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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


While intra-frequency handover test cases were proposed for Cat-M1 UEs in the agreed WF [3], the handover performance requirements are actually not included in the agreed Cat-M1 CRs [4-12]. The discussion of intra-frequency handover requirements and draft CRs are presented in the companion contributions [14, 15]. In addition, discussion papers and draft CRs for MPDCCH RMCs, PDSCH RMCs and OCGN patterns for supporting Cat-M1 test cases were presented in [16-21]. In this paper, we focus on the configurations and parameter settings for the intra-frequency handover test cases.


 
Discussion
Test Purpose
The purpose of intra-frequency handover test cases is to verify the intra-frequency handover requirements specified for Cat-M1 UEs.  In legacy HO test cases, e.g., A.5.1.10 in TS 36.133, a HO test consists of three successive time periods with time durations of T1, T2 and T3 respectively: the purpose of T1 and T2 is to create the environment that triggers the UE to report Event A3 and also allow the eNB to send back HO message to UE. The test requirement is stated  as “UE shall start to transmit the PRACH to Cell 2 within certain time period from the beginning of time period T3.” In another word, the test is designed to test UE’s response time to HO message but not the UE’s capability for Event reporting. In general, it is reasonable for a UE to have the same HO response time regardless whether the UE is configured in CEModeA or CEModeB for a known target cell. Therefore, it might not be necessary to have test case for both CEModeA and CEModeB. Or, if test cases are defined for both CEModeA and CEModeB, there is no need to have a UE to go through both test cases. 

Observation: It seems no need to define Cat-M1 Intra-frequency Handover Test Cases for both CEModeA and CEModeB, since HO test cases are developed for testing UE’s response time to a known target cell.

In the following, we focus our discussion on Cat-M1 Intra-frequency Handover Test Cases for CEModeA.

Test Environment
For Cat.0 UEs, TS 36.133 has defined intra-frequency handover test cases as shown in Section A.5.1.10 (FDD), Section A.5.1.11 (HD-FDD) and Section A.5.1.12 (TDD). Therefore, we may develop Cat-M1 intra-frequency handover test cases based on these Cat.0 test cases with necessary changes for supporting Cat-M1 UEs.
In the following, we present the parameters for Cat-M1 intra-frequency handover tests with suggested changes in the settings if necessary
Number of carrier and cells
· As Cat.0 test cases, 1 E-UTRA carrier with 2 intra-frequency cells
· Cell 1 is the current serving cell
· Cell 2 is the target cell
Time periods and durations for the tests
· As Cat.0 test cases, each test consists of three successive time periods with time durations of T1, T2 and T3 respectively.
· At the start of time duration T1, the UE does not have any timing information of the target cell. 
· During T1:
· Time duration T1 
· Need to be defined based on the new Cat-M1 requirements. 
· Should be defined longer enough allowing the UE to acquire for the target cell
· DL signal strengths in T1 
· Need to be defined properly for both cells based on the Cat-M1 requirements
· For CEModeA, we may consider reusing the DL signal settings for Cat.0 UEs
· During T2:
· Time duration T2
· Need to be defined based on the new Cat-M1 requirements
· It should be defined longer enough allowing the UE to trigger and send Event A3, and for the eNB to send RRC HO message back to the UE
· DL signal strengths in T2 
· Need to be defined properly for both cells based on the Cat-M1 requirements in order to trigger HO Event
· For CEModeA, we may consider reusing the DL signal settings for Cat.0 UEs
· During T3:
· Time duration T3
· Used for the UE to send PRACH
PCFICH/PDCCH/PHICH parameters
· Cat-M1 UE does not monitor PCFICH/PDCCH/PHICH channels
· Reuse the settings for Cat.0 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
· 
levels need to be set according to the Cat-M1 requirements
· For CEModeA, we may reuse the SNR levels for Cat.0 test cases.  
MIB/SIB1-BR
· For CEModeA, no repetition. 
Measurement gap pattern
· Measurement gap configuration needs to be defined to allow UE to frequency retuning from serving narrowband to central 6PRBs for cell search
· Suggest using measurement configuration with 80ms interval
PRACH configuration
· PRACH configuration may be left for RAN5 to define, since the test is not for testing UE’s PRACH performance
Other parameters
· Reuse the settings for Cat.0 test cases

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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