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1 Introduction

The report captures e-mail discussion on FGI bit handling for FDD/TDD dual mode UE with the aim to produce consensus based way-forward.

Following points are discussed. The due date is October 3rd, midnight Pacific;

0. Whether separate IOT tests (both for FDD and for TDD) are required for a feature group transparent to FDD/TDD mode; 
1. Whether a mechanism to separate FDD FGI and TDD FGI is required;

2. If the answer to the first question is yes, what kind of mechanism should be adopted?
3. Which feature groups are subjected to separate reporting?
4. From which release the mechanism should be adopted?

2 Discussion 
Issue 0: Whether separate IOT tests are required for a feature group transparent to FDD/TDD mode

IOT test is non-standardized process hence it may not be easy to have a common view on issue 0. However it would still be worthy of trying to see whether a consensus can be made because the severity of the blocking problem (i.e FGI for a feature is set to 0 because it is not tested in the other mode) is very much depending on this issue. 

To help the discussion, let’s consider followings as examples for feature groups transparent to FDD/TDD mode.

· FGI 3: 5bit RLC UM SN, 7bit PDCP SN
· FGI 6: Prioritised bit rate
· FGI 7: RLC UM
· FGI 8: EUTRA RRC_CONNECTED to UTRA CELL_DCH PS handover
· FGI 20: SRB1 and SRB2 for DCCH + 8x AM DRB etc

· FGI 22: UTRAN measurement, reporting and measurement reporting event B2…
We choose above feature groups that are either 100 % transparent in functional point of view or standing for each of mobility case. 

Companies are invited to provide their views on issue 0.

Issue 0: Whether separate IOT tests are required for a feature group transparent to FDD/TDD mode?

	Company
	Comments
	View

	Samsung
	IOT test is the cooperative process involving all the layers up to the layer of the tested feature, Taking RLC UM as an example, RLC UM test is not an isolated one testing RLC UM alone but rather compound one testing RLC UM running on top of MAC and PHY. 

Since FDD PHY and TDD PHY are very different, we believe IOT test for feature groups even quite transparent to FDD/TDD mode but belonging to the upper layer than PHY shall be tested separately both over the FDD PHY and over the TDD PHY.
	Yes

	Renesas Mobile Europe
	We agree with Samsung: If the tests are done separately, there is no risk of having UE report features that it may not fully support, or for UE reporting less FGIs than it does support due to not splitting the TDD and FDD IOT testing.
	Yes

	NokiaSiemensNetworks/Nokia Corporation
	IOT test opportunity may be different depending on the feature and we expect this is only the case for lower layer, where there may be some differences in the implementation due to timing differences in the TDD and FDD systems. But we don’t think that there is reason to have different IOT environment for upper layer features which will be common regardless of mode where it is applied. However, for the simplicity of handling the FGI IE, we also think it is good to duplicate whole FGIs for FDD and TDD.
	Yes

	LGE
	Though some features are common for both FDD and TDD, separate testing will be good to remove dependencies between FDD and TDD features. Moreover, we agree with NSN that splitting whole FGI will simplify the handling of the FGI.
	Yes

	CMCC
	The availability of IOT testing environment for the feature groups transparent to FDD/TDD mode (e.g. listed above) is mainly depending on the implementation of basic feature of both FDD and TDD, instead of the ones indicated by other FGI bits. Since all the basic features shall be supported for a dual mode terminal, there will be no difference for test procedure considering the features transparent to FDD and TDD. So it is unnecessary to separate IOT tests for a feature group transparent to FDD/TDD mode.
	No

	CATT
	For Rel-8 FGIs, as they are mandatory features for both FDD and TDD, for some common features, we think they could be transparent to   FDD and TDD modes, such as FGIs listed above. For some features that maybe different requirements for FDD and TDD, such as inter-RAT handover, could be tested separately.
	Not sure

	ZTE
	Considering the features list above are common and basic for both FDD and TDD, and it is not likey that a UE support dual mode without implimentation of these features, we think it is unnecessary to separate IOT tests for a feature group transparent to FDD/TDD mode.
	No

	Huawei
	For the feature groups transparent to FDD/TDD mode, we can not see the benefit to have different test procedure. 
	No

	Qualcomm Incorporated
	We agree with Samsung and Renesas. The IOT Test opportunities may be different for all the features (lower layers, upper layers, mandatory with FGI, and optional features). 
	Yes

	Motorola Mobility
	We support the need for separate IOT tests for feature groups transparent to FDD/TDD operation.
	Yes

	NTT DOCOMO, INC.
	For the above listed features / protocol layers, whether L1 is FDD or TDD seems to be transparent. However, in general, IOT should be performed inclusive of the lower layer configurations, and separate IOT should be performed for these features / protocol layers for FDD and TDD. In principle, NWs/UEs having only IOTed these features in TDD mode should not declare that they have been IOTed also for FDD, and vice versa.
	Yes

	Intel Corporation
	Although many features are common to FDD and TDD, we support having separate FGIs for FDD and TDD in order to avoid dependency of IOT test opportunity between FDD and TDD.
	Yes

	MediaTek
	We support the need for separate IOT tests for feature groups transparent to FDD/TDD operation.
	Yes


Issue 1: Whether a mechanism to separate FDD FGI and TDD FGI is required 

Companies are invited to provide their views on issue 1.

	Company
	Comments
	View

	Samsung
	In our view almost all the FGs need to be tested separately. In addition, testability may be quite different between modes. With them taken into consideration, FDD FGI and TDD FGI shall be reported independently.
	Yes

	Renesas Mobile Europe
	We think it would be beneficial to allow separate testing for TDD and FDD. 
	Yes

	NokiaSiemensNetworks/Nokia Corporation
	As indicated at Issue0, we prefer duplicating FGI for FDD and TDD.
	Yes

	LGE
	Yes, it is required.
	Yes

	CMCC
	Firstly, we would like to discuss the scenarios that separating FDD/TDD FGI is required. According to previous discussion, it seems in a single mode network, a "UE implementation option", i.e. UE only uploading capabilities applicable to the mode of the current cell could work. It means that in case of single mode network, anyway different FGI bits for FDD and TDD could be reported, and the UE doesn’t necessarily downgrade the capabilities even if a certain feature is not tested in the other mode. The main benefit for decoupling FDD/TDD FGI is from dual mode network deployments.
Secondly, we understand the main concern of using common FGIs lies in the timing difference of implementing/testing FDD and TDD features. Companies are invited to identify which features are (possibly) encountering the risk of downgrading capabilities if common FGI is used.
We think generally the necessity of decoupling a FGI bit for FDD and TDD is depending on many factors, e.g. progress of implementation/IOT, single or dual mode network, requirement of operators, etc. So far we do not see clear necessity of decoupling all the FGIs. We should not separate all the features just for the sake of simple handling and not yet clear risk from some specific features. Please note that in the past several years, we always make effort to maintain the commonality of FDD/TDD and keep the specification simple, even with the cost of performance sometimes.
	Conditional  (If necessity of separating a certain FGI is really identified)

	CATT
	Use cases, scenarios and all solutions should be discussed first. 

For example, if handover between FDD and TDD is supported by the dual-mode UE, one possible solution is the UE always report operating mode capability and multiple bands of both FDD and TDD. The network could know it is a dual mode UE and could perform handover according to the FGI bit of FDD and TDD handover, and after that, the network could enquire the UE capability again. Then the UE report the later operating mode capability. If this could work, then we needn’t to add additional capability information of another mode. So perhaps we should discuss what the necessary capability is that the network must know before the handover. If there are some, we could just add these features/capabilities in UL signalling. Else, we may just clarify the UE behaviour about reporting capability.

If only cell reselection between FDD and TDD is supported, then it is not necessary to report both capabilities at the same time. It could only report FDD and TDD supporting bands and operating mode capability if it does not support handover. Allowing the UE report capability without enquiry maybe work.

So perhaps we need some further discussion.
	Seems not very necessary

	ZTE
	For the common features transparent to FDD and TDD, the separating of FGI is not needed. For the other features, the use cases and scenarios are not clear, we suggest having a discussion on a feature by feature basis. If the reason for separating are convinced enough, we will be fine with the separating of some specific features.
	Conditional  (If necessity of separating a certain FGI is really identified)

	Huawei 
	We think it is premature to discuss if the mechanism is needed to support separate FGI bits for FDD/TDD. As we discussed before, it is better to identify which FGI should be supported separately, e.g. due to real different between FDD and TDD. If any issue is identified, then we can discuss solution aspect.
	Conditional  (If necessity of separating a certain FGI is really identified)

	Qualcomm Incorporated
	We believe the UE capabilities, UE release, and the FGIs could be different between FDD and TDD. So we support full flexibility of UE capability signalling to avoid planning issues.
	Yes, but not enough.

	Motorola Mobility
	Yes, a mechanism to separate FDD FGI and TDD FGI is required
	Yes

	NTT DOCOMO, INC.
	If UE vendors can commit to the “UE implementation option” as described by CMCC, then the blocking problem (i.e. FGI for a feature is set to 0 because it is not tested in the other mode), can be avoided.

On the other hand, we are a bit concerned that such commitment by UE vendors is not ensured. In that case (i.e. if such commitment is not ensured), we are afraid that the blocking problem might appear for FDD/TDD dual mode UEs even in single mode NWs, and it seems better to have separate FGI bits for FDD and TDD.

However, as an exception, if there are FGI features for which IOT can be ensured in first TDD deployments (and for which IOT is already possible in existing FDD deployments), then for such FGI features, there may be no need to have separate FGI bits between FDD and TDD.
	Yes

	Intel Corporation
	As indicated in Issue 0, we support having separate FGIs for FDD and TDD.
	Yes

	MediaTek
	We agree in principle with Qualcomm
	Yes


Issue 2: What kind of mechanism should be adopted? 

Two alternatives can be considered.

Alternative 1: Select feature groups subject to separate reporting; only those selected feature groups are reported twice.

Alternative 2: All feature groups are subject to separate reporting; all feature groups are reported twice.

Companies are invited to provide their views on issue 2. 

	Company
	Comments
	View

	Samsung
	If we go for alternative 1, a lot of meeting time/ effort/ offline discussion would be required to build consensus on the set of feature groups to be reported twice. 

We believe almost all feature groups are subject to separate reporting, hence the huge cost paid for selection process would end up with saving a few bit per day (or week?).

In our view alternative 2 is much more feasible approach.
	A2

	Renesas Mobile Europe
	Alternative 2, while probably not optimal, would be the simplest option as it allows full flexibility for the testing effort, and avoids the problems discussed in the text for Issue 0.

Additionally, we would like to discuss whether it would be possible to indicate Rel’8 FGI for TDD and Rel’10 FGI for FDD. This would mean not only FGIs but also UE capability indications.
	A2

	NokiaSiemensNetworks/Nokia Corporation
	As indicated in the previous two issues, we prefer duplicate the whole FGIs for FDD and TDD
	A2

	LGE
	Full separation should be fine.
	A2

	CMCC
	As commented above, we prefer to separate selected feature groups
	A1

	CATT
	Could separate some features which are necessary for the network before handover if the network could enquire capability again. If not considering this case, we agree with CMCC to separate selected feature groups.
	

	ZTE
	As indicated in the previous two issues, we prefer to separate selected feature groups if necessary.
	A1

	Huawei
	As issue1, RAN2 should identify problems firstly.  
	FFS

	Qualcomm Incorporated
	We believe that we need to expand the scope fo the current options, and to explore other alternatives where any of the UE capabilities can be different between the FDD and TDD modes. For example, an Alternative 3 would allow the UE to send the full set of capabilities twice, once for FDD and another time for TDD.
	A3


	Motorola Mobility
	All feature groups are subject to separate reporting; all feature groups are reported twice
	A2

	NTT DOCOMO, INC.
	We consider A2, but possibly with some exception as indicated in our comments for Issue 1.
	A2, but possibly with exception

	Intel Corporation
	As indicated in Issue 0 and Issue 1, we support having separate reporting for all feature groups, in order to avoid the dependency between FDD and TDD IOT test opportunity.
	A2

	MediaTek
	Full separate is fine.
	A2


Issue 3: Which feature groups are subjected to separate reporting?
Companies are invited to provide their views on issue 3. It should be noted that Release 8 FGIs, Release 10 FGIs and optional features need to be considered in this discussion.

	Company
	Comments
	List of FGs for separate reporting

	Samsung
	As commented above, the baseline is all features tested separately. We haven’t identified a feature group to which IOT in a single mode is enough 
	All feature groups in Rel- 8 FGI

All feature groups in Rel-10 FGI

All optional features

	Renesas Mobile Europe
	We agree with Samsung that it would be good to test everything separately.
	All feature groups in Rel- 8 FGI

All feature groups in Rel-10 FGI

All optional features

	NokiaSiemensNetworks/Nokia Corporation
	For optional features, we found only 5 IEs in the UE-EUTRA-Capability are relevant to this discussion.
Ue-Category, featureGroupIndicators, ue-Category-v1020, phyLayerParameters-v1020 and featureGroupIndicators-v1020. 

Please note that other parameters like supporting bands or CA related capability don’t need to be duplicated because the Ies themselves includes FDD and TDD independently. So if we duplicate them just exactly same Ies will be duplicated. Thus just for 5 Ies, duplicating whole UE capability sounds real over-killing. To simplify the signalling, we propose split the IE in the highest level of UE capability signalling.
	All feature groups in Rel- 8 FGI

All feature groups in Rel-10 FGI

In UE-EUTRA-Capability:
ue-Category, featureGroupIndicators, ue-Category-v1020, phyLayerParameters-v1020 and featureGroupIndicators-v1020 



	LGE
	Agree with Samsung.
	All feature groups in Rel- 8 FGI

All feature groups in Rel-10 FGI

All optional features

	CMCC
	As commented above, we could select feature groups subjected to separate reporting based on dual mode market situation.
	Companies are invited to provide list of FGI for separate reporting 

	CATT
	Necessary features and necessary capability for the network to use for FDD and TDD handover.
	Should be FFS.

	ZTE
	Agree with CMCC, only part of the features may need to be separated and more 
iscussion is needed on a feature by feature basis.
	Only part of the features may need to be separated and more 
iscussion is needed on a feature by feature basis.

	Huawei
	As issue1, RAN2 should identify problems firstly.  
	FFS

	Qualcomm Incorporated
	All UE related capabilities and FGIs should be transmitted for each supported mode (FDD and TDD). 
	An easier way to signal any difference with the optional features is to duplicate the UE-EUTRA-Capability for FDD and for TDD.

	Motorola Mobility
	Release 8 FGIs, Release 10 FGIs and optional features
	All optional features; Rel-8 and Rel-10 FGIs

	NTT DOCOMO, INC.
	We think all Rel-8 FGI features, Rel-10 FGI features and optional features should be subject to discussion. However, possibly with some exception for FGI features as commented for Issue 1.
	All feature groups in Rel-8 FGI, possibly with some exception
All feature groups in Rel-10 FGI, possibly with some exception

All optional features

	Intel Corporation
	It would be beneficial to allow separate testing for all feature groups and all optional features.
	All feature groups in Rel- 8 FGI

All feature groups in Rel-10 FGI

All optional features

	MediaTek
	As per Suamsung’s suggestion
	All feature groups in Rel- 8 FGI

All feature groups in Rel-10 FGI

All optional features


Issue 4: From which release the mechanism should be adopted?
In principle, change to release 10 is not impossible if it is really urgent. Hence there are two choices; release 10 onward or release 11 onward. 

Companies are invited to provide their views on issue 2. Other alternatives could be proposed.

	Company
	Comments
	View

	Samsung
	FDD/TDD dual mode UE may come to the market from the earlier release than release 10. We prefer to solve it from Release 10. 
	Release 10

	Renesas Mobile Europe
	We would prefer to solve the issue immediately from Rel’8, with the addition of making it clear in the specifications that this would really only impact dual-mode UEs. 

Rel’10 with magic sentence could also be considered, but this would still cause problems for the Rel’8 dual mode UEs.
	Release 8

	NokiaSiemensNetworks/Nokia Corporation
	As the dual mode market situation is not entirely clear, we are not sure if the Rel-8 implementation is really needed for just in case.  And as especially we are using the extension container, we think Rel-10 solution is probably enough. However we also think this issue deserves more discussion in the meeting. 
	Release 10

	LGE
	If FDD/TDD dual mode UE is already on the market, it would be good to separate the FGIs from the earlier release.
	Release 8

	CMCC
	Since current market situation for dual mode terminal is not very clear, we prefer to start considering decoupling from Rel-10
	Release 10

	CATT
	Could be specified in Rel-10. But if earlier release wants to support, it could be release independent. May discuss further.
	Rel-10

	ZTE
	Considering the current situation for the dual mode market, we prefer Release 10.
	Rel-10

	Huawei
	As issue1, RAN2 should identify problems firstly.  
	FFS

	Qualcomm Incorporated
	We believe the earliest possible enhancement can be introduced in Release 9 terminals.
	Release 9

	Motorola Mobility
	
	Rel-9

	NTT DOCOMO, INC.
	Earliest possible release would be better. But Rel-8 is too late. Rel-10 with magic sentence is preferred at the moment, however, Rel-9 CR may also be considered.
	Release 10

	Intel Corporation
	Although the dual-mode market situation is unclear at this point, it would be better to introduce this in earlier release to avoid potential issues in the future.
	Rel-9 with magic sentence

	MediaTek
	We think the earliest possible enhancement can be introduced in Release 9 terminals.
	Rel-9


Issue 5: Backward compatibility
During the email discussion the following additional issue was also discussed:

Alcatel-Lucent asked about the signalling of the proposed new table for dual mode terminals toward FDD/TDD and dual mode networks and how backward compatibility can be ensured towards single mode networks.  This was identified as an open issue for further discussion.
3 Way-forward
Table below summarizes the opinions on each issue.
	Issues
	Companies view

	ISSUE 0: Whether separate IOT tests are required for a feature group transparent to FDD/TDD mode?
	Yes: 9 
No: 3 
Not sure : 1 

	ISSUE 1: Whether a mechanism to separate FDD FGI and TDD FGI is required
	Yes: 9 
Conditionally yes: 3 
No: 1 

	ISSUE 2: What kind of mechanism should be adopted?
A1: Selected FGs reported twice
A2: All feature groups reported twice
A3: full set of capabilities reported twice
	A1: 2 
A2: 8 
A3: 1 
FFS: 2 

	ISSUE 3: Which feature groups are subjected to separate reporting?
	All feature groups in REL-8 FGI + All feature groups in Rel-10 FGI + all optional features: 7 
All feature groups in REL-8 FGI possibly with some exception + All feature groups in Rel-10 FGI possibly with some exception + all optional features: 1 
All feature groups in REL-8 FGI + All feature groups in Rel-10 FGI + ue-Category(-v1020) + phyLayerParameters-v1020: 1 
FFS : 4 

	ISSUE 4: From which release the mechanism should be adopted?
	Rel-8: 2 
Rel-9: 4 
Rel-10: 6 
FFS: 1 


As seen above, no opinions are driven by absolute majority. It may not be appropriate to produce any CR from this e-mail discussion. However the importance of the issue seems acknowledged by many companies; it is proposed to continue the discussion during the meeting. In progress point of view, it would be helpful to build common understanding at least on issue 0 and issue 1 in this meeting.
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