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1. Introduction
TS 36.331 provides the necessary signalling to support mobility between E-UTRA FDD and E-UTRA TDD, and TS 36.133 provides core requirement specifications supporting many E-UTRA mobility scenarios, including between E-UTRA duplex modes and E-UTRA to other RATs. However Appendix A of TS 36.133 is missing a number of RRM test cases, for which core requirements are defined. 

As discussed further in this document, the following mobility scenarios are not covered by the test cases currently defined:

· E-UTRA TDD to E-UTRA FDD

· E-UTRA FDD to E-UTRA TDD

· E-UTRA TDD to HRPD

· E-UTRA TDD to 1xRTT

Yet E-UTRA TDD to GSM and UTRA TDD are covered, and UTRA FDD is partially covered.

As a result the corresponding RRM TCs in TS 36.521-3 are also missing. This includes test cases for cell reselection, handover and measurements to support handover.

It is proposed that RAN4 study the aspect of missing RRM test cases and develop test cases as appropriate. This will enable RAN5 to subsequently complete the corresponding work in TS 36.521-3.

2.
Motivation for developing test cases

As LTE FDD and LTE TDD are going to be deployed in the same geographic region in many parts of the world, it is highly likely that mobility support across duplex modes, as supported by the core specification, will be required, just as it will equally be required across RATs and E-UTRA bands. 

In particular, a number of operators in Europe own spectrum for LTE FDD as well as LTE TDD and deployments of both technologies are planned, hence mobility cases may arise that require UE support. In addition, in the US a number of operators have deployed, or have announced plans to deploy, LTE FDD networks and Clearwire has announced its intention to deploy an LTE TDD network in Band 41 to provide offload of capacity for those LTE FDD operators in areas where network capacity is limited. As the US also has a number of 1xRTT and HRPD networks, support of LTE TDD to HRPD and 1xRTT may also be required.

It is therefore proposed that RAN4 first address the missing TCs in TS 36.133 by developing them and adding through CRs to Release 8, 9 and 10 specifications. Back dating to Release 8 in RAN4 should be possible as the core requirements already exist in Release 8 and do not require changing; all that is required is clarification of how the core requirement will be tested. 

Changing Release 8 (as well as 9 and 10) will then enable RAN5 to develop the missing RRM conformance test cases in Release 9 of TS 36.521-3.

3.
Core specification support

Release 8 of TS 36.331 provides all of the necessary messaging to support E-UTRA mobility between duplex modes, and also between E-UTRA TDD and other RATs.

In addition, in Release 8 of TS 36.331 FGI bits are defined to enable a UE to indicate which intra-RAT and inter-RAT mobility features it supports, including FGI bit 30 that enables a UE to indicate support for “Handover between FDD and TDD” and bit 25 that enables a UE to indicate it supports the necessary measurements of TDD bands while in FDD mode and FDD bands while in TDD mode.

In the normative Appendix B.1 of TS 36.331 it is specified that if all functionalities for a feature group have been implemented and tested, the UE shall set the relevant bit as one, otherwise it shall be set to zero. 

It is stated that there is a special case for bit 30 in that in Release 8, while the bit is available for use by the UE, it shall never be mandated for the UE to set it to 1. Therefore a UE supporting FDD and TDD bands can set or not set this bit depending on whether handover features are supported and tested.  

As it is possible for a dual mode UE to indicate in Release 8 that it does support handover between FDD and TDD, and that in doing so this is indicating that the UE has implemented the feature and been tested, it seems logical that associated tests to enable testing should be available in Release 8. These tests should only be required if a dual mode UE sets this bit to one, otherwise it should be assumed that the dual mode UE does not support handover between bands of different duplex mode. Two examples that provide some precedent for supporting FDD/TDD handover testing in RAN5 specifications are the test cases in section 8.2.4.10 and 13.4.1.3 of TS 36.523-1. 
In addition to support in TS 36.331, the core requirements for all the missing scenarios are also specified in Release 8 of TS 36.133, as summarized in Table 3-1.

Table 3-1. Reference to E-UTRA TDD mobility core requirements that are missing test case specifications

	Mobility scenario
	Core requirement reference (TS 36.133)
	Comment

	E-UTRA TDD – E-UTRA FDD
	Section 4.2.2.4 (Reselection)

Section 5.2.2.3 (Handover)

Section 8.1.2.3.3, 8.1.2.3.6 (Measurements)
	Reselection core requirements are not E-UTRA duplex mode specific 

	E-UTRA FDD – E-UTRA TDD
	Section 4.2.2.4 (Reselection)

Section 5.2.2.2 (Handover)

Section 8.1.2.3.4, 8.1.2.3.8 (Measurements)
	Reselection core requirements are not E-UTRA duplex mode specific

	E-UTRA TDD – HRPD
	Section 4.2.2.5.4 (Reselection)

Section 5.4.1 (Handover)

Section 8.1.2.4.12 (Measurements)
	Core requirements are not E-UTRA duplex mode specific

	E-UTRA TDD – 1xRTT
	Section 4.2.2.5.5 (Reselection)

Section 5.4.2 (Handover)

Section 8.1.2.4.10, 8.1.2.4.16 (Measurements)
	Core requirements are not E-UTRA duplex mode specific


4.
Overview of changes required 
The sections and test cases requiring specification in TS 36.133 are summarized in Table 4-1.

Table 4-1. Proposed additional E-UTRA RRM test cases
	Test case type
	Test case

	E-UTRAN RRC_IDLE mobility [1]
	A.4.2.4 E-UTRAN FDD – TDD Inter frequency case

A.4.2.5 E-UTRAN TDD – FDD Inter frequency case

A.4.5.2 E-UTRAN TDD – HRPD

A.4.6.2 E-UTRAN TDD – cdma2000 1X

	E-UTRAN RRC Re-establishment [3]
	A.6.1.5 E-UTRAN FDD – TDD Inter-frequency  RRC Re-establishment 
A.6.1.6 E-UTRAN TDD – FDD Inter-frequency  RRC re-establishment 

	E-UTRAN RRC_CONNECTED mobility [2]
	A.5.1.7 E-UTRAN FDD – TDD Inter frequency handover

A.5.1.8 E-UTRAN TDD – FDD Inter frequency handover 

A.5.1.9 E-UTRAN FDD – TDD Inter frequency handover; Unknown Target cell

A.5.1.10 E-UTRAN TDD – FDD Inter frequency handover; Unknown Target cell 

A.5.3.5 E-UTRAN TDD – HRPD Handover

A.5.3.6 E-UTRAN TDD – cdma2000 1X Handover

A.5.3.7 E-UTRAN TDD – HRPD Handover; Unknown Target Cell

A.5.3.8 E-UTRAN TDD – cdma2000 1X Handover; Unknown Target Cell

	Measurements (E-UTRA including multiple layers) [4]
	A.8.11.7 E-UTRAN TDD – E-UTRAN FDD and E-UTRAN FDD Inter-frequency event triggered reporting under fading propagation conditions

A.8.11.8 E-UTRAN FDD – E-UTRAN TDD and E-UTRAN TDD Inter-frequency event triggered reporting under fading propagation conditions

A.8.11.9 E-UTRAN TDD – E-UTRAN FDD Inter-frequency and UTRAN FDD event triggered reporting under fading propagation conditions

A.8.11.10 E-UTRAN FDD – E-UTRAN TDD Inter-frequency and UTRAN TDD event triggered reporting under fading propagation conditions
A.8.14 E-UTRAN TDD – FDD Inter frequency Measurements

A.8.14.1 E-UTRAN TDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells

A.8.14.2 E-UTRAN TDD-FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells

A.8.14.3 E-UTRAN TDD-FDD inter-frequency event triggered reporting under AWGN propagation conditions in asynchronous cells with DRX when L3 filtering is used

A.8.14.4 E-UTRAN TDD - FDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps

A.8.14.5 E-UTRAN TDD - FDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX
A.8.15 E-UTRAN FDD – TDD Inter frequency Measurements

A.8.15.1 E-UTRAN FDD-TDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells

A.8.15.2 E-UTRAN FDD-TDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells

A.8.15.3 E-UTRAN FDD-TDD inter-frequency event triggered reporting under AWGN propagation conditions in asynchronous cells with DRX when L3 filtering is used

A.8.15.4 E-UTRAN FDD - TDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps

A.8.15.5 E-UTRAN FDD - TDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps with DRX

	Measurement performance 

(RSRP & RSRQ) [5]
	A.9.1.5 TDD – FDD Inter frequency case

A.9.1.6 FDD – TDD inter frequency case

A.9.2.5 TDD – FDD Inter frequency case

A.9.2.6 FDD – TDD inter frequency case

	Measurements (inter RAT)
	A.8.6.3 E-UTRAN TDD-UTRAN FDD event triggered reporting when DRX is used under fading propagation conditions  
A.8.16 E-UTRAN TDD – HRPD Measurements

A.8.16.1 E-UTRAN TDD-HRPD event triggered reporting under fading propagation conditions
A.8.16.2 E-UTRAN TDD-HRPD event triggered reporting when DRX is used under fading propagation conditions  
A.8.17 E-UTRAN TDD – CDMA2000 1X Measurements

A.8.17.1 E-UTRAN TDD – CDMA2000 1X event triggered reporting under fading propagation conditions
A.8.17.2  E-UTRAN TDD – CDMA2000 1X event triggered reporting when DRX is used under fading propagation conditions


Note: new sections to TS 36.133 are shown in italics, sections not in italics are blank in the specification

A CR package to Release 10 of TS 36.133 is provided in [1-5] that provides all of the missing TCs except for those identified as missing for inter-RAT measurements. The relation between CR and test case group is indicated by reference in the table. In addition CRs to Release 8 and 9 will be provided once the Release 10 CR is agreed.
Note that it is not proposed to develop TCs to support RSTD measurements across duplex modes, even though the requirements are defined. It is expected that the missing HRPD/1xRTT measurement would be developed if they are developed for E-UTRA FDD and a need is identified for E-UTRA TDD. The missing UTRA measurement test case may be developed if a need is identified.
5.
Conclusion
As there is an identified need for supporting the missing E-UTRA TDD mobility scenarios, all core requirements are already in place in Release 8, and RAN 5 has even developed some protocol test case support, it is proposed that RAN4 discuss the proposal to add the missing RRM test cases in TS 36.133. 
This will then enable RAN5 to add support for the corresponding RRM test cases in TS 36.523-1.
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