade

	SC 3-4
	Full dual mode UE
	Basic dual mode NW
	Single mode NW
	Solution 1, 3 work fine

Solution 0 disables inter-mode mobility in home NWs

Solution 2 would cause capability downgrade

	SC 3-5
	Full dual mode UE
	Basic dual mode NW
	Basic dual mode NW
	Solution 1, 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 2 would cause capability downgrade

	SC 3-6
	Full dual mode UE
	Basic dual mode NW
	Full dual mode NW
	Solution 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 1 disables full inter-mode mobility in visited NW

Solution 2 would cause capability downgrade

	SC 3-7
	Full dual mode UE
	Full dual mode NW
	Single mode NW
	Solution 3 work fine

Solution 0 disables inter-mode mobility in home NWs

Solution 1 disables full inter-mode mobility in home NW

Solution 2 would cause capability downgrade

	SC 3-8
	Full dual mode UE
	Full dual mode NW
	Basic dual mode NW
	Solution 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 1 disables full inter-mode mobility in home NW

Solution 2 would cause capability downgrade

	SC 3-9
	Full dual mode UE
	Full dual mode NW
	Full dual mode NW
	Solution 3 work fine

Solution 0 disables inter-mode mobility in both NWs

Solution 1 disables full inter-mode mobility in both NW

Solution 2 would cause capability downgrade


Note A: In the scenario, due to UE limitation inter-mode mobility is not supported regardless of which solution between solution 0, 1 and 3 is applied. Hence we consider solution 0 works fine as well because there is no difference even if solution 2 or 3 is applied. 
Note B: In the scenario, due to NW limitation inter-mode mobility is not supported regardless of which solution between solution 0, 1 and 3 is applied. Hence we consider solutions 0, 1, and 3 works. 
Table 3 shows which solution work in which scenarios.

<Table 3>
	
	Supported Scenarios
	Note

	Solution 0
	1-1 ~ 1-9, 2-1, 3-1
	If UE is roaming dual mode, one can consider solution 0 working because inter-mode mobility is anyway impossible with any solution. 
If neither home NW nor visited NW support inter-mode mobility, one can consider solution 0 working because inter-mode mobility is anyway impossible with any solution.

In all other scenarios, the solution does not work.

	Solution 1
	1-1 ~ 1-9, 2-1 ~ 2-9, 3-1, 3-2, 3-4, 3-5
	If UE is roaming dual mode, one can consider solution 1 working because inter-mode mobility is anyway impossible with any solution. 

If neither home NW nor visited NW support full inter-mode mobility, one can consider solution 1 working because full inter-mode mobility is anyway impossible with any solution.
If any of home NW and visited NW support full inter-mode mobility, one can consider solution 1 does not work at least in the NW where full inter-mode mobility is supported.

	Solution 2
	None
	In all scenarios, capability downgrade may happen

	Solution 3
	All 
	Solution 3 works for all cases.


4. Conclusion
Neither dual mode UE nor dual mode NW would be very popular in Release 8 and Release 9. Therefore we are a bit reluctant to introduce late Rel-8/-9 change.
Proposal 1: To adopt solution 0 or solution 1 for Release 8 and Release 9

Eventually, dual mode NW will be upgraded to full mobility dual mode NW. Solution 1 may not be appropriate. We propose to go for solution 3 for Release 10 and onward.

Proposal 2: To adopt solution 3 for Release 10 and onward

For solution 3, following changes are expected.
· In section 18 of 36.300, general description of UE capability handling in case of dual mode UE is added

· In 36.331, two instances of UE-EUTRA-Capability are allowed to be reported. RRC informs NAS when operating mode and/or Tracking Area change.
· In 24.301, TAU with ‘UE radio capability update’ is triggered when both TA and operating mode change

CR to 36.300 and to 36.331 are in [2] and [3]. Draft LS to CT 1 for the last bullet is also found in [4]
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Annex
A1. UE EUTRA Capability
<Table A1>
	
	Presence
	Multi
	Value

	UE-EUTRA-Capability
	
	
	

	1.accessStratumRelease
	
	1
	ENUMERATED {rel8, rel9,…}

	1.ue-Category

	
	1
	INTEGER (1..5)

	1.pdcp-Parameters

	
	
	

	2.supportedROHC-Profiles
	
	1
	profile0x0001, profile0x0002,…

	2. maxNumberROHC-ContextSessions
	
	1
	ENUMERATED { cs2, cs4, cs8,… }

	1. phyLayerParameters
	
	
	

	2.ue-TxAntennaSelectionSupported
	
	1
	BOOLEAN

	2.ue-SpecificRefSigsSupported
	
	1
	BOOLEAN

	1.rf-Parameters
	
	
	

	2.supportedBandListEUTRA
	
	
	

	3.supportedBandEUTRA
	
	maxBands
	

	4.bandEUTRA
	
	1
	INTEGER (1..64)

	4.halfDuplex
	
	1
	BOOLEAN

	1.measParameters
	
	
	

	2.bandListEUTRA
	
	
	

	3.BandInfoEUTRA
	
	maxBands
	

	4.interFreqBandList
	
	
	

	5.InterFreqBandInfo
	
	MaxBands
	

	6. interFreqNeedForGaps
	
	1
	BOOLEAN

	4.interRAT-BandList
	
	
	

	5. interRAT-BandInfo
	
	MaxBands
	

	6.interFreqNeedForGaps 
	
	1
	BOOLEAN

	1. featureGroupIndicators
	OPTIONAL
	1
	BIT STRING (SIZE (32))

	1. interRAT-Parameters
	
	
	

	2. IRAT-ParametersUTRA-FDD
	OPTIONAL
	
	

	3. SupportedBandListUTRA-FDD
	
	
	

	4. SupportedBandUTRA-FDD
	
	MaxBands
	ENUMERATED { bandI, bandII,..}

	2. IRAT-ParametersUTRA-TDD128
	OPTIONAL
	
	

	3. supportedBandListUTRA-TDD128
	
	
	

	4. SupportedBandUTRA-TDD128
	
	MaxBands
	ENUMERATED { a, b, c, d, e,..} 

	2.IRAT-ParametersUTRA-TDD384
	OPTIONAL
	
	

	3.supportedBandListUTRA-TDD384
	
	
	

	4.SupportedBandUTRA-TDD384
	
	MaxBands
	ENUMERATED { a, b, c, d, e,..}

	2. IRAT-ParametersUTRA-TDD768
	OPTIONAL
	
	

	3.supportedBandListUTRA-TDD768
	
	
	

	4.SupportedBandUTRA-TDD768
	
	MaxBands
	ENUMERATED { a, b, c, d, e,..}

	2. IRAT-ParametersGERAN
	OPTIONAL
	
	

	3.supportedBandListGERAN
	
	
	

	4.SupportedBandGERAN
	
	MaxBands
	ENUMERATED { gsm450, gsm480,..}

	3.interRAT-PS-HO-ToGERAN
	
	1
	BOOLEAN

	2.IRAT-ParametersCDMA2000-HRPD
	OPTIONAL
	
	

	3.supportedBandListHRPD
	
	
	

	 4. BandclassCDMA2000
	
	maxCDMA-BandClass
	

	3.tx-ConfigHRPD

	
	1
	ENUMERATED {single, dual}

	3.rx-ConfigHRPD
	
	1
	ENUMERATED {single, dual}

	2.IRAT-ParametersCDMA2000-1XRTT
	OPTIONAL
	
	

	3. supportedBandList1XRTT
	
	
	

	 4. BandclassCDMA2000
	
	maxCDMA-BandClass
	

	3. tx-Config1XRTT

	
	1
	ENUMERATED {single, dual}

	3. rx-Config1XRTT

	
	1
	ENUMERATED {single, dual}

	UE-EUTRA-Capability-v920-IEs
	
	
	

	1. phyLayerParameters-v920
	
	
	

	2. enhancedDualLayerFDD-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	2. enhancedDualLayerTDD-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	1. interRAT-ParametersGERAN-v920
	
	
	

	2. dtm-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	2. e-RedirectionGERAN-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	1. interRAT-ParametersUTRA-v920
	OPTIONAL
	
	

	  2.e-RedirectionUTRA-r9
	
	1
	ENUMERATED {supported}

	1. interRAT-ParametersCDMA2000-v920
	OPTIONAL
	
	

	2.e-CSFB-1XRTT-r9
	
	1
	ENUMERATED {supported}

	2.e-CSFB-ConcPS-Mob1XRTT-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	1. deviceType-r9

	OPTIONAL
	1
	ENUMERATED {noBenFromBatConsumpOpt}

	1. csg-ProximityIndicationParameters-r9
	
	
	

	2.intraFreqProximityIndication-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	2.interFreqProximityIndication-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	2.utran-ProximityIndication-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	1. neighCellSI-AcquisitionParameters-r9
	
	
	

	2.intraFreqSI-AcquisitionForHO-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	2.interFreqSI-AcquisitionForHO-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	2.utran-SI-AcquisitionForHO-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	1.son-Parameters-r9
	
	
	

	2.rach-Report-r9
	OPTIONAL
	1
	ENUMERATED {supported}

	UE-EUTRA-Capability-v1020-IEs
	
	
	

	1.ue-Category-v1020
	OPTIONAL
	1
	INTEGER (6..8)

	1.phyLayerParameters-v1020
	OPTIONAL
	
	

	2.twoAntennaPortsForPUCCH-r10
	
	1
	ENUMERATED {supported}

	2.tm9-With-8Tx-FDD-r10
	
	1
	ENUMERATED {supported}

	2.pmi-Disabling-r10
	
	1
	ENUMERATED {supported}

	2.crossCarrierScheduling-r10
	
	1
	ENUMERATED {supported}

	2.simultaneousPUCCH-PUSCH-r10
	
	1
	ENUMERATED {supported}

	2.multiClusterPUSCH-WithinCC-r10
	
	1
	ENUMERATED {supported}

	2.nonContiguousUL-RA-WithinCC-List-r10
	
	
	

	3.NonContiguousUL-RA-WithinCC-r10
	
	maxBands
	ENUMERATED {supported}

	1.rf-Parameters-v1020
	OPTIONAL
	
	

	2.supportedBandCombination-r10
	
	
	

	3.BandCombinationParameters-r10
	
	maxBandComb-r10
	

	4.BandParameters-r10
	
	maxSimultaneousBands-r10
	

	5.bandEUTRA-r10
	
	1
	

	    5. bandParametersUL-r10
	
	maxBandwidthClass-r10
	

	6.ca-BandwidthClassUL-r10
	
	1
	ENUMERATED {a, b, c, d, e, f, ...}

	6.supportedMIMO-CapabilityUL-r10
	OPTIONAL
	1
	ENUMERATED {2, 4}

	     5. bandParametersDL-r10
	
	1
	

	6.ca-BandwidthClassUL-r10
	
	1
	ENUMERATED {a, b, c, d, e, f, ...}

	6.supportedMIMO-CapabilityUL-r10
	OPTIONAL
	1
	ENUMERATED {2, 4, 8}

	1. measParameters-v1020
	
	
	

	  2. bandCombinationListEUTRA-r10
	
	
	

	   3. BandInfoEUTRA
	
	maxBandComb-r10
	

	    4.interFreqBandList
	
	
	

	     5.InterFreqBandInfo
	
	maxBands
	

	      6. interFreqNeedForGaps
	
	1
	BOOLEAN

	    4. interRAT-BandList
	OPTIONAL
	
	

	     5. InterRAT-BandInfo
	
	maxBands
	

	      6. interRAT-NeedForGaps
	
	1
	BOOLEAN

	1.featureGroupIndicators-v1020
	OPTIONAL
	1
	BIT STRING (SIZE (32))

	1.interRAT-ParametersCDMA2000-v1020
	OPTIONAL
	
	

	  2. e-CSFB-dual-1XRTT-r10
	
	1
	ENUMERATED {supported}

	1.ue-BasedNetwPerfMeasParameters-r10
	OPTIONAL
	
	

	 2.loggedMeasurementsIdle-r10
	OPTIONAL
	1
	ENUMERATED {supported}

	 2.standaloneGNSS-Location-r10
	OPTIONAL
	1
	ENUMERATED {supported}

	1.interRAT-ParametersUTRA-TDD-v1020
	OPTIONAL
	
	

	2.e-RedirectionUTRA-TDD-r10
	OPTIONAL
	
	ENUMERATED {supported}


A2. Roaming Dual Mode UE: Features Where Separate Reporting is required
<Table A2> Features in the UE-EUTRA-Capability
	
	Can be implemented only in a single mode?
	Can have different IOT testability between modes?

	supportedROHC-Profiles
	
	Yes; Note 2

	maxNumberROHC-ContextSessions
	
	Yes; Note 2

	ue-TxAntennaSelectionSupported
	
	Yes; Note 2

	ue-SpecificRefSigsSupported
	
	Yes; Note 2

	interRAT-PS-HO-ToGERAN
	Yes; Note 1
	Yes; Note 2

	tx-ConfigHRPD

	
	Yes; Note 2

	rx-ConfigHRPD
	
	Yes; Note 2

	tx-Config1XRTT

	
	Yes; Note 2

	rx-Config1XRTT

	
	Yes; Note 2

	enhancedDualLayerFDD-r9
	
	Yes; Note 2

	enhancedDualLayerTDD-r9
	
	Yes; Note 2

	dtm-r9
	
	Yes; Note 2

	e-RedirectionGERAN-r9
	Yes; Note 1
	Yes; Note 2

	e-RedirectionUTRA-r9
	Yes; Note 1
	Yes; Note 2

	e-CSFB-1XRTT-r9
	Yes; Note 1
	Yes; Note 2

	e-CSFB-ConcPS-Mob1XRTT-r9
	Yes; Note 1
	Yes; Note 2

	intraFreqProximityIndication-r9
	
	Yes; Note 2

	interFreqProximityIndication-r9
	
	Yes; Note 2

	utran-ProximityIndication-r9
	
	Yes; Note 2

	intraFreqSI-AcquisitionForHO-r9
	Yes; Note 1
	Yes; Note 2

	interFreqSI-AcquisitionForHO-r9
	Yes; Note 1
	Yes; Note 2

	utran-SI-AcquisitionForHO-r9
	Yes; Note 1
	Yes; Note 2

	rach-Report-r9
	Yes; Note 1
	Yes; Note 2

	twoAntennaPortsForPUCCH-r10
	Yes; Note 1
	Yes; Note 2

	tm9-With-8Tx-FDD-r10
	Yes; Note 1
	Yes; Note 2

	pmi-Disabling-r10
	
	Yes; Note 2

	crossCarrierScheduling-r10
	Yes; Note 1
	Yes; Note 2

	simultaneousPUCCH-PUSCH-r10
	Yes; Note 1
	Yes; Note 2

	multiClusterPUSCH-WithinCC-r10
	Yes; Note 1
	Yes; Note 2

	e-CSFB-dual-1XRTT-r10
	Yes; Note 1
	Yes; Note 2

	loggedMeasurementsIdle-r10
	Yes; Note 1
	Yes; Note 2

	standaloneGNSS-Location-r10
	
	Yes; Note 2

	e-RedirectionUTRA-TDD-r10
	Yes; Note 1
	Yes; Note 2

	Note 1: the mode for roaming may not support this function in UE side.
Note 2: IOT test may not be possible for roaming case (because the feature group is not supported in the roaming network)


<Table A3>  Features in FGIs
	
	Can be implemented only in a single mode?
	Can have different IOT testability between modes?

	featureGroupIndicators
	
	

	1. Intra-subframe frequency hopping for PUSCH etc
	
	Yes; Note 2

	2. Simultaneous CQI and ACK/NACK on PUCCH etc
	
	Yes; Note 2

	3. 5bit RLC UM SN & 7bit PDCP SN
	
	Yes; Note 2

	4. Short DRX cycle
	
	Yes; Note 2

	5. Long DRX cycle + DRX MAC CE
	
	Yes; Note 2

	6. Prioritised bit rate 
	
	Yes; Note 2

	7. RLC UM
	
	Yes; Note 2

	8. E-UTRA to UTRA PS handover
	Yes; Note 1
	Yes; Note 2

	9. E-UTRA to GERAN handover
	Yes; Note 1
	Yes; Note 2

	10. E-UTRA to GERAN Cell change order
	Yes; Note 1
	Yes; Note 2

	11. E-UTRA to 1xRTT CS handover 
	Yes; Note 1
	Yes; Note 2

	12. E-UTRA to HRPD handover
	Yes; Note 1
	Yes; Note 2

	13. Inter-frequency handover (within FDD or TDD)
	
	Yes; Note 2

	14. Measurement reporting event: A4, A5
	
	Yes; Note 2

	15. Measurement reporting event: B1
	Yes; Note 1
	Yes; Note 2

	16. non-ANR related periodical measurement 
	
	Yes; Note 2

	17. Periodical measurement for SON/ANR + ANR related intra-f measurement reporting 
	
	Yes; Note 2

	18. ANR related inter-f measurement reporting
	
	Yes; Note 2

	19. ANR related inter-RAT measurement reporting
	
	Yes; Note 2

	20. SRB1 and SRB2 for DCCH + 8x AM DRB …
	
	Yes; Note 2

	21. Predefined intra- and inter-subframe frequency hopping for PUSCH
	
	Yes; Note 2

	22. UTRAN measurement, reporting
	Yes; Note 1
	Yes; Note 2

	23. GERAN measurement, reporting
	Yes; Note 1
	Yes; Note 2

	24. 1xRTT measurement, reporting
	Yes; Note 1
	Yes; Note 2

	25. (inter-mode) Inter-f measurement and reporting 
	
	Yes; Note 2

	26. HRPD measurement, reporting
	
	Yes; Note 2

	27. E-UTRA to UTRA CS handover
	
	Yes; Note 2

	28. TTI bundling
	
	Yes; Note 2

	29. SPS
	
	Yes; Note 2

	30. Handover between FDD and TDD
	
	Yes; Note 2

	featureGroupIndicators-v1020
	
	Yes; Note 2

	101. DMRS with OCC
	
	Yes; Note 2

	102. Trigger type 1 SRS
	
	Yes; Note 2

	103. PDSCH transmission mode 9…
	
	Yes; Note 2

	104. PDSCH transmission mode 9 for TDD…
	
	Yes; Note 2

	105. Periodic CQI/PMI/RI reporting on PUCCH…
	
	Yes; Note 2

	106. Periodic CQI/PMI/RI/PTI reporting on PUCCH…
	
	Yes; Note 2

	107. Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0..
	
	Yes; Note 2

	108. Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2..
	
	Yes; Note 2

	109. Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 1
	
	Yes; Note 2

	110. Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 2
	
	Yes; Note 2

	111. Measurement reporting trigger Event A6
	
	Yes; Note 2

	112. SCell addition within the Handover to EUTRA procedure
	Yes; Note 3
	Yes; Note 2

	113. Trigger type 0 SRS (periodic SRS) transmission on X Serving Cells
	Yes; Note 3
	Yes; Note 2

	114. Reporting of both UTRA CPICH RSCP and Ec/N0 in a Measurement Report
	
	Yes; Note 2

	115. time domain ICIC RLM/RRM measurement subframe restriction for the serving cell
	Yes; Note 4
	Yes; Note 2

	116. Relative transmit phase continuity for spatial multiplexing in UL
	
	Yes; Note 2

	Note 3: UE may not be implemented with carrier aggregation for roaming

Note 4: UE may not be implemented with ICIC for roaming


A3. Basic/Full Dual Mode UE: Features Where Separate Reporting is required
In general, we assume if UE is designed as basic/full dual mode UE its home network is also dual mode network. Hence IOT testability should be available for both modes.

<Table A4> Features in the UE-EUTRA-Capability

	
	Can be implemented only in a single mode?
	Can have different IOT testability between modes?

	supportedROHC-Profiles
	
	

	maxNumberROHC-ContextSessions
	
	

	ue-TxAntennaSelectionSupported
	
	

	ue-SpecificRefSigsSupported
	
	

	interRAT-PS-HO-ToGERAN
	Yes; Note 5
	Yes; Note 6

	tx-ConfigHRPD

	
	

	rx-ConfigHRPD
	
	

	tx-Config1XRTT

	
	

	rx-Config1XRTT

	
	

	enhancedDualLayerFDD-r9
	
	

	enhancedDualLayerTDD-r9
	
	

	dtm-r9
	
	

	e-RedirectionGERAN-r9
	Yes; Note 5
	Yes; Note 6

	e-RedirectionUTRA-r9
	Yes; Note 5
	Yes; Note 6

	e-CSFB-1XRTT-r9
	Yes; Note 5
	Yes; Note 6

	e-CSFB-ConcPS-Mob1XRTT-r9
	Yes; Note 5
	Yes; Note 6

	intraFreqProximityIndication-r9
	
	

	interFreqProximityIndication-r9
	
	

	utran-ProximityIndication-r9
	
	

	intraFreqSI-AcquisitionForHO-r9
	Yes; Note 5
	Yes; Note 6

	interFreqSI-AcquisitionForHO-r9
	Yes; Note 5
	Yes; Note 6

	utran-SI-AcquisitionForHO-r9
	Yes; Note 5
	Yes; Note 6

	rach-Report-r9
	Yes; Note 5
	Yes; Note 6

	twoAntennaPortsForPUCCH-r10
	Yes; Note 5
	Yes; Note 6

	tm9-With-8Tx-FDD-r10
	Yes; Note 5
	Yes; Note 6

	pmi-Disabling-r10
	
	

	crossCarrierScheduling-r10
	Yes; Note 5
	Yes; Note 6

	simultaneousPUCCH-PUSCH-r10
	Yes; Note 5
	Yes; Note 6

	multiClusterPUSCH-WithinCC-r10
	Yes; Note 5
	Yes; Note 6

	e-CSFB-dual-1XRTT-r10
	Yes; Note 5
	Yes; Note 6

	loggedMeasurementsIdle-r10
	Yes; Note 5
	Yes; Note 6

	standaloneGNSS-Location-r10
	
	

	e-RedirectionUTRA-TDD-r10
	Yes; Note 5
	Yes; Note 6

	Note 5: The mode for offload may not support this function

Note 6: If a function is not supported in a mode, IOT test is not possible in the mode. 


<Table A5> Features in FGIs
	
	Can be implemented only in a single mode?
	Can have different IOT testability between modes?

	featureGroupIndicators
	
	

	1. Intra-subframe frequency hopping for PUSCH etc
	
	

	2. Simultaneous CQI and ACK/NACK on PUCCH etc
	
	

	3. 5bit RLC UM SN & 7bit PDCP SN
	
	

	4. Short DRX cycle
	
	

	5. Long DRX cycle + DRX MAC CE
	
	

	6. Prioritised bit rate 
	
	

	7. RLC UM
	
	

	8. E-UTRA to UTRA PS handover
	Yes; Note 5
	Yes; Note 6

	9. E-UTRA to GERAN handover
	Yes; Note 5
	Yes; Note 6

	10. E-UTRA to GERAN Cell change order
	Yes; Note 5
	Yes; Note 6

	11. E-UTRA to 1xRTT CS handover 
	Yes; Note 5
	Yes; Note 6

	12. E-UTRA to HRPD handover
	Yes; Note 5
	Yes; Note 6

	13. Inter-frequency handover (within FDD or TDD)
	
	

	14. Measurement reporting event: A4, A5
	
	

	15. Measurement reporting event: B1
	Yes; Note 5
	Yes; Note 6

	16. non-ANR related periodical measurement 
	
	

	17. Periodical measurement for SON/ANR + ANR related intra-f measurement reporting 
	
	

	18. ANR related inter-f measurement reporting
	
	

	19. ANR related inter-RAT measurement reporting
	
	

	20. SRB1 and SRB2 for DCCH + 8x AM DRB …
	
	

	21. Predefined intra- and inter-subframe frequency hopping for PUSCH
	
	

	22. UTRAN measurement, reporting
	Yes; Note 5
	Yes; Note 6

	23. GERAN measurement, reporting
	Yes; Note 5
	Yes; Note 6

	24. 1xRTT measurement, reporting
	Yes; Note 5
	Yes; Note 6

	25. (inter-mode) Inter-f measurement and reporting 
	
	

	26. HRPD measurement, reporting
	
	

	27. E-UTRA to UTRA CS handover
	
	

	28. TTI bundling
	Yes; Note 5
	Yes; Note 6

	29. SPS
	Yes; Note 5
	Yes; Note 6

	30. Handover between FDD and TDD
	
	

	featureGroupIndicators-v1020
	
	

	101. DMRS with OCC
	
	

	102. Trigger type 1 SRS
	
	

	103. PDSCH transmission mode 9…
	
	

	104. PDSCH transmission mode 9 for TDD…
	
	

	105. Periodic CQI/PMI/RI reporting on PUCCH…
	
	

	106. Periodic CQI/PMI/RI/PTI reporting on PUCCH…
	
	

	107. Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0..
	
	

	108. Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2..
	
	

	109. Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 1
	
	

	110. Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 2
	
	

	111. Measurement reporting trigger Event A6
	
	

	112. SCell addition within the Handover to EUTRA procedure
	Yes; Note 7 
	Yes; Note 6

	113. Trigger type 0 SRS (periodic SRS) transmission on X Serving Cells
	Yes; Note 7
	Yes; Note 6

	114. Reporting of both UTRA CPICH RSCP and Ec/N0 in a Measurement Report
	
	

	115. time domain ICIC RLM/RRM measurement subframe restriction for the serving cell
	Yes; Note 8
	Yes; Note 6

	116. Relative transmit phase continuity for spatial multiplexing in UL
	
	

	Note 7 UE may be implemented with carrier aggregation only for a single mode

Note 8 UE may be implemented with ICIC only for a single mode


A4. Solution 0: Smart Implementation
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· When UE capability Enquiry is received, UE reports UE-EUTRA-Capability-FDD 1 in FDD network and UE-EUTRA-Capability-TDD 1 in TDD network.

· UE-EUTRA-Capability-xDD1 contains following information

· Optional features supported/IOTed in xDD network

· FGIs representing IOT in xDD network

· xDD bands and xDD band combinations

· FGI bit 25 and 30 set to ‘No’
<Table A6> UE-EUTRA-Capability-FDD1 & -TDD1
	
	UE-EUTRA-Capability-FDD1
	UE-EUTRA-Capability-TDD1

	accessStratumRelease
	Common

	ue-Category
	Common

	pdcp-Parameters
	Common

	phyLayerParameters
ue-TxAntennaSelectionSupported
ue-SpecificRefSigsSupported
	‘Yes’ if supported and IOT tested in FDD 
	‘Yes’ if supported and IOT tested in TDD

	rf-Parameters
	Supported FDD bands
	Supported TDD bands

	measParameters
	‘BandInfoEUTRA’ only for FDD bands
	‘BandInfoEUTRA’ only for TDD bands

	featureGroupIndicators
	REL-8 FGIs according to IOT test in FDD  
	REL-8 FGIs according to IOT test in TDD

	interRAT-Parameters (band lists)
	Common

	interRAT-Parameters (optional features)

 interRAT-PS-HO-ToGERAN
…
	‘Yes’ if supported and IOT tested in FDD 
	‘Yes’ if supported and IOT tested in TDD

	phyLayerParameters-v920
 enhancedDualLayerFDD-r9
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersGERAN-v920
 dtm-r9
…
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersUTRA-v920
 e-RedirectionUTRA-r9
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersCDMA2000-v920
 e-CSFB-1XRTT-r9
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	deviceType-r9
	Same

	csg-ProximityIndicationParameters-r9
 intraFreqProximityIndication-r9
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	neighCellSI-AcquisitionParameters-r9
 intraFreqSI-AcquisitionForHO-r9
…
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	son-Parameters-r9
 rach-Report-r9
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	ue-Category-v1020
	May have different value e.g. if carrier aggregation is supported only in a single mode

	phyLayerParameters-v1020
 twoAntennaPortsForPUCCH-r10
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	rf-Parameters-v1020
	Supported FDD band combinations
	Supported TDD band combinations

	measParameters-v1020
	‘BandInfoEUTRA’ only for FDD band combinations
	‘BandInfoEUTRA’ only for TDD band combinations

	featureGroupIndicators-v1020
	REL-10 FGIs according to IOT test in FDD  
	REL-10 FGIs according to IOT test in TDD

	interRAT-ParametersCDMA2000-v1020
 e-CSFB-dual-1XRTT-r10
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	ue-BasedNetwPerfMeasParameters-r10
 loggedMeasurementsIdle-r10
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersUTRA-TDD-v1020
 e-RedirectionUTRA-TDD-r10
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD


A5. Solution 1: NAS based solution
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· When UE capability Enquiry is received, UE reports UE-EUTRA-Capability-FDD2 in FDD network and UE-EUTRA-Capability-TDD2 in TDD network.

· UE-EUTRA-Capability-xDD2 contains following information

· Optional features supported/IOTed in xDD network

· FGIs representing IOT in xDD network

· xDD bands, yDD bands, xDD band combinations, yDD band combinations 

· FGI bit 30 set to ‘No’
<Table A7> UE-EUTRA-Capability-FDD2 & -TDD2
	
	UE-EUTRA-Capability-FDD2
	UE-EUTRA-Capability-TDD2

	accessStratumRelease
	Common

	ue-Category
	Common

	pdcp-Parameters
	Common

	phyLayerParameters
ue-TxAntennaSelectionSupported
ue-SpecificRefSigsSupported
	‘Yes’ if supported and IOT tested in FDD 
	‘Yes’ if supported and IOT tested in TDD

	rf-Parameters
	Supported FDD bands & TDD bands

	measParameters
	‘BandInfoEUTRA’ for FDD bands & TDD bands

	featureGroupIndicators
	REL-8 FGIs according to IOT test in FDD  
	REL-8 FGIs according to IOT test in TDD

	interRAT-Parameters (band lists)
	Common

	interRAT-Parameters (optional features)

 interRAT-PS-HO-ToGERAN
…
	‘Yes’ if supported and IOT tested in FDD 
	‘Yes’ if supported and IOT tested in TDD

	phyLayerParameters-v920
 enhancedDualLayerFDD-r9
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersGERAN-v920
 dtm-r9
…
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersUTRA-v920
 e-RedirectionUTRA-r9
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersCDMA2000-v920
 e-CSFB-1XRTT-r9
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	deviceType-r9
	Same

	csg-ProximityIndicationParameters-r9
 intraFreqProximityIndication-r9
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	neighCellSI-AcquisitionParameters-r9
 intraFreqSI-AcquisitionForHO-r9
…
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	son-Parameters-r9
 rach-Report-r9
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	ue-Category-v1020
	May have different value e.g. if carrier aggregation is supported only in a single mode

	phyLayerParameters-v1020
 twoAntennaPortsForPUCCH-r10
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	rf-Parameters-v1020
	Supported FDD band combinations & TDD band combinations

	measParameters-v1020
	‘BandInfoEUTRA’ for FDD band combinations and TDD band combinations

	featureGroupIndicators-v1020
	REL-10 FGIs according to IOT test in FDD  
	REL-10 FGIs according to IOT test in TDD

	interRAT-ParametersCDMA2000-v1020
 e-CSFB-dual-1XRTT-r10
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	ue-BasedNetwPerfMeasParameters-r10
 loggedMeasurementsIdle-r10
 …
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD

	interRAT-ParametersUTRA-TDD-v1020
 e-RedirectionUTRA-TDD-r10
	‘Yes’ if supported and IOT tested in FDD
	‘Yes’ if supported and IOT tested in TDD


A6. Solution 2: Common and minimum capability
· No specification changes.
· Features marked with ‘Yes’ in table A2 and A3 are prone to capability downgrade in case of roaming dual mode UE. 
· Features marked with ‘Yes’ in table A4 and A5 are prone to capability downgrade in case of basi/full dual mode UE. 

A7. Solution 3: Two capability sets
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· When UE capability Enquiry is received, UE reports UE-EUTRA-Capability-FDD1 and UE-EUTRA-Capability-TDD2 in FDD network; UE-EUTRA-Capability-TDD1 and UE-EUTRA-Capability-FDD2 in TDD network 

· FGI bit 25 and 30 in UE-EUTRA-Capability-xDD1 set to ‘No’; FGI bit 25 and 30 in UE-EUTRA-Capability-xDD2 set to ‘Yes’
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