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1
Introduction
RAN 4 and 5 received a liaison from GTI [1] requesting that RAN4 and 5 consider developing test cases to enhance coverage of E-UTRA inter-mode mobility scenarios.

Discussion has occurred in RAN4 #60b meeting, regarding the introduction of RRM test case support for E-UTRA TDD mobility scenarios, and a consensus has been reached on the Way Forward on RRM test case support for E-UTRA TDD mobility scenarios [2]. 

This contribution proposes to introduce the corresponding missing RRM conformance test case support for E-UTRA TDD mobility scenarios into TS 36.521-3, and also outlines the work plan to introduce them. The work plan is structured in a phased manner similar to its RAN4 counterpart, but lags one meeting cycle behind RAN4’s plan to accommodate the dependency of RAN5 TC on the progress of RAN4.  As such, the work plan will be updated after each RAN4 meeting to reflect the status of RAN4. 
Complementary to this contribution, [3] reviews the protocol test case support for various E-UTRA inter-mode mobility scenarios, and proposes a number of test cases for further development in RAN5. Also, it is worth noting that the proposal to introduce protocol test cases for roaming between E-UTRA FDD and E-UTRA TDD [4] has recently be endorsed in RAN5 #52, and the proposed FDD/TDD roaming protocol test cases are currently being developed by RAN5.
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 RAN5 address the missing RRM conformance test cases in TS 36.521-3 by developing them and adding through CRs to specifications. Back dating to Release 8 in RAN5 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. 

3
Proposed Way Forward
3GPP TS 36.331 provides the necessary signalling to support mobility between FDD and 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 a result the corresponding RRM TCs in TS36.521-3 are also missing. This includes test cases for cell reselection, handover and measurements to support handover.
A phased approach is being taken by RAN4 to introduce test cases into TS 36.133.  Once the changes to TS 36.133 have been agreed in RAN4, then the corresponding RAN5 CR for TS36.521-3 will be drafted. In summary it is expected that test cases complementary to those added to TS 36.133 will be added to TS 36.521-3. Thus, we propose to take a similar phased approach to introduce the missing RRM conformances TCs to TS 36.521-3. A number of TCs are identified as potential area for study in each meeting, and interested companies are encouraged to bring contributions to study and specify the requirements of TCs. It is expected that the introduction of new TCs will be determined on a case by case basis with regard to their usefulness and priority.
More specifically, the proposed timeline for study the addition of new E-UTRA TDD RRM TCs are defined below

· Phase 1 – RAN5 #54 Feb 2012
· 7 TCs in total, consisting of two idle mode FDD-TDD TCs, two FDD-TDD HO TCs, two measurement reporting TCs and one RSRP measurement accuracy TC. 
· Phase 2 – RAN5#55 May 2012
· 7 TCs in total, consisting of one RSRQ measurement accuracy TC, two Re-establishment TCs, four inter-RAT TCs. 
· Phase 3 –  RAN5 #56 Aug 2012 
· 6 remaining measurement TCs in total

The sections and test cases requiring specification in TS 36.521-3 during Phase I study are summarized in Table 3-1.

Table 3-1. Proposed additional E-UTRA RRM conformance test cases for phase I

	Test case type
	Test case

	E-UTRAN RRC_IDLE mobility 
	4.2.4 E-UTRAN FDD – TDD cell re-selection inter frequency case 
4.2.5 E-UTRAN TDD – FDD cell re-selection inter frequency case

	E-UTRAN RRC_CONNECTED mobility 
	5.1.7 E-UTRAN FDD – TDD handover inter frequency case
5.1.8 E-UTRAN TDD – FDD handover Inter frequency case 

	Measurements 
	8.12.1 E-UTRAN TDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells
8.13.1 E-UTRAN FDD-TDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells

	Measurement performance 

(RSRP) 
	9.1.5 FDD – TDD inter frequency RSRP Accuracy


Note: new sections to TS 36.521-3 are shown in italics, sections not in italics are blank in the specification

The sections and test cases requiring specification in TS 36.521-3 during Phase II study are summarized in Table 3-2.

Table 3-2. Proposed additional E-UTRA RRM conformance test cases for phase II

	Test case type
	Test case

	E-UTRAN RRC_IDLE mobility (Inter-RAT) 
	4.5.2 E-UTRAN TDD – HRPD Cell re-selection 
4.6.2 E-UTRAN TDD – cdma2000 1xRTT Cell re-selection selection 

	E-UTRAN RRC Re-establishment 
	6.1.5 E-UTRAN FDD – TDD Inter-frequency  RRC Re-establishment 
6.1.6 E-UTRAN TDD – FDD Inter-frequency  RRC re-establishment 

	E-UTRAN RRC_CONNECTED mobility (Inter-RAT)
	5.3.5 E-UTRAN TDD – HRPD Handover

5.3.6 E-UTRAN TDD – cdma2000 1X Handover

	Measurement performance 

(RSRQ)
	9.2.5 FDD – TDD inter frequency RSRQ Accuracy


The sections and test cases requiring specification in TS 36.521-3 during Phase III study are summarized in Table 3-3.

Table 3-3. Proposed additional E-UTRA RRM conformance test cases for phase III
	Test case type
	Test case

	Measurements 
	8.12.2 E-UTRAN TDD - FDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells
8.12.3 E-UTRAN TDD - FDD Inter-frequency identification of a new CGI of E-UTRA cell using autonomous gaps
8.13.2 E-UTRAN FDD - TDD Inter-frequency event triggered reporting when DRX is used under fading propagation conditions in asynchronous cells

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

	Measurements (inter RAT)
	8.14.1 E-UTRAN TDD-HRPD event triggered reporting under fading propagation conditions 
8.15.1 E-UTRAN TDD – CDMA2000 1X event triggered reporting under fading propagation conditions 


Regarding to the applicability of the new E-UTRA TDD mobility TCs to be added, we propose that RAN5 address the missing TCs in TS 36.521-3 by developing them and adding through CRs to Release 9 specifications. Back dating to Release 8 in RAN5 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. However, it was agreed in RAN4 to send LS to RAN Plenary to seek guidance on back dating to Release 8. Since the next RAN Plenary meeting is in December, the LS will be sent out in RAN4 #61 in November. In the meanwhile, we propose that RAN5 works on developing TCs for Release 9.

4
Summary
It is proposed that RAN5 endorses the introduction of RRM conformance test cases support for E-UTRA TDD mobility scenarios to TS 36.521-3 and the corresponding three phased work plan. 
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