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1. Introduction
In recent meetings, RAN4 has made very good progress with the development of core requirements, and there has been some limited discussion of the intra-frequency cell identification test case also in RAN4#47. Given the current status of LTE RRM core requirements, we believe that it is now time to consider the RRM test cases which need to be developed, and to come up with a concrete plan to complete the work on 36.133 and 25.133 annex A in RAN4.
2. Initial test case coverage
Since it would be possible to envisage a very large number of possible LTE RRM test cases, we believe that it is clear that some kind of prioritisation is necessary. Considering the test cases developed for UTRA RRM, there are approximately 40 test cases which were developed initially for release 99 and some additional test cases were developed in later releases. In some cases, the later release test cases replace their release 99 counterparts, whereas in other cases, test cases were added corresponding to the new functional features or extended core requirements in later releases. For a release 6 UTRA product, there would be somewhere in the order of 50 test cases to execute.

Considering now the needed LTE RRM tests, we would propose that the primary target should generally be to achieve the same level of coverage as exists today for UTRA, before considering the need for extension to the test coverage. As such, we believe that a starting point for the test case list would be to review the UTRA test case list, especially as the starting point for the E-UTRA core requirements was also the UTRA core requirements in 25.133. Of course, some further analysis is still needed, because there are some mobility features (for example absolute priority reselection, and DRX mobility requirements) which were added in E-UTRA and which would be important to test, and at the same time there are some core requirements in UTRA which are not applicable to E-UTRA (for example several UTRA test cases make use of soft handover). Another aspect which should be considered is that measurement gaps in E-UTRA do not have an assigned purpose, and as has been previously discussed in RAN4 eg in [1] there is a need for test cases which verify that several frequencies and RATs can be monitored simultaneously. Nevertheless, we see that the overall number of tests which are to be initially developed for E-UTRA would be of a similar ballpark (eg 40-50 cases) and covering similar areas to the existing UTRA tests in 25.133.
It should also be noted that the development cycle between RAN4 specification work and commercial availability of test cases was significant for UTRA. For example, test case A.4.2 (intra-frequency reselection) was included in 25.133 v3.3.0 (October 2000) in a form not dissimilar from its current form (although with several TBD values). Corresponding test case validation took place sometime around mid 2004 and other release 99 test cases such as the more demanding inter RAT test cases were validated during 2005. Although we would anticipate that the test case development for E-UTRA may well proceed more smoothly due to the learning from past experience, we also see that it is necessary for RAN4 to further prioritise the initial test development. Our view is that it would be preferable to identify a small number of key RRM tests (eg 5 or at most 10) which should be developed as a high priority by RAN4 during the remainder of 2008, so that they are available to RAN5 for their further specification work. Once RAN4 has made good progress on the initially selected “key” test cases and those are under implementation by RAN5, then we can continue to work on the outstanding test cases needed to build up the coverage to comparable levels to UTRA.
3. Work split

As noted in section 2 there are anticipated to be around 40-50 RRM test cases to get the coverage level up to similar levels as 25.133. To ensure that this work is done as efficiently as possible, we propose that once the test case list is agreed, the test development effort is divided between interested companies, with each company being allocated lead responsibility for developing a certain subset of the tests. Since RRM tests can typically be based on existing core requirements without the need for further simulation work, this approach is considered to be necessary so that the work is evenly shared and can be completed in a reasonable time.
Of course it is also necessary for the other companies in RAN4 to review test cases thoroughly before they are included in 36.133 annex A to ensure the overall quality of the work and to try to minimise the need for tests coming back from RAN5 to RAN4 for redesign as occasionally happened in UTRA RRM test case design. From this point of view, in spite of the volume of work that needs to be completed in RAN4 we believe that it is important to allow sufficient time for review and that allowing for good reviewing is the quicker approach in the long run. From that point of view, it could be considered that most RRM tests are developed over two meeting cycles with the test case being presented by the lead company at the first meeting, and review taking place between the first meeting and the second meeting to allow companies other than the lead one to check all the test cases more carefully than is possible in the time before the RAN4 contribution deadline and the meeting which is typically around 1 week. Naturally completing test cases in two meeting cycles is only a rough average timeline and straightforward test cases could of course be completed more quickly, or some complex test cases (eg ones requiring simulation such as was required for some of the fading event reporting test cases in UTRA) may take considerably longer.
We would anticipate that once the RRM test case list is agreed (or at least the initial “key” test cases are agreed) then the work split could be discussed between interested companies for example in an RRM adhoc meeting.
4. Test case complexity

One area where it may be possible to consider making improvements compared with UTRA would be if RAN4 were able to start the work with clear guidelines on the feasible complexity of RRM test hardware. For example, from a core requirement point of view E-UTRA allows for 3 carrier frequencies in addition to the serving frequency, with a large number of cells (5 or 8) on each carrier but it is likely that there should be some limitations on the total number of cells per carrier, or the total number of carriers to ensure the availability of commercial test systems which have reasonable complexity and cost.
Another aspect of complexity which could be considered is the additional complexity in RRM of different bandwidths, and different number of TX antennas eg. MIMO. One way in which this could be addressed would be to have a standard “default” configuration which is normally used for each cell in RRM testing, with special configurations being used in a relatively small number of testcases where particular issues of core requirements need to be validated. One initial task for RAN4 could be to give further consideration to a suitable “default” configuration but as a starting point we could consider 5MHz bandwidth and non-MIMO operation although we would welcome feedback on this aspect, and also which other parameters of the “default” configuration need to be more fully specified.

Test hardware complexity is more of a RAN5 issue and input from the manufacturers of commercial test systems is essential in order to gain an understanding of what is possible. Nevertheless, we would see it as highly desirable that RAN4 has some guidelines as to the allowable complexity, ideally before test case development is started. By getting early feedback in this way, we would hope that some of the situations which have occasionally arisen in the past and which have resulted in a liaison statement dialogue between RAN4 and RAN5 could be avoided. One past example of issues in this area has been when RAN4 has defined test cases using too many GSM cells. In several cases liaison statements have come back from RAN5 requesting simplification of the test case, and it has even been necessary sometimes to remove test cases from 25.133 annex A when the test purpose has not been able to be achieved with a reduced set up.
To try to minimise any extra delays which might arise from test case redesign, we would welcome feedback at an early stage from the RRM test vendors present in RAN4 on what might be considered as a feasible allowable complexity for RRM test cases.

5. Test case list proposal 36.133
Below, some extracts from the 25.133 annex A table of contents are extracted in green and where appropriate some analogous E-UTRA test cases are proposed in yellow to provide a similar coverage. Considering that there are both E-UTRA FDD and E-UTRA TDD modes, although it is not explicitly stated in the yellow testing proposal below, both FDD and TDD variants of each test would need to be developed. In many cases, the core requirements may be rather similar and it is hoped that the testcase structure could also be very similar with only one basic test case being developed for each scenario, but then (for example) different test requirements for FDD and TDD modes as 
 A.4
Idle Mode
102

A.4.1
(void)
102

A.4.2
Cell Re-Selection
102

A.4.2.1
Scenario 1: Single carrier case
102
1) LTE intra-frequency reselection test : This could work on similar principles to the UTRA intra frequency reselection test case, where the level of two cells are toggled so that they alternate between being best ranked. Similarly to UTRA, there may be some other weak cells present which are not reselection targets. Two variants of the test case may be needed for E-UTRA FDD and E-UTRA TDD.
A.4.2.2
Scenario 2: Multi carrier case
103
2) LTE inter-frequency reselection test to lower priority carrier : We would regard reselection to a lower priority carrier when the serving cell becomes poor as being the critical case when trying to maintain coverage. It is also a good environment for testing measurement filtering etc because it should be a much faster reselection than the reselection towards higher priority cells. Therefore we would see that most RRM reselection testing should focus on the high to low priority direction
3) LTE inter-frequency reselection test to higher priority carrier : At least one test verifying the higher priority search rate agreed in RAN4 also seems necessary. Possibly this could be combined with the high to low priority reselection test case since reselection tests typically switch the levels to ping pong between 2 cells. Alternatively since this is a separate requirement it could be desirable to test it also in a separate case.
A.4.3
UTRAN to GSM Cell Re-Selection
4) LTE to GSM reselection : In 25.133 there are a number of scenarios which do not directly map to absolute priority reselection. To test the shortest possible reselection times, we propose that GSM priority is lower than LTE priority
5) LTE to UTRA FDD reselection : Additional testcase needed for 36.133. Principles could be similar to LTE to GSM reselection case
6) LTE to UTRA TDD reselection : Additional testcase needed for 36.133. Principles could be similar to LTE to GSM reselection case
7) LTE to CDMA 2000 1x reselection: Additional testcase needed for 36.133. Principles could be similar to LTE to GSM reselection case
8) LTE to HRPD reselection : Additional testcase needed for 36.133. Principles could be similar to LTE to GSM reselection case
A.4.4
FDD/TDD Cell Re-selection
109

9) E-UTRA FDD to E-UTRA TDD reselection : This will be an inter-frequency reselection testcase and is proposed as a variant of the test 2) where reselection is performed between E-UTRA FDD and E-UTRA TDD
A.5
UTRAN Connected Mode Mobility
113

A.5.1
FDD/FDD Soft Handover
113

Not applicable to E-UTRA

A.5.2
FDD/FDD Hard Handover
114

A.5.2.1
Handover to intra-frequency cell
114
10) LTE intra frequency handover : Test case is necessary to confirm E-UTRA handover execution requirements
A.5.2.2
Handover to inter-frequency cell
115
11) LTE inter frequency handover: Test case is necessary to confirm E-UTRA handover execution requirements
12) Handover between LTE FDD and LTE TDD cells

A.5.4
Inter-system Handover from UTRAN FDD to GSM
117

13) LTE to GSM handover : Test case necessary to confirm E-UTRA handover execution to GSM
14) LTE to UTRA FDD handover: Test case necessary to confirm E-UTRA handover execution to UTRA FDD
15) LTE to UTRA TDD handover: Test case necessary to confirm E-UTRA handover execution to UTRA FDD
16) LTE to CDMA 2000 1x handover: Test cases necessary to confirm E-UTRA handover execution to CDMA2000 and HRPD
17) LTE to HRPD handover: Test cases necessary to confirm E-UTRA handover execution to CDMA2000 and HRPD
A.5.5
Cell Re-selection in CELL_FACH
119
None of the A.5.5 testcases have analogous equivalents in 36.133

A.5.6
Cell Re-selection in CELL_PCH
128
None of the A.5.6 testcases have analogous equivalents in 36.133

A.5.7
Cell Re-selection in URA_PCH
133
None of the A.5.7 testcases have analogous equivalents in 36.133

A.5.8
Serving HS-DSCH cell change
136
No analogous test case in 36.133

A.6
RRC Connection Control
138

A.6.1
RRC Re-establishment delay
138
Section 6.1 of core requirements does not contain any text yet, so test cases are not planned
A.6.2
Random Access
141
Section 6.2 of core requirements does not contain any text yet, so test cases are not planned
A.6.4
Transport format combination selection in UE
143
None of the A.6.4 testcases have analogous equivalents in 36.133

A.6.5
(void)
145

A.6.6
E-TFC restriction in UE
145
None of the A.6.6 testcases have analogous equivalents in 36.133

A.7
Timing and Signalling Characteristics
151

A.7.1
UE Transmit Timing
151
18) UE Transmit timing : Similar test case is required to verify the LTE transmit timing core requirements in 36.133 section 7
A.8
UE Measurements Procedures
153

A.8.1
FDD intra frequency measurements
153
A.8.1.1
Event triggered reporting in AWGN propagation conditions
153
19) Event triggered reporting in AWGN  propagation conditions: The main purpose of the UTRA testcase is to verify 1) 800ms intra-frequency cell identification when a cell is newly switched on and 2) 200ms measurement period when it becomes weak. Similar test case envisaged for E_UTRA

A.8.1.2
Event triggered reporting of multiple neighbours in AWGN propagation condition
154
20) Event triggered reporting of multiple neighbours in AWGN propagation condition : It is anticipated that a test case involving a similar 3 cell scenario could be developed for E-UTRA. Prority may be somewhat less than the basic 2 cell scenario
A.8.1.3
Event triggered reporting of two detectable neighbours in AWGN propagation condition
156
21) Event triggered reporting of two detectable neighbours in AWGN propagation condition It is anticipated that a test case involving a similar 3 cell scenario could be developed for E-UTRA. Prority may be somewhat less than the basic 2 cell scenario
A.8.1.4
Correct reporting of neighbours in fading propagation condition
157
22) Correct reporting of neighbours in fading propagation condition : One main purpose of this test case is to check that the UE performs sufficient filtering of measurements. It is expected that development of this test case may need simulation effort as well as initial discussion on RAN4 on suitable propagation conditions and other simulation assumptions. This test case may require more effort than many of the test cases which can be developed without simulation using the core requirements.
A.8.1.5
Event triggered reporting of multiple neighbour cells in Case 1 fading condition
158
A.8.1.6
Event triggered reporting of multiple neighbour cells in Case 3 fading condition
160
23) Correct reporting of multiple neighbours in fading propagation condition : It is expected that development of this test case may need simulation effort as well as initial discussion on RAN4 on suitable propagation conditions and other simulation assumptions. This test case may require more effort than many of the test cases which can be developed without simulation using the core requirements.
A.8.2
FDD inter frequency measurements
161

A.8.2.1
Correct reporting of neighbours in AWGN propagation condition
161
24) Correct reporting of neighbours in AWGN  propagation conditions: It is anticipated that a similar test case would be needed for LTE

A.8.2.2
Correct reporting of neighbours in Fading propagation condition
163
25) Correct reporting of neighbours in Fading  propagation conditions: It is anticipated that a similar test case would be needed for LTE. Simulation effort may be required to develop the testcase.
A.8.2.3
Correct reporting of neighbours in fading propagation condition using TGL1=14
164
26) Correct reporting of neighbours in fading  propagation conditions using gap pattern id #0: While most RRM testcases could be performed using gap pattern id#1, it is expected that both gap patterns for which core requirements have been defined should also be tested. Alternatively, gap pattern id #0 (40ms period) could be the “default” for most test cases, and  gap pattern #1 could be exercised in this test.
A.8.3
(void)
165

A.8.4
GSM measurements
165

A.8.4.1
Correct reporting of GSM neighbours in AWGN propagation condition
165
A.8.4.1.1.1
Test 1. With BSIC verification required
166
27) GSM measurements Test 1. With BSIC verification required : Similar test is necessary for E-UTRA
A.8.4.1.1.2
Test 2: Without BSIC verification required
167
28) GSM measurements Test 2. Without BSIC verification required : Similar test is necessary for E-UTRA

29) UTRA measurements : similar test to the GSM test is required to test UTRA cell identification and measurement period requirements
A.8.5
Combined Interfrequency and GSM measurements
169

A.8.5.1
Correct reporting of neighbours in AWGN propagation condition
169
30) Parallel monitoring test case : This has been discussed eg in R4-081332 which proposed “There are three cells in the test. During the test, two unknown cells (Cell 2 and Cell 3), which have different frequency carriers respectively from the serving cell (Cell 1) and are initially very weak become [3] dB stronger than Cell 1 at the same time from the beginning of time period T2.”
A.9
Measurement Performance Requirements
171

A.9.1
Measurement Performance for UE
171

A.9.1.1
CPICH RSCP
171

A.9.1.1.1
Test Purpose and Environment
171
A.9.1.1.1.1
Intra frequency test parameters
171
31) RSRP intra frequency accuracy 
A.9.1.1.1.2
Inter frequency test parameters
172
32) RSRP intra frequency accuracy 
A.9.1.2
CPICH Ec/Io
173

A.9.1.2.1.1
Intra frequency test parameters
173
33) RSRQ intra frequency accuracy
A.9.1.2.1.2
Inter frequency test parameters
174
34) RSRQ inter frequency accuracy
A.9.1.3
UTRA Carrier RSSI
176

The need for an E-UTRA carrier RSSI testcase should be checked and discussed in RAN4
A.9.1.3A
GSM Carrier RSSI
178
35) GSM carrier RSSI
36) UTRA FDD RSCP : Additional interRAT test case needed
37) UTRA FDD Ec/Io: Additional interRAT test case needed
38) UTRA TDD PCCPCH RSCP

A.9.1.3B
Transport channel BLER
179

No core requirements in 36.133

A.9.1.3C
UE transmitted power
179

No core requirements in 36.133

A.9.1.4
SFN-CFN observed time difference
180
A.9.1.4.1.1
Intra frequency test parameters
180

No similar measurement in E-UTRA

A.9.1.4.1.2
Inter frequency test parameters
180

No similar measurement in E-UTRA

A.9.1.5
SFN-SFN observed time difference
181

A.9.1.5.1
SFN-SFN observed time difference type 1
181

No similar measurement in E-UTRA

A.9.1.5.2
SFN-SFN observed time difference type 2 without IPDL period active
182

No similar measurement in E-UTRA

A.9.1.5.3
SFN-SFN observed time difference type 2 with IPDL period active
183
A.9.1.6
UE Rx-Tx time difference
184

A.9.1.6.1
UE Rx-Tx time difference type 1
184
No similar measurement in E-UTRA
A.9.1.6.2
UE Rx-Tx time difference type 2
185
No similar measurement in E-UTRA
A.9.1.7
(void)
186

A.9.1.8
(void)
186

A.9.1.9
UE Transmission Power Headroom
186
No similar measurement in E-UTRA

Additional test cases which may be needed to verify requirements which do not exist in 25.133 are next considered:
39) T3xx Timer accuracy

40) Correct reporting of intra frequency events when DRX is configured : Verification of cell identification and measurement period

41) Correct reporting of inter frequency events when DRX is configured : Verification of cell identification and measurement period

42) Correct reporting of UTRA FDD events when DRX is configured : Verification of cell identification and measurement period

43) Correct reporting of UTRA TDD events when DRX is configured : Verification of cell identification and measurement period

44) Correct reporting of GSM events when DRX is configured : Verification of cell identification and measurement period

45) Multiple event monitoring when DRX is configured

6. Test case list proposal 25.133

Similarly, some additional testcases are required for 25.133 to test mobility from UTRA to E-UTRA. At the same time, since absolute priority reselection will also be added in release 8 for UTRA interfrequency, and GSM reselections it seems desirable to consider some additional testcases to cover this aspect also.
The following tests are proposed

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

7. Key testcases

Although many different argumentations could be used to decide which test cases are the highest priority, we have made an outline proposal for further discussion according to the following principles:
· Mobility within E-UTRA may be more critical than mobility to other RATs. However, this is very much dependent on operator deployment decisions and we would welcome any feedback on whether this is the correct area to prioritise

· From each of the major sections of core requirements in 36.133 (4. E-UTRAN RRC_Idle state mobility, 5. E-UTRAN connected state mobility, 8. UE Measurement Procedures in RRC_Connected state, 9 Measurement performance requirements for UE) one intra frequency and one inter frequency test case has been selected. Typically the more straightforward tests in each section are proposed
Naturally there may be different views on which test cases RAN4 should start to work on in the first instance, and we are open to suggestions on other ways in which the prioritisation could be made. However, we believe that the overall number of tests for the initial development should be not more than around 5-10. In this way, it should be possible to make good progress with the initially selected test cases in RAN4#48bis and RAN4#49.

[image: image1]
8. Conclusions

In this contribution we have made proposals for
· Test case coverage, proposing 45 initial test cases (or test case areas) for E-UTRA. Both E-UTRA FDD and E-UTRA TDD variants of the test cases should be developed, although it is hoped that a single test case can cover both modes (for example with different test requirements)

· We have proposed that approximately 8 of these testcases are so called key testcases which would be the first ones to be developed by RAN4

· We have proposed that the work is shared between interested companies, with each testcase having a “lead” company responsible for its development

· In addition we have proposed 7 additional testcases to be added to 25.133

· We have also raised the issue of test system complexity, and welcome feedback from the RRM test system vendors present in RAN4 on the kind of practical restrictions which would ensure that RAN4 does not design overly complicated test cases.
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Annex A : Test case list proposal
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



























































































































































































1) LTE intra-frequency reselection test.


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


10) LTE intra frequency handover


11) LTE inter frequency handover


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


24) Inter frequency :Correct reporting of neighbours in AWGN  propagation conditions


31) RSRP intra frequency accuracy 


32) RSRP inter frequency accuracy 











