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1 Introduction
The RRM core part of Rel-13 WI “Further LTE Physical Layer Enhancements for MTC” [1] was completed in RAN4#78. In RAN4#78bis, the RRM test cases for Cat-M1 UE are agreed in [2]. RAN4 is expected to finish all the CRs for CEMode A as listed in [2] and to further discuss the CEMode B test cases in RAN4#79.
For RLM test, the WF for CEMode A was agreed in [3] together with the simulation assumptions for M-PDCCH performance. As there are some differences in UE behavior between CEMode A and B, some testing method or testing configuration of CEMode A may be directly re-usable for CEMode B.    
In this paper, we will further discuss how to define RLM test cases for Cat-M1 CEMode B.    
2 Discussion
In [2] it is agreed that for CEMode B the RLM test cases will only cover non-DRX, thus totally 6 test cases (In-sync and Out-of-sync, 3 duplex modes). The reason is that for many short DRX cycles the DRX requirement is same non-DRX requirement, thus can already be tested via non-DRX test case; for other long DRX cycles the requirement is quite relaxed (in order to enable power saving), and we believe the requirement can be met with reasonable implementation.
For CEMode A, two sets of aggregation level and repetition level are used in the test cases, in order to verify UE is using the correct assumption for mapping CRS SNR to BLER. We think the same method can be used for CEMode B also. The exact values for the two sets can be further discussed, and our initial preference is given below.

· Set 1: (24,256) for Out-of-sync and (8,128) for In-sync
· Set 1: (16,128) for Out-of-sync and (4,64) for In-sync
Proposal 1: Two sets of aggregation level and repetition level (AL,R) are used for CEMode B test.

· Set 1: (24,256) for Out-of-sync and (8,128) for In-sync

· Set 1: (16,128) for Out-of-sync and (4,64) for In-sync

Implementation margins used to derive the SNR levels from Qin/out are not decided for CEMode A yet. For CEMode B, UE is working under very low SNR condition, but at the same time allowed more time to evaluate the CRS SNR, so we think the same margin as for CEMode A can be used for CEMode B.
Proposal 2: Same margins as for CEMode A are used for CEMode B to derive SNR levels from Qin/Qout.

In CEMode A test, UE behaviour is verified by checking the UL transmission of periodic CSI, same as in Cat-0 test cases. However, no periodic (CSI or SRS) reporting is supported in CEMode B, so a different method for verifying UE RLF behaviour should be considered. 

One alternative is to use continuous PUSCH scheduling, and UE RLF status is indicated by whether there is PUSCH transmission or not. Problem with this alternative is that UE RLM should be working all the time even without real scheduling, so with continuous scheduling the correct UE behaviour or performance may not be testable. Also the configuration of M-PDCCH and PUSCH should be made such that UE can correctly receive the UL grant, and will continuously transmit PUSCH, and this will make the testing configuration very complicated and test running very time consuming.
Another alternative is to use RRC re-establishment, and UE RLF is indicated by whether UE triggers re-establishment or not. The method has been discussed in Rel-8, and it is also very complex due to the uncertainties in the delay of re-establishment, and also the need for a second cell (as the serving cell is not a suitable cell after RLF).   

The durations for the time period T1-T3 (Out-of-sync test) and T1-T5 (In-sync test) also need to be considered, due to the new core requirements for the evaluation time. The duration also relates to the method discussed above, so it should be decided after RAN4 agrees how to verify UE behaviour without periodic reporting.  
Proposal 3: RAN4 to consider method for verifying UE RLF behaviour without periodic reporting, and also the durations for the time periods in the test cases.
3 Conclusions 

In this paper, based on the agreed WF for CEMode A RLM test, we provided our views on the open issues to develop CEMode B test. Specifically, we have the following proposals.
Proposal 1: Two sets of aggregation level and repetition level (AL,R) are used for CEMode B test.

· Set 1: (24,256) for Out-of-sync and (8,128) for In-sync

· Set 1: (16,128) for Out-of-sync and (4,64) for In-sync

Proposal 2: Same margins as for CEMode A are used for CEMode B to derive SNR levels from Qin/Qout.
Proposal 3: RAN4 to consider method for verifying UE RLF behaviour without periodic reporting, and also the durations for the time periods in the test cases.   
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