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1. Introduction
In RAN4#48, Nokia and Nokia Siemens Networks presented a proposal [1] for the needed E-UTRA RRM test cases. The main basis of this proposal was that broadly similar coverage should be developed for E-UTRA test case coverage as has been achieved for UTRA. Some of the E-UTRA features such as larger DRX cycles mean that some changes are needed, although we proposed that the primary target in broad terms should still be to reach the same coverage level as UTRA RRM testing provides today.

During the discussion in that meeting, it was decided to prioritise 20 test cases (10 E-UTRA FDD and 10 E-UTRA TDD) for phase 1 of the development.

The purpose of this contribution is to consider again the test case list, so that planning of RRM test case development phase 2 can be done in RAN4#49.

2. Discussion

The test case list which was presented in [1] is reproduced below. Aspects which have already been covered in phase 1 are indicated by use of the strikeout font. In addition, we believe the highlighted test cases on event triggered reporting may be partially covered by the cell identification test cases in phase 1 of the work, but that further analysis in this area would be beneficial, since this part of the test case list was previously copied from UTRA without full analysis of the differences
E-UTRA test cases (36.133)

1) LTE intra-frequency reselection test.

2) LTE inter-frequency reselection test to lower priority carrier 

3) LTE inter-frequency reselection test to higher priority carrier 

4) LTE to GSM reselection 

5) LTE to UTRA FDD reselection

6) LTE to UTRA TDD reselection

7) LTE to CDMA 2000 1x reselection

8) LTE to HRPD reselection

9) E-UTRA FDD to E-UTRA TDD reselection


10) LTE intra frequency handover

11) LTE inter frequency handover

12) Handover between LTE FDD and LTE TDD cells

13) LTE to GSM handover

14) LTE to UTRA FDD handover

15) LTE to UTRA TDD handover

16) LTE to CDMA 2000 1x handover

17) LTE to HRPD handover

18) UE Transmit timing

19) Intra frequency : Event triggered reporting in AWGN  propagation conditions

20) Intra frequency :Event triggered reporting of multiple neighbours in AWGN propagation condition

21) Intra frequency :Event triggered reporting of two detectable neighbours in AWGN propagation condition

22) Intra frequency :Correct reporting of neighbours in fading propagation condition

23) Intra frequency :Correct reporting of multiple neighbours in fading propagation condition

24) Interfrequency :Correct reporting of neighbours in AWGN  propagation conditions

25) Interfrequency Correct reporting of neighbours in Fading  propagation conditions:.

26) Interfrequency Correct reporting of neighbours in fading  propagation conditions using gap pattern id #0:

27) GSM measurements Test 1. With BSIC verification required

28) GSM measurements Test 2. Without BSIC verification required

29) UTRA measurements Test

30) Parallel monitoring test case
31) RSRP intra frequency accuracy 

32) RSRP inter frequency accuracy 

33) RSRQ intra frequency accuracy

34) RSRQ inter frequency accuracy

35) GSM carrier RSSI

36) UTRA FDD RSCP

37) UTRA FDD Ec/Io
38)  UTRA TDD PCCPCH RSCP

39) T3xx Timer accuracy?

40) Correct reporting of intra frequency events when DRX is configured 
41) Correct reporting of inter frequency events when DRX is configured 

42) Correct reporting of UTRA FDD events when DRX is configured 

43) Correct reporting of UTRA TDD events when DRX is configured 

44) Correct reporting of GSM events when DRX is configured 
45) Multiple event monitoring when DRX is configured?
UTRA test cases (25.133)

1) Idle mode inter-frequency reselection between a low and a high priority cell : As reselections can be performed in both directions, the proposal is to verify both low to high, and high to low priority reselections

2) Idle mode reselection from UTRA FDD to a lower priority GSM cell

3) Idle mode reselection from UTRA FDD to a lower priority E-UTRA cell

4) Handover from UTRA FDD to E-UTRA carrier

5) Correct reporting of E-UTRA neighbours in AWGN : Cell identification and measurement period requirements

6) E-UTRA RSRP accuracy : Both absolute and relative accuracy requirements are tested in the same test case

7) E-UTRA RSRQ accuracy : Both absolute and relative accuracy requirements are tested in the same test case

3. Measurement event reporting

Test cases highlighted in section 2 are analysed further in this section, since at least for UTRA there might be somewhat different objectives in terms of active set maintenance than would be applicable for E-UTRA. Principally, we would see that the main purpose of RRM tests in this area should be to verify that RRM core requirements are met. Reviewing the main core requirements which should be verified in 36.133 chapter 8, the important requirements are the cell identification and measurement periods for 

· E-UTRA FDD intra frequency (cell identification covered in phase 1 for synchronous and asyncrounous cases)
· E-UTRA TDD intra frequency (cell identification covered in phase 1)
· E-UTRA FDD- FDD inter frequency(cell identification covered in phase 1 for synchronous and asyncrounous cases)
· E-UTRA TDD- TDD inter frequency (cell identification covered in phase 1)
· E-UTRA FDD- TDD inter frequency

· E-UTRA TDD- FDD inter frequency

· E-UTRA FDD - UTRA FDD

· E-UTRA FDD - UTRA TDD

· E-UTRA TDD - UTRA FDD

· E-UTRA TDD - UTRA TDD

· E-UTRA FDD - GSM

· E-UTRA TDD – GSM

· E-UTRA FDD – Multiple frequency / RAT monitoring

· E-UTRA TDD – Multiple frequency / RAT monitoring

Considering, in general terms the methodology for verifying requirements, it could be envisaged that
· Cell identification requirements are tested. We believe that this has been covered at least for E-UTRA FDD-FDD and E-UTRA TDD-TDD cases in phase 1 test cases
· Measurement period is tested to ensure that UE does not perform excessive filtering of measurements. This can be tested by making a step change to the level of a cell which has already met side conditions for detection for some period of time, such that the change in level would be expected to trigger an event. The event should be triggered within (measurement period + measurement reporting delay), assuming time to trigger is set to 0ms.

· Measurement period is tested to ensure that the UE does sufficient filtering of measurements. In UTRA, this was tested in fading conditions, where it can be checked that some filtering is performed, and excessive events are not reported. For this purpose, in UTRA test case development some simulations were performed in RAN4 to find the appropriate signal levels, and the number of allowed event reports. Due to the needed simulation effort, it could be considered whether it is sufficient to limit such testing to LTE interfrequency and intrafrequency cases only.
Additionally, there are several different UE configurations which could be tested, such as different measurement gap periodicities, and configurations where DRX is used.
Given the large number of source and target RATs and modes which may be tested, there seems to be a need not to test all configurations with all gap periodicities (including DRX). One approach could as follows
· E-UTRA FDD Intra-frequency


- Asynchronous and Synchronous Cell identification test in fading  (already planned in phase 1)

- Measurement test in AWGN to test that measurement period is no more than 200ms


- Measurement test in fading to test that measurement period is sufficient to prevent excessive event reports


- Testing could be performed with no DRX and with large DRX (eg 1.28s)

· E-UTRA TDD  Intra-frequency

- Synchronous Cell identification test in fading  (already planned in phase 1)


- Measurement test in AWGN to test that measurement period is no more than 200ms


- Meaurement test in fading to test that measurement period is sufficient to prevent excessive event reports

- Testing could be performed with no DRX and with large DRX (eg 1.28s)

·    E-UTRA FDD- FDD Inter-frequency


- Cell identification test in fading (already planned in phase 1)

- Measurement test in AWGN to test that measurement period is no more than 480ms


- Meaurement test in fading to test that measurement period is sufficient to prevent excessive event reports


- Testing could be performed with 80ms measurement gaps, and with large DRX (eg 1.28s)

· E-UTRA TDD – TDD Inter-frequency


- Synchronous Cell identification test in fading (already planned in phase 1)


- Measurement test in AWGN to test that measurement period is no more than 480ms


- Meaurement test in fading to test that measurement period is sufficient to prevent excessive event reports

- Testing could be performed with 80ms measurement gaps, and with large DRX (eg 1.28s)

· E-UTRA TDD – FDD Inter-frequency


- Limited or even no testing of this combination could be sufficient even though core requirements exist. In principle, the performance depends mainly on target RAT, and very similar functionality on the same device would be tested with E-UTRA FDD-FDD measurement performance

· E-UTRA FDD – TDD Inter-frequency


- Limited or even no testing of this combination could be sufficient even though core requirements exist. In principle, the performance depends mainly on target RAT, and very similar functionality on the same device would be tested with E-UTRA TDD-TDD measurement performance

· E-UTRA FDD - UTRA FDD

- Possibly it would be feasible to test with one testcase in AWGN. UTRA cell is switched on at a level that will trigger event report and cell detection is tested. UTRA cell is switched to low level (or switched off) and another report is generated which confirms the measurement period is no more than 480ms. Testing could be done with 80ms measurement gap period.
· E-UTRA FDD - UTRA TDD

- Possibly it would be feasible to test with one testcase in AWGN. UTRA cell is switched on at a level that will trigger event report and cell detection is tested. UTRA cell is switched to low level (or switched off) and another report is generated which confirms the measurement period is no more than 480ms. Testing could be done with 80ms measurement gap period.
· E-UTRA TDD - UTRA FDD

- Possibly it would be feasible to test with one testcase in AWGN. UTRA cell is switched on at a level that will trigger event report and cell detection is tested. UTRA cell is switched to low level (or switched off) and another report is generated which confirms the measurement period is no more than 480ms. Testing could be done with 80ms measurement gap period.
· E-UTRA TDD - UTRA TDD

- Possibly it would be feasible to test with one testcase in AWGN. UTRA cell is switched on at a level that will trigger event report and cell detection is tested. UTRA cell is switched to low level (or switched off) and another report is generated which confirms the measurement period is no more than 480ms. Testing could be done with 80ms measurement gap period.
· E-UTRA FDD – GSM

-  AWGN Test case without BSIC identification can test measurement period. Testing could be done with 80ms measurement gap peiod

- AWGN Test case with BSIC identification can test both BSIC identification, and BSIC reconfirimation. Testing could be done with 40ms measurement gap period
· E-UTRA TDD – GSM

-  AWGN Test case without BSIC identification can test measurement period. Testing could be done with 80ms measurement gap peiod

- AWGN Test case with BSIC identification can test both BSIC identification, and BSIC reconfirimation. Testing could be done with 40ms measurement gap period

· E-UTRA FDD – Multiple frequency / RAT monitoring

- Would be feasible to configure eg 1 additional E-UTRA carrier and 1 UTRA carrier

- AWGN test checking that both E-UTRA and UTRA events are reported when these cells become strong. Both cells switched to higher level at the same time

· E-UTRA TDD – Multiple frequency / RAT monitoring

- Would be feasible to configure eg 1 additional E-UTRA carrier and 1 UTRA carrier

- AWGN test checking that both E-UTRA and UTRA events are reported when these cells become strong. Both cells switched to higher level at the same time

4. Conclusions

This contribution is intended to facilitate discussion of the work needed in RAN4 for RRM phase 2. Additional analysis of the test cases needed to verify requirements in 36.133 chapter 8 is also provided for discussion and feedback.
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