3GPP TSG RAN WG4 Meeting #78bis
R4- 161624
SAN JOSE DEL CABO, MEXICO, APRIL 11 – 15, 2016
Agenda Item:
6.5.1
Source: 
Nokia
Title: 
Discussion of PRACH test cases for Cat-M1 UEs
Document for:
Discussion
1 Introduction

The RRM requirements related to the Release 13 work item, “Further LTE Physical Layer Enhancements for MTC” [1] were completed in RAN4#78. In RAN4#78, we discussed the list of the potential RRM test cases for verifying the RRM requirements for Cat-M1 UEs in release 13 [2], and a WF was agreed that provided the suggested test cases as well as work plan [3].

The following Cat-M1 RRM test cases are suggested to be considered in Rel-13 for FDD, TDD and HD-FDD
· Intra frequency cell re-selection
· Intra-frequency handover

· Intra-frequency RRC Re-establishment

· Contention Based Random Access

· UE Transmit Timing Accuracy test

· UE Timing Advance Adjustment Accuracy test

· Radio Link Monitoring tests (In-Sync /Out-of-sync with/without DRX)

· Intra-frequency event triggered reporting under fading propagation conditions in synchronous/asynchronous cells with/without DRX

· Intra frequency case RSRP Accuracy

· Tests cases to verify other RRM requirements are not precluded.

Companies are encouraged to check the necessity on above test cases.
Time plan
· Complete test cases in two phases: phase I and phase II
RAN4#78bis 
· Agree the complete list of the test cases for Rel-13 with detailed test configurations and parameter settings
· Determine the test cases included in Phase I and Phase II.
RAN4#79
· Provide draft of CRs for phase I test cases 
· Agree on phase I test cases
RAN4#80
· Provide draft of CRs of phase II test cases
· Agree on phase II test cases
In this paper, we discuss the configurations and parameter settings for Cat-M1 PRACH test cases. 
2 Discussion
Test Purpose
The purpose of legacy PRACH tests is to verify whether the UE’s behavior during the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Clause 6.2.2 and Clause 7.1.2 in an AWGN model. 
For the Cat-M1 PRACH tests, in addition to the purposes stated above for legacy UEs, it should also verify whether the UE follows the new Cat-M1 PRACH requirements defined in Section 6.2.3 in TS 36.133, i.e., the UE should determine the enhanced coverage level based on the RSRP measurements and the configured criterion in RSRP-ThresholdsPrach when executing the random access procedure. 
As defined in TS 36.331, the number of configured RSRP thresholds is 1, 2 or 3. At least one RSRP threshold needs to be configured, which creates two CE levels. For Cat-M1 PRACH test, we propose to use one RSRP thresholds that separate two CE Levels: normal coverage and enhancement coverage. The test case will include two tests that verifies whether the UE is capable of selecting PRACH resources for the corresponding enhanced coverage levels and transmits or re- transmits PRACH preambles using the selected PRACH resources and PRACH configuration.
Test Environment

For legacy UEs, TS 36.133 has defined PRACH test cases as shown in Section A.6.2. We may develop Cat-M1 PRACH test cases based on these test cases with necessary changes for supporting Cat-M1 UEs.
In the following, we present the parameters for Cat-M1 PRACH tests with suggested changes in the settings if necessary
· Number of carrier and cells

· As legacy test cases, 1 E-UTRA carrier with 1 cell
· PCFICH/PDCCH/PHICH parameters

· Cat-M1 UE does not monitor PCFICH/PDCCH/PHICH channels
· Reuse the settings for legacy test case
· MPDCCH parameters

· Add new MPDCCH RMCs [16,17]

· PDSCH parameters

· Use new PDSCH RMCs [18,19] to replace legacy ones
· UE working narrowband should not include the carrier middle 6PRBs in order to test UE’s capability of frequency tuning for cell search 

· OCNG Patterns
· Use new OCNG patterns [20,21] to replace legacy ones
· SNR levels

· For test 1, the 
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level should be set with RSRP Threshold plus the RSRP measurement error limit defined for Cat-M1 UEs
· For test 2, the 
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level should be set with RSRP Threshold minus the RSRP measurement error limit defined for Cat-M1 UEs
· RACH-ConfigCommon

· Reuse the following parameters from legacy PRACH tests

· powerRampingStep
· preambleInitialReceivedTargetPower
· preambleTransMax
· maxHARQ-Msg3Tx
· Define the following parameters per CE level

· ra-ResponseWindowSize
· mac-ContentionResolutionTimer
· PreambleMappingInfo {firstPreamble, lastPreamble}
· PRACH configuration

· rsrp-ThresholdsPrach
· Define one RSRP Threshold to divide two CE levels
· mpdcch-startSF-CSS-RA

· any valid number
· prach-HoppingOffset
· no need to set PRACH hopping
· Reuse the following parameters from legacy PRACH tests

· referenceSignalPower
· Configured UE transmitted power
· Backoff Parameter Index

· Need to define the following PRACH-Parameters per CE level
· prach-ConfigIndex
· prach-FreqOffset

· prach-StartingSubframe
· maxNumPreambleAttempt
· numRepetitionPerPreambleAttempt
· mpdcch-NarrowbandsToMonitor
· mpdcch-NumRepetition-RA

· prach-HoppingConfig
· Other parameters

· Reuse the settings for legacy test cases
3 Conclusions

In this paper we discussed the configuration and parameter settings for Cat-M1 intra-frequency tests for CEModeA. A draft CR is also prepared based on the discussion [22]. 
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