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1.
Introduction
At the past few RAN4 meetings, there were discussions about how to complete the test cases in Annex A of the TS 36.133 [1][2][3][4]. The RRM test cases are important to ensure that the core RRM functionality in TS 36.133 performs as expected. Several aspects have been considered: Work split among companies, prioritisation of test cases, complexity analysis, key parameters requirements, etc. 
In the last RAN4#49 meeting, the Phase 2 work on the RRM test cases was discussed [5] and it was agreed that some form of prioritisation is needed to minimise the development effort and speed up the LTE deployment. So, the question of which tests should use fading conditions was left open for further investigation.

Therefore, this document highlights which test cases are important to perform fading testing, and also tries to align with the views in [6]. 
2.
Discussion
The process of prioritising RRM test cases needs to take the following key aspects into consideration:

1. Good RRM performance in the field

2. Manageable complexity

3. The need to perform fading test if the LTE system design is robust enough
In order to simplify the prioritisation process, the test cases are grouped into several core RRM requirements. Some key requirements are shown in Table 1. 
Table 1: Key RRM test cases fading requirements
	RRM core requirements
	Fading Requirements

	Cell Selection/Re-selection
	Fading test is required for some test cases

	E-UTRAN RRC_CONNECTED State Mobility Handover 
	Fading test is required for some test cases

	RRC Connection Mobility Control
	No fading test needed

	Timing and Signalling Characteristics
	No fading test needed

	UE General Measurements Procedures
	Fading test is required for some test cases

	UE Performance for E-UTRAN Measurements
	Fading test is required for some test cases

	UE Performance for UTRAN Measurements
	Fading test is required for some test cases

	UE Performance for GSM Measurements
	Fading test is required for some test cases

	E-UTRAN Measurement Performance
	Fading test is required for some test cases

	Performance under DRX operation
	Fading test is required for some test cases


The detail of prioritisation of each test case is available in the attached spreadsheet [7]. However, general consensus among companies is needed in order to complete Phase 2 work on time. Furthermore, there are still additional issues that need to be addressed when designing the test cases. Among those are the needs to choose the right fading profile (high speed or low speed scenarios), and the amount of L1/L3 filtering needed to eliminate short-term measurement results fluctuation. 
3.
Conclusion
In this contribution, the RRM test cases have been prioritised such that fading tests are only conducted on certain key test cases. Therefore, to ensure sufficient test case coverage, it is proposed that the attached prioritisation lists are adopted by companies when designing/testing the test cases. 
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																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																							P1, fading


						RAN4 RRM Phase 2 Test Case Prioritisation																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																	P2, fading


																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																							P1, AWGN


			Test Case Phase			Test Case No.			Core Requirements			Test Case			Vodafone			CMCC			Orange			Telecom Italia			TEF/O2			TMO			NTT			Verizon			Additional Comments																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																P2, AWGN


			1			1			Cell Re-selection			E-UTRAN FDD – FDD cell re-selection intra frequency			P1, fading						P1, fading																		Need to include fading if not done already in Phase 1																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																No opinion


			1			2						E-UTRAN TDD – TDD cell re-selection intra frequency			P1, fading			P1, fading																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																					Not relevant


			1			3						E-UTRAN FDD – FDD cell re-selection inter frequency			P2, AWGN						P1, fading																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																																		No need to test


			2			4						E-UTRAN FDD – TDD cell re-selection inter frequency			P2, AWGN


			2			5						E-UTRAN TDD – FDD cell re-selection inter frequency			P2, AWGN


			1			6						E-UTRAN TDD – TDD cell re-selection inter frequency			No opinion			P1, fading


			2			7			E-UTRAN to UTRAN Cell Re-Selection			E-UTRAN FDD – UTRAN FDD cell re-selection			P1, fading						P1, fading


			2			8						E-UTRAN FDD – UTRAN TDD cell re-selection			No opinion


			2			9						E-UTRAN TDD – UTRAN FDD cell re-selection			No opinion


			2			10						E-UTRAN TDD – UTRAN TDD cell re-selection			No opinion			P1, fading


			2			11			E-UTRAN to GSM Cell Re-Selection			E-UTRAN FDD – GSM cell re-selection			P1, fading						P1, fading


			2			12						E-UTRAN TDD – GSM cell re-selection			No opinion			P1, fading


			2			13			E-UTRAN to HRPD Cell Re-Selection			E-UTRAN FDD – HRPD Cell re-selection			No opinion


			2			14			E-UTRAN to cdma200 1xRTT Cell Re-Selection			E-UTRAN FDD – cdma2000 1xRTT Cell re-selection			No opinion


			1			15			E-UTRAN RRC_CONNECTED State Mobility Handover			E-UTRAN FDD – FDD Handover intra frequency (delay)			P1, fading


			1			16						E-UTRAN FDD – FDD Handover inter frequency (delay)			P2, AWGN


			2			17						E-UTRAN FDD – TDD Handover (delay)			P2, AWGN


			2			18						E-UTRAN TDD – FDD Handover (delay)			P2, AWGN


			1			19						E-UTRAN TDD – TDD Handover intra frequency (delay)			No opinion			P1, fading																					Need to include fading if not done already in Phase 1


			1			20						E-UTRAN TDD – FDD Handover inter frequency (delay)			P2, AWGN


			2			21			Handover from E-UTRAN to other RATs			Inter-RAT Handover from E-UTRAN FDD to UTRAN FDD			P1, fading


			2			22						Inter-RAT Handover from E-UTRAN FDD to UTRAN TDD			No opinion


			2			23						Inter-RAT Handover from E-UTRAN TDD to UTRAN FDD			No opinion


			2			24						Inter-RAT Handover from E-UTRAN TDD to UTRAN TDD			No opinion			P1, fading


			2			25			Handover from E-UTRAN to GSM			Inter-RAT Handover from E-UTRAN FDD to GSM			P1, fading


			2			26						Inter-RAT Handover from E-UTRAN TDD to GSM			No opinion			P1, fading


			2			27			Handover from E-UTRAN to non-3GPP RATs			Inter-RAT Handover from E-UTRAN to HRPD			No opinion


			2			28						Inter-RAT Handover from E-UTRAN to cdma2000 1xRTT			No opinion


			2			29			RRC Connection Mobility Control			RRC Re-establishment to E-UTRAN (FDD and TDD)			P1, AWGN


			2			30						Random Access			P1, AWGN


			2			31			Timing and Signalling Characteristics			UE Transmit Timing			P1, AWGN


			2			32						Cell phase synchronization accuracy (TDD)			No opinion			P1, AWGN


			2			33						Synchronization Requirements for E-UTRAN to 1xRTT and HRPD Handovers			No opinion


			2			34						Radio Link Monitoring			P1, fading


						35			UE General Measurements Procedures			E-UTRAN intra frequency measurements


			1			36						E-UTRAN FDD intra frequency measurements			P1, fading																								for both synchronous and asynchronous deployments


			1			37						E-UTRAN TDD intra frequency measurements			No opinion


						38						E-UTRAN inter frequency measurements


			1			39						E-UTRAN FDD - FDD inter frequency measurements			P2, AWGN																								for both synchronous deployment only?


			2			40						E-UTRAN FDD - TDD inter frequency measurements			No opinion


			2			41						E-UTRAN TDD - FDD inter frequency measurements			No opinion


			1			42						E-UTRAN TDD - TDD inter frequency measurements			No opinion


						43						Inter-RAT measurements


			2			44						E-UTRAN FDD – UTRAN FDD measurements			P1, fading


			2			45						E-UTRAN TDD – UTRAN FDD measurements			No opinion


			2			46						E-UTRAN FDD – UTRAN TDD measurements			No opinion


			2			47						E-UTRAN TDD – UTRAN TDD measurements			No opinion


			2			48						E-UTRAN FDD – GSM measurements			P1, fading


			2			49						E-UTRAN TDD – GSM measurements			No opinion


			2			50						E-UTRAN FDD – UTRAN FDD measurements for SON			P1, AWGN


			1			51			UE Performance for E-UTRAN Measurements			RSRP Absolute Accuracy			P1, fading																								Need to include fading if not done already in Phase 1


			1			52						Intra frequency RSRP Relative Accuracy			P1, fading																								Need to include fading if not done already in Phase 1


			1			53						Inter frequency RSRP Relative Accuracy			P1, fading


			1			54						RSRQ Absolute Accuracy			P1, fading																								Need to include fading if not done already in Phase 1


			1			55						Intra frequency RSRQ Relative Accuracy			Not relevant																								Need to include fading if not done already in Phase 1


			1			56						Inter frequency RSRQ Relative Accuracy			P1, fading


			2			57			UE Performance for UTRAN Measurements			UTRAN FDD CPICH Ec/No Absolute Accuracy			P1, fading


			2			58						UTRAN FDD CPICH RSCP Absolute Accuracy			P1, fading


			2			59						UTRAN FDD carrier RSSI Absolute Accuracy			Not relevant


			2			60						UTRAN TDD Measurements			No opinion


			2			61						UTRAN TDD P-CCPCH RSCP			No opinion			P1, fading


			2			62						UTRAN TDD carrier RSSI			No opinion			P1, fading


			2			63			UE Performance for GSM Measurements			GSM carrier RSSI			P1, fading


			2			64						CDMA2000 1x RTT Measurements			No opinion


			2			65			UE Performance for CDMA200 1x Measurements			CDMA2000 1x RTT Pilot Strength			No opinion


			2			66						Received Interference Power			No opinion


			3			67			E-UTRAN Measurement Performance			Correct reporting of intra frequency events when DRX is configured : Verification of cell identification and measurement period			P1, fading


			3			68			Performance under DRX operation			Correct reporting of inter frequency events when DRX is configured : Verification of cell identification and measurement period			No opinion


			3			69						Correct reporting of UTRA FDD events when DRX is configured : Verification of cell identification and measurement period			P1, fading


			3			70						Correct reporting of UTRA TDD events when DRX is configured : Verification of cell identification and measurement period			No opinion


			3			71						Correct reporting of GSM events when DRX is configured : Verification of cell identification and measurement period			P2, AWGN


			3			72						Multiple event monitoring when DRX is configured			No opinion





slling:
what prioritised are of most interest to CMCC. No strong view on the rest of test cases
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						Test Case Prioritisation			Hint


						P1, fading			High priority, apply fading to the test case. Implicitly include AWGN test


						P2, fading			Low priority, apply fading to the test case. Implicitly include AWGN test


						P1, AWGN			High priority, apply AWGN to the test case only. No fading test needed


						P2, AWGN			Low priority, apply AWGN to the test case only. No fading test needed


						No opinion			No strong opinion from operator, up to others to decide


						Not relevant			Of no interest from operator


						No			No need to test at this moment
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															Phase 1 Test cases


															R4-082498			FDD intra-frequency cell search (asynchronous)


															R4-082499			FDD intra-frequency cell search (synchronous)


															R4-082450			TDD intra-frequency cell search (synchronous)


															R4-082501			FDD intra-frequency cell reselection


															R4-082502/R4-082429			TDD intra-frequency cell reselection


															R4-082503			FDD intra-frequency HO delay


															R4-082504			TDD intra-frequency HO delay


															R4-082505			Intra-frequency RSRP accuracy


															R4-082506			Intra-frequency RSRQ accuracy


															R4-082442			FDD-FDD inter-frequency cell reselection


																		TDD-TDD inter-frequency cell reselection


															R4-082303			FDD-FDD inter-frequency cell search (synchronous)


															R4-082514			TDD-TDD inter-frequency cell search (synchronous)


															R4-082304			FDD-FDD inter-frequency HO delay


															R4-082336			TDD-TDD inter-frequency HO delay


															R4-082505			Inter-frequency RSRP accuracy


															R4-082506			Inter-frequency RSRQ accuracy











