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1. Introduction

In this contribution we consider the framework and test case list for LTE450 (band 31) RLM and RRM testing. Only 5MHz bandwidth can be tested on LTE450, and only FDD tests are applicable. All RRM core requirements have been developed for different bandwidths including 5MHz and so should be directly applicable, in most cases without further simulation work. So the main aspect which needs to be considered is the appropriate test case list.
2. Discussion

We assume that LTE450 UE implementations are typically multiband implementations, and this means that most test cases could be executed on another band supporting 10MHz channel BW. Thus, it seems natural to focus additional RRM testing for LTE 450 band on cases where there is a band dependency for the core requirement (following RAN5 definition of band dependency). We also think that interRAT testing should be verified with other bands, to avoid extenstive specification impact to the interRAT tests in 36.133, 25.133, 25.123 and GERAN specifications.

Another aspect to consider is that it is not really possible to configure interfrequency tests on LTE450 band, unless the functionality is tested in conjunction with another band (ie testing interband mobility). In the interests of completing the work according to the proposed timeline we suggest to focus on intrafrequency cases in the first instance. 
Proposal 1 : Focus additional RRM testing for LTE 450 band on single RAT intra-frequency cases especially where there is a band dependency for the core requirement or the core requirement is particularly important for the correct operation of LTE at system level
Interband testing has also been specified in some cases by RAN5. From 36.521-3 we can see that interband testing is only applied on certain interband configurations as shown below:

	3A.3.5
Operating band configuration

Inter-band configuration is not affecting the test purpose since the minimum requirements are valid regardless of band. Band combinations defined in table 3A.3.5-1 shall be used for testing.

Table 3A.3.5-1: Inter-band configuration

Band under test

Additional band

5,12,13,14,17

4

11,18,19,21
1

Note 1: The band under test should contain the inter-frequency (neighbour) cell.

Note 2: The additional band should contain the serving cell of the test. If more than one inter-frequency cell is needed, that cell should be on the additional band.

Note 3: For inter-RAT tests, the E-UTRAN cell is on the additional band, and the non-E-UTRAN cell which is specified in 34.121-1, is on the band under test, otherwise not tested.

Note 4: Bands 5 and 11 only need inter-band configuration in test cases where 3 cells are required




As can be seen from the table, interband testing is only applied with the serving cell on band 1 or band 4, and then the band under test is set as shown. Since the other band used in Brazil is band 7, and there are currently no interband tests defined using band7 as an additional band, we think it may not be necessary to add another interband configuration.  This aspect should be discussed by RAN5 who decide interband applicability. If RAN5 indicates the need for an interband test then RAN4 could consider doing this work in a later maintenance phase. At any rate, we think that the priority for the LTE450_Brazil-Perf work item should be to develop intraband tests for the new band in the first instance.
Especially in view of the short timescale to complete 36.133 test cases for LTE450 band, we think it is important to prioritise 10 MHz release 8 tests, for which 5MHz variants could be introduced into release 12 of 36.133 to facilitate LTE450 testing. 

Proposal 2 : Prioritise certain 10 MHz release 8 FDD tests, for which 5MHz variants could be introduced into release 12 of 36.133 to facilitate LTE450 testing
Considering that many UE supporting band 31 will also support other bands, we have investigated the current test case applicability specified by RAN5. 36.521-3 (v11.0.0) contains the following clause

	3A.3.4
UE with Multiband Capability

The Radio Resource Management performance of a UE in sections 4 – 8 is considered to be independent from all bands. Therefore, the required performance in the respective test cases can be verified in one of the bands supported by the UE, with the exception of inter-band testing requirements in clause 3A.1. The test cases in section 9 are considered to be band dependant and are therefore applicable in all of the supported bands in the UE


We do not see any reason why LTE450 should be treated as a special case in RRM testing, and hence it seems that a multiband UE supporting LTE450 can be verified in a different band, except for the test cases in section 9. Therefore for work on LTE450 RRM requirements, all clauses except A.9 are treated as low or medium priority only.

Proposal 3 : The radio resource management performance of a UE in sections A.4 to A.8 is considered to be independent from all bands. Therefore the required performance in the respective test cases can be verified on another band than LTE450. The test cases in section A.9 are considered to be band independent and are therefore applicable on LTE450.
We now consider the various subclauses of 36.133 Annex A, following this approach. Version 8.21.0 is used a baseline for the analysis , as no new release 8 RRM tests were introduced by CRs in RAN#60. The basic principle which has been followed to determine priorities is that according to proposal 3, chapter A.4 to A.8 tests (only applicable to the single band LTE450 UE) are considered as either low or medium priority depending on the severity of the impact at system level. A.9 tests are considered as high priority.
	Chapter
	Relevant tests according to proposals 1 and 2
	Comments
	Priority

	A.4 E-UTRAN RRC_IDLE state
	A.4.2.1 E-UTRAN FDD – FDD Intra frequency case
	Reselection delay in UE implementations is not expected to depend on band.
	A.4.2.1 - Low

	A.5
E-UTRAN RRC CONNECTED Mode Mobility
	A.5.1.1
E-UTRAN FDD - FDD Intra frequency handover
	The handover delay in UE implementations is not expected to depend on band
	A.5.1.1 - Low

	A.6
RRC Connection Control
	A.6.1.1
E-UTRAN FDD Intra-frequency RRC Re-establishment

A.6.2.1
E-UTRAN FDD – Contention Based Random Access Test

A.6.2.2
E-UTRAN FDD – Non-Contention Based Random Access Test

	RRC reestablishment delay in UE implementation is not expected to depend

RACH tests could be considered as a slightly higher priority since correct RACH performance is important to the LTE system
	A.6.1.1 – Low

A.6.2.1 – Med

A.6.2.2 - Med

	A.7
Timing and Signalling Characteristics
	A.7.1.1
E-UTRAN FDD – UE Transmit Timing Accuracy Tests

A.7.2.1
E-UTRAN FDD – UE Timing Advance Adjustment Accuracy Test

A.7.3.1 E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync
A.7.3.2
E-UTRAN FDD Radio Link Monitoring Test for In-sync

A.7.3.5
E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX

A.7.3.6
E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX

	The UE Transmit Timing Accuracy Test is considered medium priority since a UE transmission with incorrect timing would be harmful at the system level. For the Timing advance, it is assumed that similar baseband adjustment would be used to change the timing advance independent of band, and the priority is assumed to be low.
RLM is considered to be important functionality for the good performance of the system and assigned medium priority.

However, DRX RLM is assumed to be feasible to be verified using other bands.
	A.7.1.1 – Med
A.7.2.1 – Low

A.7.3.1 – Med
A.7.3.2 – Med
A.7.3.5 – Low

A.7.3.6 – Low



	A.8
UE Measurements Procedures
	A.8.1.1
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells
A.8.1.2 E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells

A.8.1.3
E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells with DRX
	No band dependent configuration is used in the testing of cell search. However,  cell detection is considered to be important UE functionality important to successful handover.
DRX cell search is assumed to be feasible to be verified using other bands.
	A.8.1.1 – Med
A.8.1.2 – Med

A.8.1.3 – Low

	A.9
Measurement Performance Requirements
	A.9.1.1
FDD Intra frequency case  - RSRP
A.9.2.1
FDD Intra frequency case - RSRQ
	Both RSRP and RSRQ cases have band dependent setting of levels, and therefore high priority is proposed
	A.9.1.1 – High
A.9.2.1 - High


Table 1: Analysis of annex A test cases for band 31

Based on the analysis in table 1, there are 16 candidate intrafrequency LTE tests, of which 4 are considered to be high priority, 5 are considered to be medium priority and the remaining 7 are low priority. The information is provided to assist in determining a suitable test case list. We would like to emphasise that only the A.9 tests are applicable to multiband UEs.Next we turn our attention to the workplan, noting that there is a short timescale to complete the work by RAN4#68 (August 2013).

In our view the most urgent tasks to complete in the adhoc meeting are

· Agreement on the OCNG and RMC configurations that will be used for RRM and RLM testing.

· Agreement on simulation assumptions for RLM

· Agreement on the test case list

The majority of tests in 36.133 do not need simulation work, so with agreement on the OCNG and RMC configurations, it should be feasible for volunteer companies to develop CRs for August for the tests in the agreed test case list. 

RLM in sync and out of sync tests need simulations to be performed for PDCCH BLER so as to determine the appropriate SNR levels to be used in different phases of the test case. In a companion contribution[1], we provide preliminary results for RLM, and propose a way forward for the testing.
3. Conclusions

In this contribution, we discuss the framework for 36.133 (annex A) testing for LTE 450 (band 31), and propose the following principles
Proposal 1 : Focus additional RRM testing for LTE 450 band on single RAT intra-frequency cases especially where there is a band dependency for the core requirement or the core requirement is particularly important for the correct operation of LTE at system level
Proposal 2 : Prioritise certain 10 MHz release 8 FDD tests, for which 5MHz variants could be introduced into release 12 of 36.133 to facilitate LTE450 testing
Proposal 3 : The radio resource management performance of a UE in sections A.4 to A.8 is considered to be independent from all bands. Therefore the required performance in the respective test cases can be verified on another band than LTE450. The test cases in section A.9 are considered to be band independent and are therefore applicable on LTE450.
Based on the analysis in table 1, there are 16 candidate intrafrequency LTE tests, of which 2 are considered to be high priority, 7 are considered to be medium priority and the remaining 7 are low priority. The information is provided to assist in determining a suitable test case list.

We also provide some considerations on the work plan, and indicate the steps which we think are important to agree on in the adhoc, in order to complete the work according to the expected timescale.
In our view the most urgent tasks to complete in the adhoc meeting are

· Agreement on the OCNG and RMC configurations that will be used for RRM and RLM testing.

· Agreement on simulation assumptions for RLM

· Agreement on the test case list

The majority of tests in 36.133 do not need simulation work, so with agreement on the OCNG and RMC configurations, it should be feasible for volunteer companies to develop CRs for August for the tests in the agreed test case list. 

RLM in sync and out of sync tests need simulations to be performed for PDCCH BLER so as to determine the appropriate SNR levels to be used in different phases of the test case. In a companion contribution[1], we provide preliminary results for RLM, and propose a way forward for the testing.
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